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RoBEBT  FoLLANSBEE,  R.  I.  Meeker,  and  J.  E.  Stewart, 

District  Hydrographers} 


INTRODUCTION. 


SCOPE    OF    WORK. 


^J    The  water  supply  of  the  United  States  is  of  more  importance  to  the 

"""^fe   and   pursuits  of  the  people  than  is  any  other  natural  resource. 

'""^Jn  the  arid  States  the  limit  of  agricultural  development  is  deter- 
nined  by  the  amount  of  water  available  for  irrigation,  while  in  all 

mris  of  the  countrj^  the  increase  in  the  population  of  cities  and  towns 

flakes  necessary  additional  water  supplies  for  domestic  and  indus- 

rial  uses,  in  procuring  which  both  the  quantity  and  the  quality  of  the 

later  that  may  be  obtained  must  be  considered.     The  location  of 

— aanuf  acturing  plants  may  depend  largely  on  the  water-power  f acili- 


ji" 


ies  and  on  the  character  of  the  water.     The  notable  advances  made 
%  the  electric  transmission  of  power  have  led  to  the  utihzation  of 
--^  later  powers  for  the  operation  of  manufacturing  establishments,  rail- 
and  municipal  lighting  plants,  many  of  which  are  at  some 
fetance  from  the  places  at  which  the  power  is  developed. 
'  The  intelligent  establishment  and  maintenance  of  enterprises  or 
\  idustries  that  depend  on  the  use  of  water  demands  a  thorough  knowl- 
e  of  the  flow  of  the  streams  and  an  understanding  of  the  conditions 
Secting  that  flow.     This  knowledge  should  be  based  on  data  showing 

i  This  xepoit  contains  inlormatioiusimilar  to  that  published  for  previous  years  under  the  title ' '  Report 
'jpTogiefls  of  Stream  Measurements." 
The  data  presented  in  thispaper,  with  the  following  exceptions,  have  been  collected  under  the  direc- 
ti  of  Rolwrt  Foilansbee,  district  hydrographer.  assisted  by  W.  fi.  Freeman,  Gordon  Edson,  R.  U. 
hSneiy,  Raymond  Richards,  and  W.  8.  Hartman: 

fbe  data  for  streams  in  Nebraska  were  collected  under  the  direction  of  Adna  Dobson,  State  engineer, 
Usted  by  Arthur  Dobson:  those  for  South  Dakota,  by  J.  E.  Stewart;  those  for  North  Dakota,  by 
T.  Cbandler;  and  those  for  Colorado  and  Wyoming,  by  R.  I.  Meeker,  assisted  by  A.  J.  Parshall  and 
J^^'E.  Bxfick. 
^  "^^VL  tbe  data  have  been  prepared  for  publication,  under  the  direction  of  J  ohn  C.  Hoyt,  by  R.  II .  Bolster, 
.  i-r-F.  Henshaw,  and  H.  D.  Padgett. 
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both  the  total  flow  and  the  distribution  of  the  flow  throughout  the 
year,  in  order  that  normal  fluctuations  may  be  provided  for.  As  the 
flow  of  a  stream  is  variable  from  year  to  year  estimates  of  future  flow 
can  be  made  only  from  a  study  of  observations  covering  several  years. 
The  rapid  increase  in  the  development  of  the  water  resources  of  the 
United  States  has  caused  a  great  demand  by  engineers  for  information 
in  regard  to  the  flow  of  streams,  as  it  is  now  generally  realized  that  the 
failure  of  many  large  power,  irrigation,  and  other  projects  has  been 
due  to  the  fact  that  the  plans  were  made  without  sufficient  trust- 
worthy information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is,  in  general,  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province 
of  the  State  authorities.  The  United  States  Geological  Survey  has 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a  rec- 
ord that  is  sufficient  for  this  purpose  has  been  obtained  for  any  stream 
the  work  on  that  stream  is  discontinued.  The  order  in  which  the 
streams  are  measured  is  determined  by  the  degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States, 
as  shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to 
precipitation,  evaporation,  water  power,  and  river  profiles  were 
obtained  in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas,  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data,  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows: 

Water-Supply  and  Irrigation  Papers  on  surface  water  supply^  1906. 

201.  Surface  water  supply  of  New  England,  1906.     (Atlantic  coast  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 
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204.  Sur&ce  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  MiNdssippi  river  drainages, 

1906. 

206.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 

207.  Surface  water  supply  of  Hudson  Bay  and  upper  Mississippi  River  drainages,  1906. 

208.  Sur&ce  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Sur^tce  water  supply  of  the  Colorado  River  drainage  above  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainage  in  California,  and  Colorado  River  drainage  below  Yuma.) 

214.  Siuiace  water  supply  of  the  North  Pacific  Coast  drainage,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such 
records  up  to  and  including  1903  has  been  published  in  Water- 
Supply  Paper  No.  119.  The  following  table  gives,  by  years  and 
primary  drainage  basins,  the  numbers  of  the  papers  on  the  surface 
water  supply,  published  from  1901  to  1906. 

Number  of  WdUr-Supply  Papers  containing  results  of  stream  measurements y  1901-1906.<'^ 


Atlantic  &MBt  of  New  England  drainage 

Hudson,  Paaaaic,  Raritan,  and  Delaware  river  drainages 


igoi.    19Q2 


82 


Snaqnehamia,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke, 
ajMl  Yadkin  river  drainages 

Santee,  Savannali,  Ogeechee,  and  Altamaha  rivers,  and  eastern 
GuU  of  Mejdoo  drainages 

Ohio  and  lower  eastern  Mississippi  river  drainages 

Groat  Lakes  and  St.  Lawrence  River  drainages ' 

HTidson  BajT  and  upper  eastern  and  western  Mississippi  River  '  i 
drainages 

Missouri  River  drainage 

Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river 
drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages 


1903.    1904. 


97  I    124 


C<4orado  River  drainage  above  Yuma 

The  Great  Basin  drainage 

The  Great  Basin  and  Pacific  Ocean  drainages  in  California,  and  I 
Colorado  River  drainage  below  Yuma 

North  Padflc  Coast  drainage 
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201 
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204 
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«  Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  series  list  at  the  end  of  this  paper. 

DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — tne  '* run-off  or  ^Mis- 
charge" — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.     These  terms  may  be  divided 
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into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  niiniite.  miner's  inches,  and  run-ofT  in  second-feet 
per  square  mile:  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

**  Second-foot "  is  an  abbreviation  for  cubic  Unyi  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  fo<)t  wide.  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

** Gallons  per  minute"  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  "miners  inch"  is  the  quantity  of  water  that  passes  through 
an  orifice  1  inch  square  under  a  head  which  varies  locally.  It  has 
been  commonly  used  by  miners  and  irrigators  throughout  the  West, 
and  is  defined  bv  statute  in  each  State  in  which  it  Ls  used. 

** Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flo^^ing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly,  both  as 
regards  time  and  area. 

** Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flo^\'ing  from  it  in  a  given  period  were 
conserved  and  uniformlv  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

** Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot :  One  second-foot 
flo^-ing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or 
approximately  2  acre-feet. 

EXPLANATU)X    AND   USE   OF   TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1.  Description  of  statitm. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table, 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  nm-off. 

6.  Tables  showing  discharge  and  hon>epower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about 
the  locality  and  etiuipmont  as  would  enable  the  reader  to  find  and 
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use  the  station,  and  they  also  give,  as  far  as  possible,  a  complete  his- 
tory of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  the  name  of 
the  hydrographer,  the  width  and  area  of  cross  section,  the  gage  height, 
and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  heights  taken 
each  day.  The  gage  height  given  in  the  table  represents  the  elevation 
of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  w^hich  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the  Sur- 
vey are  based  on  the  data  available  at  the  time  thev  are  made  and 
should  be  reviewed,  and,  if  necessary,  revised  when  additional  data 
are  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding 
to  various  stages  of  the  river  as  given  by  the  gage  heights.  It  is 
published  to  enable  engineers  to  determine  the  daily  discharge,  in 
case  this  information  is  desired. 

In  the  table  of  monthly  discharge,  the  column  headed  ''Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
^age  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  corre- 
sponding discharge  larger  than  given  in  this  column.  Likewise,  in 
the  column  of  ''Minimum,"  the  quantity  given  is  the  mean  flow  for 
the  day  when  the  mean  gage  height  was  lowest.  The  column  headed 
"Mean"  is  the  average  flow  for  each  second  during  the  month. 
Tpon  this  the  computations  for  the  remaining  columns,  which  are 
defined  on  page  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
not  expected  that  they  will  be  used  for  other  than  preHminary 
estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen 
of  flow  is  of  primary  importance.  Therefore,  for  the  principal  sta- 
tions, tables  have  been  prepared  showing  the  horsepower  that  can 
be  developed  at  various  rates  of  flow,  and  the  length  of  time  that 
these  rates  of  flow  and  the  corresponding  horsepower  are  available. 
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w-r  .T:^:y  A^-^^xA^t  <a^  \ijh  2»-i>rraJ  l*xal  c-:r-«i:T:  *ns  at  the  gaging:  sta- 
U'A^.  %xA  ITJ:  ikzr^'r'izA  <A  data  c«-Ik<-:<Ed-  Every  e?»:»ri  p«:«sirfble  is 
rrjad^  to  •//  l^x-ate  t J^  ^^ati^r^^  that  the  data  c»  'J^^'led  will  give  a  hicrh 
d^r$cr<wr  '/f  »/'/r*ir>/'y.  TU*  is  not  alwav:?  p»i?<s:r-ie  but  it  is  considered 
t^fXifff  Uf  piiAl^h  To^ii^  values  with  exp»ianatMry  n«>tes  rather  than  no 
data. 

In  tJj#r  n^'/ijnu'v  notes  the  following:  terms  have  been  used  indicating 
tJj^  probable  fu:(rHrsif:y,  in  per  cent,  of  the  mean  monthly  flow.  As 
HifTf^  val'j**s  are  mean  values,  the  ern>r  in  the  value  for  the  flow  of  any 
iridi%';dfjal  dav  rnav  be  much  larger. 

Exc/-llent  indicates  that  the  mean  monthly  flow  is  probably  accurate 
Uf  within  5  i>er  cent :  good,  to  within  10  per  cent ;  fair,  to  within  15  per 
r^nt;  approximate,  to  within  25  per  cent. 

COXVEXIEXT   EQtTVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydraulic 
imputations: 

1  BWond-fcKit  equals  40  California  miner's  inches   law  of  Mart^h  23. 1901). 
1  nt^tmd'iooi  equals  38.4  Colorado  miner's  inchw^. 
1  Berond-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  p^^r  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feel  deep,  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  fwt. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  8<*cond-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second-foot  for  one  29-day  month  coven*  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-fwt. 

1  second-foot  for  one  28-day  month  equals  55.54  acrt^feet. 

1  second-foot  for  one  29-day  month  equals  57.52  ai»re-feet. 

1  Hecond-fo<>t  for  one  30-day  month  equals  59.50  a(Te-feet. 

1  second-f(X)t  for  one  31-day  month  equals  61.49  acre-feet. 
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100  Oalilomia  miner's  inches  equal  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acn*-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  fH'T  ncn^nd. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acr^-foot. 

1,000.000  United  States  gallons  per  day  equal  1.55  second-f (H>t . 

1.000,000  Unite<l  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mUe  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5.280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

I  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

I  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

I  horsepower  equals  76.0  kilogram-meters  per  second. 

I  horsepower  equals  746  watts. 

I  horsepower  equals  1  second-foot  falling  8.80  feet. 

IJ  horsepower  equal  about  1  kilowatt. 

^       ,     ,                                  .  , ,        Sec.-ft.  X  fall  in  feet         .  »  ^* 

To  calculate  water  power  quickly :     ^^^^-yj =  "^t  horsepower  on  water 

wheel,  realizing  80  per  cent  of  theoretical  power. 

FI£LJ>   METHODS   OF   MEASURING   STREAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them 
for  publication  are  given  in  detail  in  Water-Supply  Papers  No.  94 
(Hvdrographic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of 
Stream  Measurements).  In  order  that  those  who  use  this  report  may 
readily  become  acquainted  with  the  general  methods  employed,  the 
following  brief  descriptions  are  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes — (1)  those  with  permanent  beds;  (2)  those  with  beds 
which  change  only  during  extreme  low  or  high  water;  (3)  those  with 
constantly  shifting  beds.  In  determining  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  the  determi- 
nations are  based  and  the  methods  of  collecting  them  are,  however, 
in  general  the  same. 
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There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams — (1)  by  measurements  of  slope  and  cross  section  and 
the  use  of  Chezy's  and  Kutter^s  formulas;  (2)  by  means  of  a  weir; 
(3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the 
local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
available,  and  the  length  of  time  that  the  record  is  to  be  continued. 

Slope  method, — ^Much  information  has  been  collected  relative  to  the 
coefficients  to  be  used  in  the  Chezy  formula,  v  =  c^jR  8,  This  has  been 
utilizi^d  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coefficient  n  which  appears  therein.  The 
rt^sults  obtained  by  the  slope  method  are  in  general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertttintv  of  the  value  for  n  to  be  used  in  Kutter's  formula. 
The  most  common  use  of  this  method  is  in  determining  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section, 
the  slo()e  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the 
gtMieral  conditions. 

Writ  mrthxh. — ^When  funds  are  available  and  the  conditions  are 
8uc!\  that  sharjv-i^n^sted  weirs  can  be  erected,  these  offer  the  best 
facilities  for  determining  flow.  If  dams  are  suitably  situated  and 
Ci>n8tructed  they  may  be  utilized  for  obtaining  reliable  measurements 
of  flow.  Tlie  cv>nditions  necossarv  to  insure  ffood  results  mav  be 
divided  into  two  classt^s — vl^  those  relating  to  the  physical  character- 
istics of  the  dam  itsolf,  and  v-^  thi^se  relating  to  the  diversion  and  use 
of  water  ar\nnul  and  thrxmgli  the  dam. 

The  physical  nH|uinMuents  arv  as  follows:  vu  •  Sufficient  height  of 
danu  so  that  l^okwater  will  not  inierfen?  with  free  fall  over  it; 
Kb^  al^^mv  of  leaks  of  appivciable  magnitude:  vc  topc^raphy  or 
abutnxents  which  o\>ntine  the  flow  over  the  dam  at  high  stages; 
Vt/"^  level  onv^ts,  which  are  kept  fr^^  frvnn  obstructions  caused  by  float- 
\t\g  K^  or  iiv;  \r  ^  cn\sts  of  a  tyjv  f^>r  wh:ch  the  cv^fficients  to  be  used 
in  i^  -  c  h  h\  or  s^^ne  similar  standarxi  wv:r  formula,  are  known  (see 
AVatei'^upply  Taivrs  Nv^s.  Im^  aiul  :XX^  :  /  either  no  flashboardsor 
ewvptioual  car\^  iit  ivtluoiitg  leaka^*  thrvKi^rh  them  and  in  recording 
their  i\>nditivm. 

W^forabK  thon^  dxvHiKi  K^  no  d;vt*r>:v^n  v>f  w^ter  ihrvHigh  or  around 
the  daiu.  iWncmilx .  hvAwver.  tV.o  vIaiu  is  bu:I:  tvMr  purp^^ses  of  power 
v^r  na\i^^tixm.  and  {^art  v^  ali  v<*  :he  ^^:er  d.^wi:-^  past  it  is  diverted 
fv^'  su\h  us^vs.  *n\is  \\;*:<r  is  r.icdis;.r>:xi  ar.vt  avid^Hi  to  that  passing 
v^Nor  the  \UvAs  To  ius^irv*  avvursiov  ir,  scivh  vIt:*" ruinations  of  flow 
the  auuHUxt  ^\f  \\54!cr  d  \v^r:*\i  s^u  u*vt  *tv  rv;isv  v.ib.v  cv^^astant.  Fur- 
thcnwxnw  i;  <Jxx^>;\t  Iv  sv^  o.Aer:<\:  tVj*:  ::  o:*::  iv  :r/eAs::irwl.  either  bv 
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a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are 
of  standard  make,  or  which  have  been  rated  as  meters  imder  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  water  should 
be  such  that  the  determinations  of  flow  will  not  involve,  for  a  critical 
stage  of  considerable  duration,  the  use  of  a  head  on  a  broad-crested 
dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still 
essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of 
continuity  of  record  through  the  periods  of  ice  and  floods,  and  the 
disadvantages  of  uncertainty  of  coeflicient  to  be  used  in  the  weir  for- 
mula and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean  veloc- 
ity is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of  the 
water  surface.  The  two  principal  ways  of  measuring  the  velocity  of  a 
stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations 
for  determining  discharge  by  velocity  measurements  in  order  that  the 
data  may  have  the  required  degree  of  accuracy.  Their  essential 
requirements  are  practically  the  same  whether  the  velocity  is  deter- 
mined by  meters  or  floats.  They  are  located  as  far  as  possible  where 
the  channel  is  straight  both  above  and  below  the  gaging  section;  where 
there  are  no  cross  currents,  backwater,  or  boils;  where  the  bed  of  the 
stream  is  reasonably  free  from  large  projections  of  a  permanent  char- 
acter; and  where  the  banks  are  high  and  subject  to  overflow  only  at 
flood  stages.  The  station  must  be  so  far  removed  from  the  effects  of 
tributary  streams  and  of  dams  or  other  artificial  obstructions  that  the 
gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  ''equipment,"  are  generally  pertinent  to  a  gaging  station.  These 
are  a  gage  for  determining  the  fluctuations  of  the  water  surface,  bench 
marks  to  which  the  datum  of  the  gage  is  referred,  permanent  marks  on 
a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and, 
where  the  current  is  swift,  some  appliance  (generally  a  secondary 
cable)  to  hold  the  meter  in  position  in  the  water.  As  a  rule,  the  sta- 
tions are  located  at  bridges  if  the  channel  conditions  are  satisfactory. 
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SCOPE   OF    WORK. 


The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  is  any  other  natural  resource. 
In  the  arid  States  the  limit  of  agricultural  development  is  deter- 
mined by  the  amount  of  water  available  for  irrigation,  while  in  all 
parts  of  the  country  the  increase  in  the  population  of  cities  and  towns 
makes  necessary  additional  water  supplies  for  domestic  and  indus- 
trial uses,  in  procuring  which  both  the  quantity  and  the  quality  of  the 
water  that  may  be  obtained  must  be  considered.  The  location  of 
manufacturing  plants  may  depend  largely  on  the  water-power  facili- 
ties and  on  the  character  of  the  water.  The  notable  advances  made 
in  the  electric  transmission  of  power  have  led  to  the  utiUzation  of 
water  powers  for  the  operation  of  manufacturing  establishments,  rail- 
roads, and  municipal  lighting  plants,  many  of  which  are  at  some 
distance  from  the  places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough  knowl- 
edge of  the  flow  of  the  streams  and  an  understanding  of  the  conditions 
affecting  that  flow.     This  knowledge  should  be  based  on  data  showing 

a  This  report  contains  information.8imilar  to  tliat  published  for  previous  years  under  the  title ' '  Report 
ol  Progiem  of  Stream  Measurements." 

^  The  data  presented  in  thispaper,  with  the  following  exceptions,  have  been  collected  under  the  direc- 
tioQof  Robert  Follansbee,  district  hydrographer,  a<)sisted  by  W.  B.  Freeman,  Gordon  Edson,  R.  II. 
Whinery,  Raymond  Richards,  and  W.  8.  Hartman: 

The  data  for  streams  in  Nebraslca  were  collected  under  the  direction  of  Adna  Dobson,  State  engineer, 
assisted  by  Arthur  Dobson;  those  for  South  Dakota,  by  J.  E.  Stewart;  those  tor  North  Dakota,  by 
E.  F.  Chandler;  and  those  for  Colorado  and  Wyoming,  by  R.  I.  Meeker,  assisted  by  A.  J.  Parshnll  and 
T.  E.  Brick. 

A 11  the  data  have  been  prepared  for  publication,  under  the  direction  of  J  ohn  C.  Hoyt,  by  R.  II.  Bolster, 
F-  F.  Henshaw.  and  H.  D.  Padgett. 
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both  the  total  flow  and  the  distribution  of  the  flow  throughout  the 
year,  in  order  that  normal  fluctuations  may  be  provided  for.  As  the 
flow  of  a  stream  is  variable  from  year  to  year  estimates  of  future  flow 
can  be  made  only  from  a  study  of  observations  covering  several  years. 
The  rapid  increase  in  the  development  of  the  water  resources  of  the 
United  States  has  caused  a  great  demand  by  engineers  for  information 
in  regard  to  the  flow  of  streams,  as  it  is  now  generally  realized  that  the 
failure  of  many  large  power,  irrigation,  and  other  projects  has  been 
due  to  the  fact  that  the  plans  were  made  without  sufficient  trust- 
worthy information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is,  in  general,  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province 
of  the  State  authorities.  The  United  States  Greological  Survey  has 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a  rec- 
ord that  is  sufficient  for  this  purpose  has  been  obtained  for  any  stream 
the  work  on  that  stream  is  discontinued.  The  order  in  which  the 
streams  are  measured  is  determined  by  the  degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States, 
as  shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to 
precipitation,  evaporation,  water  power,  and  river  profiles  were 
obtained  in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas,  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data,  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows: 

Wala^-S apply  and  Irrigation  Papers  on  surface  water  supply ^  1906. 

201.  Surface  water  supply  of  New  England,  1906.     (Atlantic  coast  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 
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204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannah,  Ogeechce,  and  Altamaha  ri  vers,  and  eastern  (lulf  of  Mexico 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  drainages, 

1906. 

206.  Siurface  water  supply  of  the  Great  Lakes  and  St.  Lawren(*e  River  drainages,  1906. 

207.  Sur&M;e  water  supply  of  Hudson  Bay  and  upper  Mississippi  River  drainages,  1906. 

208.  Surface  water  supply  of  the  Missoiu-i  Biver  drainago,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

210.  Siurface  water  supply  of  the  western  (iulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  above  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainage  in  California,  and  Colorado  River  drainage  below  Yuma.) 

214.  Surface  water  supply  of  the  North  Pacific  Coast  drainage,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such 
records  up  to  and  including  1903  has  been  published  in  Water- 
Supply  Paper  No.  119.  The  following  table  gives,  by  years  and 
primary  drainage  basins,  the  numbers  of  the  papers  on  the  surface 
water  supply,  published  from  1901  to  1906. 

Number  of  Water-Supply  Papers  containing  results  of  stream  measurements,  1901-1906,o 


1901.    1902. 1  1903. 


Atlantic  coast  of  New  EngUnd  drainage 

liudaon,  Paasaic,  Railtan,  and  Delaware  river  drainages 

Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke, 
and  Yadkin  river  drainages 

Santee,  Savannah,  Ogeeohee,  and  Altamaha  rivers,  and  eastern 
Golf  of  Mexico  drainages 

Ohio  and  lower  eastern  Mississippi  river  drainages 

Great  Lakes  and  St.  Lawrence  River  drainages 

Hudson  Bay  and  upper  eastern  and  western  Mississippi  River 
drainages 

Missouri  River  drainage 

Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river 
drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages 


Colorado  River  drainage  above  Yuma 

The  Great  Basin  drainage 

The  Great  Basin  and  Pacific  Ocean  drainages  in  California,  and 
Colorado  River  drainage  below  Yuma 

North  Padflc  Coast  drainage 
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82 
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82 
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84 
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84 
85 
85 
85 
85 


1904. 


97 


124 

97  125 

98  }  ^^ 
98       127 


1905. 


128 
129 


96 

97 

96 

99 

100 

99  I 
99       131 


165 

166 

167 

168 

169 
170 
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130 
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99 
100 
100 
100 
100 


132 
133 
133 
134 
135 


171 

\  172 
173 

174 

175 

I 
176 

177 

178 


1906. 

201 

203 

203 

204 

205 
206 

207 

208 
209 
210 
211 
212 
213 
214 


a  Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  series  list  at  the  end  of  this  paper. 

DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — tne  "run-off"  or  *' dis- 
charge'*— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.     These  terms  may  be  divided 
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into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  nm-off  in  second-feet 
per  square  mile;  and  (2)  those  whicli  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

^* Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental 
unit  from  which  others  are  computed. 

''Gallons  per  minute "  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  ** miner's  inch"  is  the  quantity  of  water  that  passes  through 
an  orifice  1  inch  square  under  a  head  which  varies  locally.  It  has 
been  commonly  used  by  miners  and  irrigators  throughout  the  West, 
and  is  defined  bv  statute  in  each  State  in  which  it  is  used. 

'* Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  scjuare  mile  of  area  drained, 
on  the  assumpticm  that  the  run-off  is  distributed  uniformly,  both  as 
regards  time  and  area. 

*' Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  peri<.)d  were 
conserved  and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

'*Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot :  One  second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or 
approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data : 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about 
the  locality  and  equipment  as  would  enable  the  reader  to  find  and 


INTROnrCTTON.  6 

use  the  station,  and  they  also  give,  as  far  as  possible,  a  complete  his- 
tory' of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  the  name  of 
the  hydrographer,  the  width  and  area  of  cross  section,  the  gage  height, 
and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  heights  taken 
each  day.  The  gage  height  given  in  the  table  represents  the  elevation 
of  the  surface  of  the  water  above  the  55ero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  height^j  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the  Sur- 
vey are  based  on  the  data  available  at  the  time  thev  are  made  and 
should  be  reviewed,  and,  if  necessary,  revised  when  additional  data 
are  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding 
to  various  stages  of  the  river  as  given  by  the  gage  heights.  It  is 
published  to  enable  engineers  to  determine  the  daily  discharge,  in 
case  this  information  is  desired. 

In  the  table  of  monthly  discharge,  the  colunm  headed  '* Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
have  been  short  periods  when  the  water  was  higher  and  the  corre- 
sponding discharge  larger  than  given  in  this  column.  Likewise,  in 
the  column  of  **Minimum,''  the  quantity  given  is  the  mean  flow  for 
the  day  when  the  mean  gage  height  was  lowest.  The  column  headed 
"Mean"  is  the  average  flow  for  each  second  during  the  month. 
Upon  this  the  computations  for  the  remaining  colunms,  which  are 
defined  on  page  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
not  expected  that  they  will  be  used  for  other  than  preliminary 
estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen 
of  flow  is  of  primary  importance.  Therefore,  for  the  principal  sta- 
tions, tables  have  been  prepared  showing  the  horsepower  that  can 
he  developed  at  various  rates  of  flow,  and  the  length  of  time  that 
these  rates  of  flow  and  the  corresponding  horsepower  are  available. 
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These  tables  have  been  prepared  on  a  basis  of  80  per  cent  eflBciency 
on  the  turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order 
that  the  reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations,  suflScient  significant  figures  have  been  used 
so  that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed 
1  per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  various 
data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible.  This 
accuracy  depends  on  the  general  local  conditions  at  the  gaging  sta- 
tions and  the  amount  of  data  collected.  Every  effort  possible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  high 
degree  of  accuracy.  This  is  not  always  possible  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used  indicating 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accurate 
to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  within  15  per 
cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydraulic 
computations : 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23, 1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  s€»cond;  equals  448.8  gallons  per 
minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second-foot  for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  8econd-fcK)t  for  one  29-day  month  equals  57.52  acre-feet. 

1  8econcl-fo()t  for  one  30-day  month  equals  59.50  acre-feet. 

1  scH:'ond-f(K)t  for  one  31-day  month  equals  61.49  acre-feet. 
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100  California  miner's  inches  equal  18.7  United  States  gallons  per  Aorond. 

100  California  miner's  inches  equal  96.0  (\>loradu  min<T's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  ac're-fwt. 

100  Colorado  miner's  inches  equal  2.60  second-f e<^t . 

100  Colorado  miner's  inches  equal  19.5  Unite<i  States  gallons  p<T  wHH>n<l. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-f<H)t. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  si»cond-f e<»t . 

1,000,000  United  States  gallons  equal  3.07  at  re-feet. 

1,000,000  cubic  fe<>t  equal  22.95  acre-fec»t. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5.280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometere. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  560  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  seconcl. 

I  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  fec»t. 

1§  horsepower  equal  about  1  kilowatt. 

^        _     ,                                   ,  , ,        Sec. -ft.  X  fall  in  feet     ^.  ,  . 

To  calculate  water  power  quickly: ^^ =n<*t  horsepower  on  water 

wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODS   OF   MEASURING   STREAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them 
for  publication  are  given  in  detail  in  Water-Supply  Papers  No.  94 
(Hydrographic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of 
Stream  Measurements).  In  order  that  those  who  use  this  report  may 
readily  become  acquainted  with  the  general  methods  employed,  the 
following  brief  descriptions  are  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes — (1)  those  with  permanent  beds;  (2)  those  with  beds 
which  change  only  during  extreme  low  or  high  water;  (3)  those  with 
constantly  shifting  beds.  In  determining  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  the  determi- 
nations are  based  and  the  methods  of  collecting  them  are,  however, 
in  general  the  same. 
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There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams — (1)  by  measurements  of  slope  and  cross  section  and 
the  use  of  Chezy's  and  Kutter's  formulas;  (2)  by  means  of  a  weir; 
(3)  by  measurements  of  the  velocit}^  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  on  the 
local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
available,  and  the  length  of  time  that  the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the 
coefiicients  to  be  used  in  the  Chezy  formula,  v  =  c^R  s.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertaintv  of  the  value  for  n  to  be  used  in  Kutter's  formula. 
The  most  common  use  of  this  method  is  in  determining  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section, 
the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the 
general  conditions. 

Weir  methods, — ^When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best 
facilities  for  determining  flow.  If  dams  are  suitably  situated  and 
constructed  they  may  be  utilized  for  obtaining  reliable  measurements 
of  flow.  The  conditions  necessary  to  insure  good  results  may  be 
divided  into  two  classes — (1)  those  relating  to  the  physical  character- 
istics of  the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use 
of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it; 
(6)  absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or 
abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
(d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  float- 
ing logs  or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used 
in  Q  =  cb  hf,  or  some  similar  standard  weir  formula,  are  known  (see 
Water-Supply  Papers  Nos.  180  and  200");  (/)  either  no  flashboardsor 
exceptional  care  in  reducing  leakage  through  them  and  in  recording 
their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation,  and  part  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  determinations  of  flow 
the  amount  of  water  diverted  should  be  reasonably  constant.  Fur- 
thermore, it  should  be  so  diverted  that  it  can  be  measured,  either  by 

•<  Watpr-Siipply  Paper  No.  200  noplaces  No.  150,  the  txlition  of  which  has  l)een  oxhausted. 
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a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are 
of  standard  make,  or  which  have  been  rated  as  meters  under  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  water  should 
be  such  that  the  determinations  of  flow  will  not  involve,  for  a  critical 
stage  of  considerable  duration,  the  use  of  a  head  on  a  broad-crested 
dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still 
essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of 
continuity  of  record  through  the  periods  of  ice  and  floods,  and  the 
disadvantages  of  uncertainty  of  coeflficient  to  be  used  in  the  weir  for- 
mula and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  ((uantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean  veloc- 
ity is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of  the 
wat<?r  surface.  The  two  principal  ways  of  measuring  the  velocity  of  a 
stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations 
for  determining  discharge  by  velocity  measurements  in  order  that  the 
data  may  have  the  required  degree  of  accuracy.  Their  essential 
requirements  are  practically  the  same  whether  the  velocity  is  deter- 
mined by  meters  or  floats.  They  are  located  as  far  as  possible  where 
the  channel  is  straight  both  above  and  below  the  gaging  section;  where 
there  are  no  cross  currents,  backwater,  or  boils;  where  the  bed  of  the 
stream  is  reasonably  free  from  large  projections  of  a  permanent  char- 
acter; and  where  the  banks  are  high  and  subject  to  overflow  only  at 
flood  stages.  The  station  must  be  so  far  removed  from  the  efi'ects  of 
tributary  streams  and  of  dams  or  other  artificial  obstructions  that  the 
gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
.  to  as  **  equipment,^'  are  generally  pertinent  to  a  gaging  station.  These 
are  a  gage  for  determining  the  fluctuations  of  the  water  surface,  bench 
marks  to  which  the  datum  of  the  gage  is  referred,  permanent  marks  on 
a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and, 
where  the  current  is  swift,  some  appliance  (generalh'^  a  secondary 
cable)  to  hold  the  meter  in  position  in  the  water.  As  a  rule,  tlio  sta- 
tions are  located  at  bridges  if  the  channel  conditions  are  satisfactory, 
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as  from  them  the  observations  can  more  readily  be  made  and  the  cost 
of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  is 
affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  debris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when 
the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  ^*run,''  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  large 
number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats  as  indicated  by  the  distances  from  the  bank  as 
ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  bv  divid- 
ing  the  area  bounded  by  this  curve  and  its  axis  by  the  width.  The 
length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve  and  a  device  for  recording  or  indicating  the  number  of  revolu- 
tions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This 
rating  is  done  by  drawing  the  meter  through  still  water  for  a  given 
distance  at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions.     . 

Many  kinds  of  current  meters  have  been  constructed.  They  may, 
however,  be  classed  in  two  general  types — those  in  which  the  wheel  is 
made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw- 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PI.  II,  5,  which  has  been  largely  developed  and 
extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  prac- 
tically all  conditions. 


-METER  RATING  STATION  AT  LOS  ANGELES.  C 
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Current-meter  meaaurements  may  be  made  from  a  bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accorcj- 
ance  with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The  points 
at  which  the  velocity  and  depth  are  observed  are  known  as  measuring 
points  and  are  usually  fixed  at  regular  intervals,  varjing  from  2  to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpen- 
diculars dropped  from  the  measuring  points  divide  the  gaging  section 
into  strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area, 
and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts 
where  they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use- — multiple-point,  single-point,  and  integration. 


Fia.  I.— CablesUtionihowlDgHctlon  of  the  rivpi,  car,  gagr,  cU-, 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and  mid- 
depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  detenni- 
nations  are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and  their 
depths  as  ordiuates  and  drawing  a  smooth  curve  among  the  resulting 
points  the  vertical  velocity-curve  is  developed.  This  cur\'e  shows, 
graphically,  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is 
then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.  On  accoimt  of  the  length  of  time  required 
to  make  a  complete  measurement  by  this  method  its  use  is  limited  to 
the  determination  of  coefficients  for  purposes  of  comparison  and  to 
measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
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points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions under  a  wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water 
conditions,  and,  moreover,  the  indications  are  that  it  holds  nearly  as 
well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and  the 
mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top  veloc- 
ity, foiu"  times  the  mid-depth  velocity,  and  the  bottom  velocity.  The 
method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  mean  velocity  or  at  an  arbitrary  depth  for 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  deter- 
mined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.3  to  0.7  of  the  total 
depth.  In  general  practice  the  thread  of  mean  velocity  is  considered 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of  the 
measurements.  A  large  number  of  vertical  velocity-curve  measure- 
ments, taken  on  many  streams  and  under  varying  conditions,  show 
that  the  average  coefficient  for  reducing  the  velocity  obtained  at  0.6 
depth  to 'mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near 
the  surface,  usually  1  foot  below  or  low  enough  to  be  out  of  the  effect 
of  the  wind  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specially  adapted 
for  flood  measurements  or  when  the  velocity  is  so  great  that  the  meter 
can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow  imiform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a  check 
on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
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measurement  either  by  using  the  meter  and  cable  or  by  a  special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  change  which  may  have  taken  place  in 
the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soimdings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloc- 
ities and  depths  at  various  points  of  measurement  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1 ,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are 
the  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is 
obtained  by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
period,  and  also  to  lack  of  definite  information  in  regard  to  the  laws 
of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the 
0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an  accu- 
rate record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc.  From  these  data  an  approximate  estimate 
of  the  daily  flow  can  be  made  by  constructing  a  rating  curve  (really  a 
series  of  curves)  similar  to  that  used  for  open  channels,  but  consid- 
ering, in  addition  to  gage  heights  and  discharge,  the  varying  thickness 
of  ice. 

For  information  in  regard  to  flow  under  ice  cover  see  Water-Supply 
Paper  No.  187. 

OFFICE   METHODS   OF    COMPUTING   RUN-OFF. 

There  are  two  principal  methods  of  determining  run-off,  depending 
upon  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  of  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-off  is  the  construction  of  a  rating  table,  which  shows 
the  dischai^e  corresponding  to  any  stage  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing."  The  construction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
standard  weir  formula.  The  coefficients  to  be  used  in  its  application 
depend  on  the  type  of  dam  and  other  conditions  near  its  crest.  Mtev 
inserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
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assumed  coefficient,  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  veloc- 
ity-area station  are  the  results  of  the  discharge  measiu^ements,  which 
include  the  record  of  stage  of  the  river  at  the  time  of  measurement, 
the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions 
at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  station  remain 
constant.  (2)  The  discharge  will  be  the  same  whenever  the  stream  is 
at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected.  (3)  The  discharge  is  a  function  of  and  increases 
gi'adually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates;  and  discharge,  mean  velocity,  and 
area  as  abscissas  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  develoi>- 
ment  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of 
discharge  measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2  shows  a  typical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of  the 
stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these,  the  slope  is  the  principal  factor.  In  accordance  with  the 
relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the 
three.  From  a  careful  study  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical  velocity-curve  will  take  can  be  predicted, 
and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  i%  in  connection 
with  the  area  curve  in  locating  errors  in  discharge  measurements  and 
in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and,  weighted  in  accordance  with  the  local 
conditions  existing  at  the  time  of  each  measurement.     The  curve  may, 
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16  SURFACE  WATER  SUPPLY  IN  1906. 

however,  best  be  located  between  and  beyond  the  measurenientsby 
means  of  curves  of  area  and  mean  velocity.  The  dischai^e  curve 
under  normal  conditions  is  concave  toward  the  horizontal  axis  and  is 
generally  parabolic  in  form. 

In  the  preparation  of  the  ratmg  taoie  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  be  either  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available,  a 
condition  which  seldom  exists  on  streams  of  this  class,  the  dischai^e 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly,  or  are  materially  changed  only  during  floods, 
rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  the  discharges  for  intervening  days  obtained  either  by 
interpolation  modified  by  gage  height  or  by  Professor  Stout's  method, 
which  has  been  described  in  full  in  the  Nineteenth  Annual  Report  of 
the  United,  States  Geological  Survey,  Part  IV,  page  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  shifts  but  slowly. 
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MISSOURI  RIVER  DRAINAGE. 

GENERAL.    FEATURES. 

Missouri  River  and  its  innumerable  tributaries  drain  an  immense 
area  in  the  northern  and  western  section  of  the  United  States.  The 
northern  boundary  of  this  area  is  approximately  the  fiftieth  parallel, 
the  southern  the  thirty-ninth;  to  the  west  its  limit  is  the  Rocky 
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Mountains,  while  to  the  east  the  divide  between  it  and  the  upper  Mis- 
sissippi basin  crosses  eastern  North  and  South  Dakota,  western  Iowa, 
and  northeastern  Missouri.  Its  extent  east  and  west  is  about  900 
miles;  north  and  south  it  is  600  miles;  it  comprises  a  total  of  492,000 
square  miles.  < 

The  topography  of  the  basin  is  of  the  most  varied  character,  rang- 
ing from  the  mountainous  regions  of  Montana,  Wyoming,  and  Colo- 
rado to  the  rolling  prairies  of  the  Dakotas,  Nebraska,  and  Kansas. 
The  upper  tributaries  drain  a  forested  region,  but  the  main  stream 
flows  through  a  country  almost  wholly  devoid  of  forests.  The  pre- 
cipitation in  the  mountainous  portion  of  the  basin  is  mainly  in  the 
form  of  heavy  snowfall,  but  a  great  part  of  the  area  lies  within  the 
arid  and  semiarid  regions,  and  it  is  probable  that  the  average  annual 
precipitation  throughout  the  entire  basin  is  less  than  20  inches. 

The  tributaries  are  mostly  in  the  upper  course  of  the  river  and  from 
the  western  side  of  the  basin.  The  most  important  of  these  tribu- 
taries are  Musselshell,  Marias,  Milk,  Yellowstone,  Cheyenne,  Platte, 
and  Kansas  rivers. 

MI8SOUBI   RIVER    BA8IX. 

DESCRIPTION    OF   BASIN. 

ilissouri  River  proper  is  formed  in  southwestern  Montana  by  the 
union  of  three  streams,  which  were  discovered  by  Lewis  and  Clark  in 
1806  and  named  by  them  Jefferson,  Madison,  and  Gallatin  rivers. 
Jefferson  and  Madison  forks  come  together  first,  and  within  2  miles 
they  are  joined  by  the  Gallatin.  The  head  of  the  Missouri  thus  formed 
lies  in  about  latitude  45^  56'  north  and  longitude  111°  32'  west.  Each 
of  the  three  headwater  rivers  is  about  90  feet  wide,  flows  with  great 
velocity,  and  discharges  large  quantities  of  water.  The  Gallatin  is 
the  most  rapid  of  the  three.  The  beds  of  all  are  formed  of  smooth 
pebbles  and  gravel  and  the  waters  are  perfectly  transparent. 

From  the  junction  of  the  three  forks  the  course  of  the  Missouri  lies 
through  mountain  valleys  and  deep  canyons,  from  which  it  finally 
Issues  through  a  gorge  in  a  range  of  rocks,  called  by  Lewis  and  Clark 
the  ^' gates  of  the  Rocky  Mountains/'  Thirty-five  miles  above  Fort 
Benton  the  river  pours  over  a  series  of  falls,  and  from  that  point 
onward  it  is  a  navigable  stream.     (See  Pis.  Ill  and  IV.) 

From  the  mouth  of  the  Yellowstone  the  Missouri  follows  a  winding 
but  on  the  whole  southeasterly  course  until  it  is  joined  by  the  Kansas; 
thence  it  flows  more  to  the  east  across  the  State  of  Missouri,  and  emp- 
ties into  the  Mississippi  16  miles  above  St.  Louis,  189  miles  above  the 
iKR  208—07 2 
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mouth  of  the  Ohio,  and  2,824  miles  below  the  jimction  of  its  three 
upper  forks. 

For  the  first  350  miles  below  the  union  of  the  three  forks  the  Mis- 
souri is  a  comparatively  clear  stream,  but  approximately  midway 
between  the  forks  and  the  mouth  of  the  Yellowstone  its  character 
gradually  changes  and  it  becomes  turbid.  Although  a  large  amount 
of  the  sediment  carried  by  the  Missouri  is  imdoubtedly  brought  in  by 
the  drainage  of  its  tributaries,  the  greater  part  is  derived  from  the 
caving  of  its  banks. 

The  volume  of  the  Missouri  is  subject  to  great  variations,  the  ordi- 
nary high-water  discharge  at  the  mouth  being  about  28  times  the  low- 
water  discharge.  The  freshets  are  caused  by  melting  snow  and  heavy 
summer  rains.  The  amount  of  snow  falling  on  the  prairies  is  usually 
small,  but  among  the  Rocky  Mountains  the  snows  begin  early,  con- 
tinue late,  and  accumulate  to  great  depths.  The  regular  floods  occur 
in  May  and  June,  the  June  rise  being  as  a  rule  higher  and  lasting 
longer.  Thereafter  the  river  steadily  decreases  in  volume,  the  mini- 
mum being  reached  during  the  winter  months. 

MISSOURI   RIVER   AT   CASCADE,  MONT. 

This  station  was  established  July  20,  1902.  It  is  located  at  the 
highway  bridge  at  the  east  end  of  the  town  of  Cascade,  Mont.,  about 
one-fourth  mile  from  the  railroad.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page 
24,  where  are  given  also  references  to  pubUcations  that  contain  data 
for  previous  years. 

Discharge  measurements  of  Missouri  River  at  Cascade,  Mont.f  in  1906. 


Date. 


April  24 

May  12 

June  3 

June  25 

August  20a  . . . 
September  17.. 
October  31 


Ilydrographer. 


O.  Edson. 
do... 


.do. 


Edson  and  Richards . . . 

R.Richards 

G  rover  ancTlloUansbGe. 
R.  Richards 


Width. 


Feet. 


450 
420 
357 
362 
363 


Area  of       Gage 
section,     height. 


Sq.ft. 
2,090 
3,070 
3,800 
3,720 
2,520 
2,620 
2,770 


Feet. 
5.19 
5l88 
7.28 
&42 
3.55 
a92 
4.30 


Dis- 
chaigi^ 

Sec.-ft. 
6,190 
7,880 
14.400 
10,400 
2.310 
2.620 
3,480 
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Daily  gage  height ^  infect,  of  Missouri  River  at  Cascade,  Mont.,  for  J 906. 


Day. 

Jan. 

Feb. 

4.00 
4.00 
a90 
a90 

a90 

Mar. 

4.30 
4.30 
4.30 
4.30 
4.30 

Apr. 

&00 
5.00  1 
&02 
5l10 
•  5.12 

May. 

June. 

July. 

&20 
5.20 
5.18 
5.12 
5.25 

Aug. 

Sept. 

aw 
a  72 
a  80 

ass 
a  92 

Oct. 

4.00 
4.00 
4.00 
4J)0 
4.00 

Nov. 

4.a5 
4.10 
4.12 
4.  IM 
4.22 

Dm. 

1 

4.70 
4.70 
4.70 
4.70 
4.70 

5i40 
&40  , 
&42  1 
&59 
&58 

7.40 
7.35 
7.25 
6.95 
6.85 

a82 
a  72 
a  70 
a6K 
a  70 

7.40 

•> 

3 

4 

5 

/.32 

7.28 
7.25 

6 

4.70 
4.70 
4.70 
4.70 
4.70 

a90 
a9o 
ago 
a9o 
a90 

4.30 
4.30 
4.30 
4.30 
4.30 

5l18 
&20 
&18 
5l12 
5l05 

5.65 
5l70 

5.78 
5.  Mi 
&95 

6.75 
6.98 
7.12 
7.22 
7.25 

5.50 
5.42 
5.30 
5.00 
4.75 

a  82 
a  72 
a  58 
a4A 
a  40 

4.02 

a98 

4.02 
4.02 
a98 

4.00 
4.00 
4.00 
4.00 
4.00 

4.28 

4.:{2 

4.:« 

4.42 
4.50 

7.12 
7.00 

8 

9 

10 

6.85 
6.70 
&58 

11 

12 

13 

14 

lo 

4.80 
4.80 
4.90 
4.70 
'    4.70 

4.00 
4.10 
4.20 
4.30 
4.45 

4.40 
4.80 
5.15 
&» 
5.45 

4.95 
4.85 
4.70 
4.60 
4.70 

61 00 
6.08 
6.18 
(i.25 
6.30 

7.18 
7.08 
7.15 
7.20 
7.65 

4.70 
4.70 
4.70 
4.75 
4.70 

a  40 
a  40 
a  40 
a  40 
a4o 

a98 

a  98 
a  98 
a  98 
a98 

4.00 
4.00 
4.00 
4.00 
4.00 

4.55 
4. 62 

4.<iH 
4.75 
4.82 

6.45 

6.  :j2 

6. 22 

6.12 

ao2 

10 

17 

IS 

19 

20 

4.70 
4.70 
4.80 
4.80 
4.60 

4.  GO 
4.95 
5l20 
&10 
5.00 

5.(30 
5.75 
5Ly5 
6.10 
&10 

4.75 
4.80 
4.90 
4.92 

4.98 

5.98  . 

6.;« 

6.30 

6. :«  ' 

6.30  , 

7.75 

7.72 
7.82 
7. 95 
7.85 

4.  (» 
4.60 
4.fiO 
4.60 
4.60 

a  40 
a  42 
a  45 
a  45 
a  45 

af.8 
a  95 
a9s 

4.02 
4.12 

4.00 
4.00 
4.00  ■ 
4.00 
4.00 

4.92 

5.00 
5.05 
5.10 

5.18 

5.92 
5.75 
5.  .55 
5.50 
5.60 

21 

22 

23 

24 

25 

.    4.70 

•    4.80 

4.90 

4.80 

4.70 

4.50 
4.50 
4.50 
4.50 
4.40 
4.30 

4.90  1 
4.80  . 
4.60 
4.45 
4.30 

4.30  1 
4.30  • 
4.30. 

&10 
6.10 
6.10 
&10 
6.10 

&00 
&00 
4.60 
4.70 
4.K2 
4.92 

5.00 
5.00 
5.00 
5.00 
5.05 

5.05 
5.10 
5.10 
5.25 
&45 

6.22  1 
6.18 
(i.02  1 
5.95  1 
6.02 

6.20 
6.50 
6.90 
7. 25  ' 
7.40  , 
7.50 

7.f>5 
7.45 
6.92 
6.58 
6.40 

6.28 
6.25 
6.16 

5.m 

5.30 

4.65 
4.(iO 
4.55 
4.52 
4.50 

4.45 
t.42 
4.40 
4.25 
4.05 
a  92 

a  45 

a  45  ; 

a  .V) 
a  55 
a58 

a  iw 
acio 
a  ti5 
a  <>5 
a.t>5 
a  70 

4.22 

4.  :i2  . 

4.40  1 
4.  10 
4.40 

4.38 
4.2h 
4.18 
4.  OH 
4.00 

4.05 
4. 05 
4. 05 

4.05 
4.05 

4.05 
4.05 
4.05 
4.05 
4.05 
4.05 

5.22 

5.:« 

5.W 
5.45 

7.15 

8.:« 

8.:« 

8.05 
7. 85 
7.55 

5.70 

5.80 
5.HK 
5.90 
5.88 

2W 

27 

5.78 

5  liK 

2h 

29 

5.5H 
5.  iH 

30 

31 

5.:» 

5.20 

Nf>TE.— Icr  conditions  January  19-2t>  and  March  12-25;  gagn  hoightn  are  to  top  of  let:  During 
I>r<i>mber  the  river  was  frozen,  except  for  an  open  channel  In  the  center;  gage  heights  aro  to  th(< 
water  surface. 

Rating  tables  for  Missouri  River  at  Cascade,  Mont. 
JANUARY  1  TO  MAY  31,  1906.a 


Ctage 
height. 

Dis- 
chaii^. 

Gage 
heignt. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

(lage 

height. 

Fert. 

Dls- 

!  ciiarge. 

]    Srr.-ft. 

CtHare 
lii'ignt. 

!      Dis- 
charge. 

Feet. 

Ser.-ft. 

Fert. 

Str.-ft.   ' 

4.00 

2,700 

4.90 

4,900 

5.  HO 

1      7,  CtHO 

6.70 

.     11,040 

4.10 

2,900 

5.00 

5,200 

5.90 

8. 000 

6.  SO 

!     11. ISO 

4.20 

3,130 

5.10 

S.rMlO 

6.00 

'      H.:i\0 

6.90 

11.940 

4.30 

3,  .-MO   ; 

5.20 

5,800 

6.10 

8,(^ 

7.(X) 

,     12.  too 

4.40 

3.560 

5.30 

6,100 

6.20 

9.040 

;        7.10 

'     12.  SS() 

4.50 

a  800 

5.40 

6,400 

6.30 

0.4(10 

7.20 

;     13.  M) 

4.60 

4,060 

5.50 

6,700 
7;  020 

6.10 

9, 7S0 

7.30 

13.  SW) 

4.70 

4,:£20 

5.60 

6..V) 

,     10. ISO 

7.40 

i4,;iso 

4.80 

4,600 

5.70 

7,340 

6.6f) 

;     10,600 
31,  ItKXi.ft 

7.50 

1 

11,<M)0 

JUNE  ] 

.  TO  DECEMBEU 

3.40 

l.ft'iO 

1.60 

4.220 

5.  SO 

8,  (Xy) 

7.«W) 

,     12,710 

3.50 

2,060 

4.70 

4,180 

5.fM) 

K.  t_>t) 

7.10 

\:<,W) 

3.60 

2,  ISO 

4.80 

4.700 

6.00 

8,7SI)     , 

7. 20 

■     13.  .'.so 

3.70 

2,  .CO    1 

4.90 

5,060 

6.10 

9,  160 

7.;iO 

,      1*.0J0 

3.80 

2.480 

5.00 

.">,  360 

6.20 

o,.-ijo 

7.40 

'    11. -«»;') 

3.90 

2,660 

5.10 

5,680 

6. 30 

9,!rj()    i 

7.  .•>0 

14,!)(N) 

4.00 

2, 'WO    ' 

5.20 

6,000 

b.  \(r 

lf),;«K)    1 

7.(iO 

,    i.-..:<io 

4.10 

3,040    , 

5.30 

6.  .320 

6..-.0 

10.700 

7.70 

'     l.'),.V)0 

4.20 

a260 

5.40 

6,660 

6.«) 

11.100 

7.  SO 

16.  '2^) 

4.30 

3,480    ; 

5.50 

7.000 

6.70 

,    l\,rM)    ' 

7.90 

lli.TLH) 

4.40 

3,720 

5.60 

7.3*0 

6.  .sn 

ll.«)(«0     ' 

s.oo 

17, ISO     ! 

4.50 

3,960    I 

5.70 

7,700 

6.90 

12,  ;r3) 

oThia  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dlwhargo  mrusnroiTipiits 
made  during  1906  and  1  measurement  In  the  spring  of  llXX)  and  Is  fairly  well  defiiu'd.  ( )\viiig  to  shift  mg 
conditions  during  high  water,  another  rating  table  is  npcossary  for  tfio  reniainrjer  of  thr  yojir. 

*  This  table  is  applicable  only  for  open-channel  conditions.  It  is  ba.s<'d  upon  five  discharge  measure- 
ments made  during  the  latter  part  of  1906.    It  is  fairly  well  defined. 
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Monthly  discharge  of  Missouri  River  at  Cascade,  Mont.,  for  1906, 

[Drainage  area,  18|300  square  miles.] 


Month. 


January 

February 

March  (17  days) 

April 

May 

June 

July 

August 

Septemlicr 

Octolior 

Noveral)er 

Dec€aiil)er 


Discharge  In  seeond-fcet. 


Maximum. 


Minimum. 


Mean. 


Total  in 
wrc-Ieet. 


Uun-«>ff. 


4,900 

3.:mo 

5,800 

2,500 

5,200 

3,340 

6,550 

4,060 

14,900 

6,400 

17,000 

6,320 

7,000 

2.700 

2.520 

1.950 

3,720 

2.290 

2.940 

2,840 

9,000 

2,940 

4,170 
3,480 
3,840 
5,220 
8,990 
13.000 
4.6(i0 
2.140 
2.970 
2,880 
5.260 
7.000 


256,000 
193.000 
129,000 
311.000 
553,000 
774.000 
287.000 
132.000 
177,000 
177,000 
313.000 
430,000 


Sec.-ft.  per 
sq.  mile. 

0.228 
.190 
.210 
.285 
.491 
.710 
.255 
.117  I 
.162  I 
.157 
.287  I 
.382 


Depth  in 
inches. 


3.26 
.20 
.13 
.32 
.57 
.79 
.29 
.  13 
.18 
.18 

.:i2 

.44 


The  period 1 3.730,000 


a  Estimated. 
Norn.— Values  are  rated  as  follows:  January  to  April.  August.  8epteml)er.  and  Noveml>er,  fair;  May 
to  July,  gomi;  October  and  Droember  approximate.    Gage  readings  during  the  greater  part  of  the 
year  are  subject  to  more  or  less  error. 

MlSSOrRI    RIVER    NEAR    WILLISTON,  X.  DAK. 

This  station  was  established  April  24,  1905.  It  is  located  at 
Bakers  Ferry,  10  miles  down  the  river  from  Williston,  N.  Dak.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water 
Supply  Paper  No.  172,  page  28.  The  data  collected  at  this  station 
are  valuable  for  irrigation  purposes. 

Daily  gage  height,  infect,  of  Missouri  River  mar  Williston,  N.  Dak.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr.  j  May. 

June. 

12.4 
12.8 
12.4 
12.0 
11.6 

11.5 
12. 2 
15.9 
19.0 
20.1 

19.8 
18.3 
14.8 
14.0 
15. 05 

16.0 
16.1 
16.1 
15.7 
15.1 

14.9 
14.3 
13.8 
13.3 
13.2 

1.3.0 
12.7 
1.3.1 
13. 2 
11.9 

July. 

Aug. 

8.9 
8.7 
8.5 
8.3 
8.5 

8.65 
8.8 
8.6 
8.4 

ai 

8.0 

8.2 
7.9 

1.  o 

7.3 

7.1 
6.9 
6. 85 
6.85 
6.7 

6.6 
6.5 
6.4 
6.4 
6.8 

8.9 
9.9 
9.3 
8.6 
8.4 
8.2 

Sept. 

8.0 
7.9 
7.8 
7.5 
7.25  ' 

7.05 
7.0    1 
6.95 
6.8 
6.6 

* 

6.5 
6.4    I 
6.3 
6.2 
6.3 

6.7 
6.85 
6.  6 

6.7  , 
6.8 

6.9 
7.0    1 

6.8  , 
6.5 
6.3 

6.1 

6.0 

5.85 

5.85 

5.8 

1 

Oct. 

6.7 
5.  (.5 
5.6 
5.55 
5.5 

5.4 
5.4 
5.3 
5.2 
5.2 

5.3 

6.25 

6.2 

5.25 

5.25 

5.3 

5.25 

5.2 

5.2 

5.15 

5.15 

5.2 

6.2 

5.2 

6.15 

6.2 

6.2 

6.16 

5.1 

5.1 

5.1 

Nov. 

5.3 

6.3 

6.3 

6.25 

6.2 

6.3 
6.3 

Dec. 

J 

1 

12.7 
12. 2 
11.5 
11.0 
11.0 

11.3 

11.35 

11.2 

11.15 

11.15 

11.15 

11.0 

10.8 

10.6 

10.6 

10.7 
10.6 
10.6 
10.9 
10.7 

10.5 
10.5 
10.4 
10.2 
9.8 

9.6 
9.5 
9.4 
9.3 
9.2 
9.1 

•> 

1 

3 

4 

4.6 

7.8 

1 

5 

6 

7 

5.4 

8.0 

7.8 

7.9 

7.55 

7.6 

7.  .55 

7.6 

7.9 

7.85 
7.8 

7.7 
7.6 
7.4 
7.3 
6.9 

6.6 
6.4 
6.3 
6.2 
6.2 

6.1 
6.1 
6.3 
6.5 
12.3 
15.0 

8 

6. 3         - 

9 

5.5 
5.45 

5.6 
5.6 
5.6 
6.6 

10      

4.7 

11 

12 



13 

4.6 

14 

15 ' 

5.7        .. 

„,..• i ' 



5.7    '  .. 

17 

18 

_ 

6.2 

V.'.'.W. '.'.'.'.'.'.'. 

5  7      

7. 8      ... 

19.... 

20 

"4.'5 

6. 0      

5.6 

21 

5.65    

22            ... 

5.65 

23         

6.6 

24 

6.8 

6.5      

25 ' 

26 

'  13.7 

1.19 

14.2 

1.18 

12.  S5 

12.6 

1 

27 

4.5 



28 

29 

1 

:« 

1 

31 

1 

Note.— Ice  conditions  January  1  to  March  29  and  November  25  to  December  31. 
feet  Vhiclt.    The  station  was  temporarily  discontinued  April  1  to  May  25. 


March  20  ice  was  2.4 
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MISSOURI   RIVER   AT   KANvSAS   CITY,  MO. 

This  station  was  established  April  13,  1905.  It  is  located  at  the 
Hannibal  Railway  bridge  at  the  foot  of  Broadway  street,  Kansas 
City,  Mo.  The  gage  heights  are  furnished  ])y  the  Ignited  States 
Weather  Bureau.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  Xo.  172,  page  32. 

The  following  discharge  measurement  was  made  May  28,  1906: 

\Vi(lth.  870  f(M»t;  area  of  section,  14,600  square  feet;  gaj?e  height,  10.3  feet;  dia- 
eliargo,  5.S,r)00  s(H*on(l-feet. 

Daily  ywjt  height,  in  feet  ^  of  Missouri  River  at  Katisas  City,  Mo,,  far  1906. 


Day. 


J  tin.  I  Frl).     Mar.  I  Apr. 


1 

f».  15 

2 

'    6.2 

3 

6.15 

4 

6. 1 

5 

6. 0 

6 

59 

(........ 

'    5  85 

8 

5. 7 

9 

5. 65 

10 

'     4.0 

11 

12 

3.85 

'    3.85 

13 

4. ;» 

14 

5. 25 

15 

5. 6 

16 

6  05 

17 

6. 4 

18 

6  05 

19 

6  15 

20 

21 

6  15 

6  S.'i  ; 

22 

6  85  i 

2J 

5  35 

24 

5. 4 

25 

5  65 

26 

i  .,« 

27 

5  9.5 

a> 

......      0  7.J 

29 

7. 15 

;W 

!     7.0 

31 

'    7.0    I 

7.05 

a? 

6  45 
6.65 
6  75 


9.8 
0.4 


5 

8 


9.9 


6 
6 


4 

25 


5 
3 


6  15 


6. 
5 


5.75 

6.3 

6.55 

6.3 

5.6 

5.4 
5  45 
5  45 
5  45 
7.35 

6.  6 
9  25 
8.2 
8  7 
10.2 

10.65 
10  55 
10.3 


8.6 
8.1 

m     m 

i.  i 

7.4 
7.8 
8.3 
9.7 
8.9 


7. 
6 
6. 
5. 
5. 


5.5 
5  8 
6.1 
6.4 
6.9 


7. 

9. 
11. 
12.0 
12.8 
12.2 


3 

7 
0 


May.  !  June.    July 


14.0 
15lO 
14.5 
14.4 
14.6 

14.7 
14.1 
13.4 
13.3 
14.9 

17.0 
l&l 
15.3 
15.1 
15.2 

14.5 
14.4 
14.0 
13.3 
12.8 

12.4 
12.1 
11.7 
11.4 
11.0 

10.7 
10.5 
10. 5 
11.0 
10.5 


I 


10.3 
U.l 
12.5 
14.9 
14.U 

12.9 
12.4 
12.0 
11.8 
11.9 

12.0 

11.2 

10. 

10. 

10. 


8 
5 
3 


10.1 
9.9 

10  0 
9.8 
9.8 

9.7 
9.6 
9.9 
10.0 
9.9 

10.0 
10.1 
10.4 
12.3 
13.0 
13.7 


14.8 
14.6 
14  2 
16.2 
16.6 

17.0 
17.3 
17.1 

16.  8 
l(i.  6 

15.0 
14.6 
14.1 
14.0 
14.2 

14.2 
16.2 

17.2 
18.5 
19.4 

19.7 
18.7 
16.7 
16.3 
17.0 

17.2 
17.1 
16  » 
16.9 
16.8 


16.7 
16.3 
16.0 
16.1 
16.0 

15  6 
15  3 
14  9 
14.7 
14.5 

13.9 
13.6 
13.1 
12.8 
12.5 

12.  2 
11.7 
11.4 
11.9 
12.2 

12.1 
12.1 
12.2 
12.0 
11.6 


Aug.     Sept.  I  Oct.  ;  Nov.  >  Dec. 


11.2 
11.1 
10.9 
11.0 
11.3 

12.4 
12.2 
11.9 
12.  5 
12.6 

13.4 
12.  6 
12.1 
11.9 
11.7 

12.0 
12.1 
12.  2 
12.0 
11.0 

10.7 
10. 0 
10. 9 
10.  6 
10. 3 


10.1 

10.1 

9.6 

9.1 

8.8 


9.0 
9  1 

H.7 
8.5 
H.3 

8.0 
7.8 
8.1 
9.0 
9.6 

9.2 

9.5 

9.  5 

11.1 

12.4 

12.  6 
12.6 
12.9 
12.5 
12.2 


10. 3 

10.3 

9  7 

9.5 

9.3 

8.8 
8.5 
8.5 
8  3 
8.2 

8.0 
8.1 
7.9 
7.6 
7.5 


9.2 
9.2 
9.2 
9.2 
9.1 

9,1 

9.1 
8  9 
8.9 
9.0 

8.9 
9.0 
9.0 
9.0 

8.7 


7. 
7. 

7. 


11.4 

10.4 

11.3 

11.1 

9.8  ' 

U.l 

11.2 

9  5 

11.1 

11.0 

9.2 

11.2 

11.5 

9.0 

11.5 

11.8 

9.9 

6.9 

7.1 

6.5 
6.8 
7.1 
7.1 

7.7 
9.1 
9.3 
9.3 
9.8 
9.2 


8. 
8. 
8. 
8. 
8. 


8  2 
8.3 
8  0 
8.0 
8.4 

8  9 
8  .-) 
7.  5 
6  7 
6.  5 


6.9 
6.9 
6.9 
6.9 
6.8 

7.2 
7.2 
7.2 
7.2 
7. 15 

7.0 
6.1 
5.5.') 
5. 35 
6.05 


4. 

4. 
4 
3. 


05 
85 
45 

7 


2.95 

2.8.'> 
2. 95 
2.9 
2.  5.5 
2.35 


n 

3. 
4 
4 


6 
I 
45 

o.-> 

45 
9 


MISCELLANEOUS  MEASITREMENTS  IN  MISSOURI  RIVER  DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  have  been  made  in  the 
MLssouri  River  basin: 


Date. 


1905. 
March  27.. 


Mairh  29. 
May  10... 
May  29... 


1906. 
July  10  ... 


Miscellaneous  discliarge  vieasiirements  in  Missouri  Kivtr  haxin. 

.Vroji  of 


Stream. 


Locality. 


Width. 

I 


swtioii. 


'  Ffet.        Sq.  ft 

Missouri  River '  Buford  (above mouth  'MA)         2.2:«) 

of  Y  c  1 1  o  w  »  t  ()  11  e 
River). 

do MY.) 

do 421 

4milefl  l»clow  Huford. .  732 


.do. 
.do. 


do 

Sixte<»n  Mile  Creek 


I 


MIM) 


Lombard. 


(Jiitro 


Dis- 


licight.   I  churgo. 

I 

Ffrt.  Sec.-f(. 
4.44  y.sS() 


l.(KK)  ,  4.40 

2.74()  I  2.  «i7 


a.tiO 


8.  •■.!() 
7,3L'<) 

26.  :m) 


20 


22 


SURFACE   WATER  SUPPLY   IN  1906. 


SMITH  RIVER  DRAINAGE  BASIN. 

SMITII   RIYEB   AT  TRULY,  MONT. 

The  gaging  station  was  established  March  7,  1905.  It  is  located 
at  a  steel  highway  bridge  on  the  county  road  running  up  Smith  River 
Valley,  in  the  center  of  sec.  35,  T.  19  N.,  R.  2  E.,  Montana  prime 
meridian,  near  the  discontinued  post-office  of  Truly  and  about  20 
miles  southwest  of  (Ireat  Falls,  Mont.,  whence  it  is  reached  by  driving. 
The  conditions  at  this  staticm  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  172,  page  36. 

Discfiarge  jneasurements  of  Smith  Hirer  at  TniJy,  Mont.,  in  1906, 


Date. 


llydrographer. 


Morfio  and  Ed  son. 
G.  Kd.son 


April  9 

M!av*  21 

July  12  "!!".*.!.. I  R.  Richards 

November  28  a. ' do 


Width. 


Feet. 

99 

99 

99 

o()5 


ATPa  of 
sivtion. 

Sq.ft. 
ICA 
152 
163 


Fret. 
2.37 
2.32 
2.31 
1.60 


I 


Dia- 
char^. 


Sec. -ft. 

423 

397 

317 

80 


a  Wading  wctlon. 
Daily  gage  heifjht,  infect,  ofSviith  Hirer  at  Truly,  Mont.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
2.S. 
29. 
30. 
31. 


Jan. 


1.35 
1. :« 
i.;« 

1.40 
1.40 


I 

F(»l>.    I   Mar. 


1.(50 

1  r  * 
1.  ih)    . 

1.60 
1.  .tO  , 

i.:«)  1 

1.42, 

1.  :yi  I 

1.45  I 

i.:{5 

1.50 

1.45 
1.45 
1.45 
1.62 
l.(>5 

1.62 
1.70 
1.72 
1.65    . 
1.52    . 
1.55  ,. 


1 


52 
1.45 
1.42 
1.45 
1.42 


1.55 

1.42 

1. 52 

1.40 

1.27 

1.47 

1. 55 

1.45 

1.52 

1.55 

1.45  I 
1.45  I 
1.57 
1.45 
1.50 


l.i50 
1. 55 
1.  55 
1 .  55 
1.55 

1.50 
1.  55 
1.55 
1 .  55 
1.57 

1.57 
1.60 
1. 62 


1.62 

1.  iM 

1.47 
1.47 
1.55 

1.  55 
1.57 
1.55 
1.47 
1.55 

1.50 
l.:{7 
1.:J7 
1.47 
1.55 

1.60 
1.G5 
1.70 
1.77 
1.77 

1.75 
l.SO 
1.72  ! 
1.77 
2.20 


Apr. 


2.70 
2.65 
2.35 
2.15 
2.10 

2.10 
2.12 
2. 22 

2.  r« 

2.40 


May. 


2. 
2. 
2. 
2. 
2. 


27 
30 
10 
15 
12 


2.00 
2.00 
2.00 
2. 05 
2.05 


2. 

2. 
o 


05 
10 
10 
40 
40 


2.12 

2.40 

2.  i\'2 

2.  .V) 

2.W 

2. 22 

2.77 

2.20 

2.  .V5 

2.00 

2.47 

1. 95 
1.95 
00 
08 
08 


2. 
2. 
2. 


2.00 
1. 95 
1. 95 
1.95 
1.90 

1.90 
1.92 
2. 08 
2.12 
2. 30 

2.50 
2.48 
2.28 

2.28 

2. :« 


I 


2. 
2. 

2. 
2. 


52 

58 
58 
60 
52 


2.60 
2.(50 

2.  72 
2.98 

3.  28 
3.25 


Juno. 


3.20 
3.10 
3.12 
3.05 
3.00 

3.40 

;ii»8 

3.  85 
•J  "*  ^ 
.1.  lit 

3.  ti) 

3.80 
3.80 
3. 75 
3.90 
:i75 

a68 
3.50 
3.38 
3.15 
a  15 

3.10 
3.00 
3.  32 
3.  tiO 
3.55 


July.       Oct.       Nov.       Doc. 


3.  55 

a  52 

3.  58 

3.  (50 

3.55 

2. 

2. 

2. 
o 


98 
90 
75 
(iO 


2.45 


2. 
2. 


45 
40 


2.:« 

2.35 
2.35 

2.:« 

2. 25 
2. 25 
2. 25 
2.25 

2.25 
2.18 
2. 15 
2.10 
2.08 

1.95 
1. 95 
1.95 
1.85 
1.85 


1. 
1. 
1. 


78 
75 
1.) 
1.60 
1.45 
1.45 


1.50 
1.60 
1.60 
l.GO 

1.58 

1.62 
1.60 

i.eo 

1.58 
1.50 

l.frf) 
1.55 
1.60 
l.fO 
1.56 

l.GO 
l.GO 
1.60 
1.60 
1.60 

1.50 
1.60 
1.60 
1.55 
1.60 

1.60 
1.60 
1.62 
1.60 
1.60 
l.GO 


l.GO 
1.60 
l.flO 
1.62 
1.65 

l.GO 
l.GO 
1.62 
1.G2 
1.60 

1.65 
1.65 
1.62 
1.60 
1.62 

l.GO 
1.82 
1.75 
1.58 
1.42 


1.32 
1.38 
1.40 
1.35 
1.32 

1.38 
1.35 
1.40 
1.45 
1.45 


1.42 
1.45 
1.42 
1.50 
1.58 


1. 
I. 
1.85 


78 
88 


78 
82 


1. 82 
1.78 
1.80 
1.72 
1.70 

1. 68 
1.68 
l.tiS 
1.70 
1.70 

1.72 
1.78 
1.75 
1.68 
1.70 

1.75 
«2.22 
2,20 
1.95 
1.78 
1.58 


o  Icp'gorpfo. 

Note.— Ice*  condition.^  January'  15-;».  Fcbruarv  4-20.  an<l  March  12-23;  also  November  19-Doocmber 
1,  December  13-21,  30,  31.    Station  trmporarily  discontinued  August  1  to  September  30. 
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SITN  BIITKR  DRAIN AGK  BASIN. 
DE8CRIPTIOK   OF   BASIN. 

Sun  River  rises  on  the  eastern  slope  of  the  Rocky  Mountains  in 
northwestern  Montana,  flows  southward  for  about  60  miles,  then, 
turning  abruptly,  flows  eastward  through  a  canyon  in  the  confining 
mountains,  emerging  on  a  level  plain  through  which  it  runs  for  75 
miles  to  its  junction  with  the  Missouri  at  Great  Falls.  The  basin  lies 
l)etween  Teton  River  on  the  north,  the  Dearborn  on  the  south,  the 
Missouri  on  the  east,  and  the  crest  of  the  main  range  of  the  Rockies  on 
the  west. 

NORTH   FORK   OF   SUN   RiyER   NEAR   AUGUSTA,  MONT. 

This  station  was  established  October  31,  1903.  It  is  located  below 
the  head  of  the  Kilraven  ditch,  near  Christian's  ranch,  14  miles  north- 
west of  Augusta  and  21  miles  southwest  of  Chouteau,  Mcmt.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  38,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

Discharge  nitatitrement^  of  North  Fork  of  Sun  River  near  Augusta^  Mont.,  in  1906. 


Dat«. 


April  12 

May  7 

May  27 

Jiine21 

July  19 

August  Ifi... 

f>otol)er  4 

November  14 . 


Ilydrographer. 


IT.  M.  Mone 

G.  Edson 

do 

Edson  and  Richards 

K.  Richards 

do 

do 

Follansbee  and  Richards. 


Width. 


A  roH  of 
section. 


height. 


Feet. 

Sq.ft. 

Feet. 

108 

291 

0.85 

126 

411 

1.81 

135 

438 

2.10 

131 

445 

2.07 

112 

340 

1.30 

100 

278 

.78 

105 

2()<) 

.73 

120 

1 

351 

1.40 

Dis- 
charge. 

Sec. -ft. 
277 
889 
1,160 
1,080 
491 
280 
226 
508 


Daily  gage  height,  in  feet,  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  for  1906. 


Day. 

Apr. 

May. 

June. 

2.2 
2.3 
2.3 
2.8 
3.1 

2.8 
2.7 
2.7 
2.6 
2.6 

2.6 
2.9 
3.1 
2.8 
2.6 

July. 

2.0 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.7 
1.7 
1.6 

1.6 
1.5 
1.5 
1.6 
1.5 

Aug. 

Sept. 

1.0 

1.0 

1.0 

.9 

.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

Oct. 

0.7 
.7 
.7 
.7 
.7 

.7 

.7 
.6 
.6- 
.6 

.6 
.6 
.6 
.6 
.6 

Nov. 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.2 
1.4 
1  6 

Dec. 

1 

0.7 
.7 
.8 
.8 
.8 

.8 
.8 
.8 
.9 
.9 

1.0 
1.0 
1.0 
1.1 
1.2 

1.8 
1.7 
1.7 
1.7 
1.7 

1.8 
1.8 
1.8 
1.8 
1.9 

2.0 
2.5 
2.7 
2.7 
2.6 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 
.9 
.9 

.8 
.8 

1.0 

2 

1.0 

3 

1.1 

4 

1.2 

5 

1.2 

6 

1.2 

7 

1.2 

8 

1.1 

9 

1.1 

10 

1.1 

11 

1.1 

12 

1.0 

13 

1.0 

14 

1.0 

15 

1.0 
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Daily  gage  height ^  in  /eet^  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  far 

J905— Continued. 


Day. 

Apr. 

1.2 
1.3 
1.4 
1.4 
1.5 

1.5 
1.5 
1.6 
1.7 
1.8 

1.8 
1.9 
1.8 
1.8 
1.8 

16 

17 

18 

19 

20 

21 

. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

May.  !  June.     July.      Aug 


2. 
2. 
2. 
2. 
2. 

2. 
2. 


2.2 
2.2 
2.2 


2. 

2. 
o 

2. 
2. 


2.5 
2.5 
2.4 
2.2 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.2 
2.2 
2.0 


2.2  I 


1.5 
1.4 
1.4 
1.4 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 
1.1 
1.1 
1.1 
1.0 


0.8 
.7 

.7 
.7 


Sept.  '     Oct. 


0.8 

.8 
.8 
.8 
.8 


0.6 
.6 
.6 
.6 


Nov. 


I 


2.5 
2.0 
1.6 
1.6 


.7 

.8 

.8 

.8 

.9 

.8 

1.0 

.8 

1.0 

.8 

1.1 

.7 

1.2 

.  1 

1.3 

1.2 

.7 

1.2 

9m 

1.1 

•  \j 

A.  V 

.6 

1.6 

.6 

1.5 

.8 

1.5 

1.0 

1.4 

1.1 

1.4 

1.2 

1.3 

1.2 

1.3 

1.2 

1.2 

1.2 

1.1 

1.1 

1.0 

1.1 

Note.  -  Fr.ictically  open-ohannel  conditions  during  DeoeniJ>er. 

Rating  table  for  North  Fork  of  Sun  River  near  Augusta^  Mont.,  for  1906. 


Ga«p 
height. 

Dis- 
charge, i 

Sec.-ft. 

Ga«e 
height. 

Feet. 

Dis- 
ohaige. 

Gajge 
1   height. 

Feet. 

Dis- 
charge. 

1 

Gain? 
heigbt. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 
1.6/0 

0.60 

195    1 

1.30 

48.-. 

2.00 

1,020 

2.60 

.70 

226    ' 

1.40 

545 

2.10 

1,120 

2.70 

1,790 

.80 

2W) 

1.50 

610 

2.20 

1,220 

2.  SO 

1,920 

.90 

295 

1.60 

680 

2.30 

1,330 

2.90 

2,050 

1.00 

SS.-)     , 

1.70 

7.55 

2.40 

1.440 

3.00 

2.180 

1.10 

380 

1.80 

8:ifi 

2.50 

1,550 

3.10 

2,320 

1.20 

430 

1.90 

925 

Dec. 


1.0 
1.1 
1.1 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  dis- 
charge measurements  made  during  1906,  and'is  well  defined. 

Monthly  discharge  of  North  Fork  of  Sun  Rivtr  near  Augvsta,  Mont.,  for  1906. 


Month. 


Aorll. 

May. 

June. 


July 

August 

September. 
October... 
Noveral)er. 
December.. 


The  period. 


Dischai^re  in  second-feet. 
Maximum.   Minimum 


925 

1,790 

2,320 

1,020 

485 

335 

4.30 

1,550 


225 
755 
1,020 
335 
225 
225 
195 
335 
335 


Mean. 


493 
1,120 
1,470 
609 
315 
263 
257 
519 
360 


Total  In 
acre-feet. 


29.300 
68.900 
87,  .500 
37.400 
19.400 
15,<i00 
15.800 
30,900 
22,100 

327,000 


Note.    Values  for  190t»  are  excellent. 
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SOUTH  FORK  OF  SUN  RIVER  AT  AUGUSTA,  MONT. 

This  station  was  established  December  2,  1904.  It  is  located  at  the 
highway  bridge  on  the  road  from  Augusta  to  Craig,  Mont.,  about  one- 
half  mile  from  Augusta.  A  small  diversion  dam  immediately  below 
the  bridge  affected  the  gage  height,  as  the  dam  was  frequently  changed 
during  the  irrigation  season.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page  40, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  vuasuremenls  of  South  Fork  of  Sun  River  at  Augusta,  J/on/.,  in  1906. 


Date. 


Hydrographer. 


Width. 


April  11 1  Morse  and  Edson 

April  13 do 

Mav  4 G.  Edson 

May  25 do 

Mav  26 do 

Mav  28 do 

May  29 do 

June  20 •  Edson  and  Richards 

July  17 j  R.  Richards 

August  1.5 1 do 

Octotier  3 ' do 

November  13 .  .1  FoUansbee  and  Richards 


Area  of 
section. 


height. 


Dis- 
charge. 


Feet, 

30 

29 

30 

35 

38 

38 

82 

32 

30 

«15 

«25 

o32 


Sq.ft. 

Fret. 

Sec. -ft. 

41 

0.91 

29.0 

39 

.90 

28.7 

41 

.90 

33.0 

60 

1.5() 

160 

73 

1.80 

294 

76 

1.85 

314 

134 

-  2.39 

565 

61 

1.34i 

156 

40 

.82 

27.0 

"6.4 

.54 

4.8 

«37 

.92 

15.0 

040 

1.01 

25.3 

a  Wading  section. 
Daily  gage  height,  in  feet ,  of  South  Fork  of  Sun  River  at  Avgusta,  Mont.,  for  1906, 


Day. 

Jan. 

1.5 
1.5 
1.5 

1.6 
1.6 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 

1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Feb. 

Mar. 

1.2 
1.2 
1.2 
1.1 
1. 1 

1.2 
1.2 
1.2 
1.2 
1.2 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.1 
1.1 

LI 
1.1 
1.1 
1.1 
1.1 
1.1 

Apr. 

1.1 
1.0 
1.0 
1.0 
.9 

.9 

.95 

.95 

.95 

.9 

.9 
.9 
.9 

■X 

.9 
.9 
.9 

.8 
.8 

.8 

.85 

.85 

.85 

.85 

.85 

.85 

.9 

.9 

.9 

1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.2 
1.2 

1.2 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

.9 

.9 

1.1 

1.1 
1.1 
1.1 

W'.'.W. 

1 

2 

I.. '.'.'.'.' ".'.WW 
A 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 , 

30 

31 

May.  '  June.    July.     Aug.  ,  Sept.     Oct.     Nov. 


Dec. 


0.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 


2.5 
2.5 
2.5 
2.5 
2.4 


2. 
2. 
2. 


1.9 

1.8 


.9 

1.8 

.8  ' 

1.7 

.8 

1.6 

.8 

1.5 

.7 

1.4 

.7  i 

1.4 

.7 

1.4 

.7  1 

1.4 

.7 

1.4 

.8 

1.4 

.8 

1.4 

.9 

1.3 

1.0 

1.3 

1.0  I 

1.3 

1.4' 

1.2 

1.1 

1.2 

2.0  , 

1.2 

2.4 

1.1 

2.5 

1.1 

2.5 

1.1 

2.5    . 

1.0 

1.0 

.9 

.8 
.7 

.7 
.6 
.6 
.5 
.4 

.4 
.4 
.4 

.8 
.8 

.8 
.8 
.8 
.9 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

.9 
.9 

.8 
.8 
.8 
,8 


0.7 

.7 ; 

.7  I 

m     ' 
.    I 

.6 

.6  ' 
.6 
.6 
.6  I 

.6  I 

.6 
.6 
.6 
.6  , 
.6 


1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
.9 
.9 
.9 

.9 

.9 

1.0 

1.0 

1.0 


.6 

1.0  1 

.5 

.9 

.5 

.9 

.5 

1.0 

.5 

1.0 

.5 

1.0 

.6 

1.0 

1.1  , 

.9 

1.1  , 

.9 

1.1 

.9 

1.1 

.9 

1.1 

.9 

1.0 

.9 

1.0 

.9 

1.0 

.9 

1.0    . 

1 

0.9 

.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Note.— Ice  conditions  during  the  greater  part  of  January,  February,  and  March,  unci  DcctMiihor 
24-31;  gage  heights  are  to  top  of  ice. 
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SUBPACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  South  Fork  of  Sun  River  at  Axigtixiaj  MaiU.jfor  1906. 


MoDth. 


February.. 

March 

April 

May 

June 

July 

August 

Septemlier. 
October... 
Noveinl)er. 
December . 


The  period . 


Discharge  in  second-feet. 


Maximum. 


53 
69 
53 
625 
625 
78 
41 
31 
31 
33 
42 


Minimum. 


Mean. 


30 
53 
23 
18 
95 
17 
3 

23 
23 
25 
25 


41.1 
63.8 
30.8 

119 

277 
32.1 
15.0 
26.2 
25.7 
28.5 
28.4 


Total  In 
acre-feet. 


2.280 
3.920 

1,5<« 

7,:«o 

16,500 
1,970 

l.SiO 
1,,>0 
1,700 
1,750 


41.400 


Note.— Values  are  rated  as  follows:  April,  fair;  May,  good:  the  remainder  of  the  period,  approxi- 
mate, owing  to  the  instability  of  n  small  diversion  dam  below  the  station  or  to  ice  conditions. 

SUN   RIVER   AT   SUN    RIVER,  MONT. 

This  station  was  established  July  31,  1905.  It  is  located  at  the 
highway  bridge  at  Sun  River,  Mont.,  21  miles  west  of  Great  Falls,  and 
is  used  to  check  the  measurements  of  the  river  and  the  ditches  above. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  42. 

DiscJuzrge  measurtnienls  of  Sun  River  at  Sun  Rirer,  Mont.,  in  1906. 


Date. 


Hydrographer. 


April  10 Morse  and  Edson 

April  15 H.  M.  Morse 

May  3 i  G.  Edson 

May  II i do 

May  22 ' do 

May :« do 

June  19 :  Edson  and  Richards 

July  16 R.  Richards 

August  17 do 

Octol)er  16 do 

November  6  . . .    Follansbee  and  Richards . 
November  10 do 


Width. 


Fret. 

87 
85 
112 
13(i 
135 
220 
16() 
95 

<tm 

o61 

172 


Area  of 

(Jagi*     • 
height.  ' 

section. 

.57.  ft. 

Feet. 

150 

2.28 

147 

2.24 

252 

3.07 

345 

3.85 

335 

3.80 

505 

4.95 

464 

4.29 

217 

2.70 

039.2 

1.49 

«61.7 

1.89 

091.6 

2.39 

519 

4.50 

I)ij»- 


Sec.-ft. 
.'^44 

:ui 

(i.H4 
1  240 
1,160 
2.140 
1.510 

506 
74 

204 

39(1 
I>  1.440 


a  Wading  section. 


b  Ice  running,  value  doubtful. 


Daily  gage  height,  in  feet,  of  Sun  River  at  Sun  River,  Mont.,  for  1906. 


Day 


Jan.  I  Feb.  '  Mar 


1 

2.0 

2 

2.0 

3 

2.0 

4 

2.1 

5 

2.1 

6 

2.1 

7 

2.0 

8 

2.0 

9 

2.0 

10 

2.0 

11 

2.0 

12 

2.0 

13 

2.0 

14 

2.0 

15 

2.0 

2. 
2. 
2. 


2.5 
2.1 


2.0 
2.0 
2.0 
2.0 
2.0 


Apr.  ,  May.    June.    July.     Aug.     Sept.     Oct.     Nov.     Dec. 


2.2 

2.3 

2.2 

2.15 

2.1 


ao 
ao 
ao 
a  6 
as 


4.85 

4.8 

4.75 

4.85 

5.8 


2.0 

2.0 

2.1 

ae 

5.55 

2.0 

2.0 

2.1 

a  4 

5.25 

2.0 

2.0 

2.15 

a  35 

5.0 

2.1 

2.0 

2.2 

a  2 

4.9 

2.1 

2.0 

2.25 

ai 

4.65 

2.1 

1.9 

2.25 

a  85 

4.9 

2.2 

1.85 

2.1 

4.4 

5.2 

2.2 

1.8 

2.5 

4.95 

5.45 

2.1 

1.7 

2.0 

4.6 

5.0 

2.1 

1.7 

2.3 

4.75 

4.75 

a  4 
as 
as 
a  2 
a5 

ao 

2.95 

ao 

ao 

2.95 

2.95 
ao 
ao 
ao 

2.85 


1.95 


95 
95 

8 


1.8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.7 

1.65 
1.65 
1.6 
1.6 


2.0 

2.0 

1.95 

1.8 

1.8 

1.8 

1.6 

1.6 

1.55 

1.5 


1.3 
1.6 


I 


1.8 

1.83 

1.85 

1.9 

1.9 


2.3 
1.9 

'2.4" 
2.4 


1.9 

2.42  , 

1.9 

2.41  ' 

1.9 

2.5   ; 

1.87 

2.51 

1,88 

2.5  ; 

1.93 

2.5    1 

1.99 

2.4    ' 

1.97 

2.4 

1.9 

2.8    , 

1.9 

2.9    ] 

6 
6 


55 


a 
a 
a 
a  53 
a  6 

a6 
a  61 
a  15 
a  15 
a  14 

a  14 

ai 

as 

a2 

a2 
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Daily  gage  height,  in  feety  of  Sun  River  at  Sun  River,  Mont.,  for  1906 — Continued. 

Jan. 


Days. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.5 

2.85 

2.8 

2.8 

2.8 

2.4 
2.4 
2.4 
2.4 
2.1 
2.1 


2.2 
2.2 
2.0 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 


Mar.     Apr.  '  May.  '  June.  July,  j  Aug 


1.7 
2.2 
2.3 


2. 
2. 


3 
25 


2.4 
2.4 
2.4 
2.4 
3.0 

2.95 

2.95 

2.8 

2.8 

2.7 

2.5 


Apr. 

2.25 

Z4 

2.6 

2.6 

2.65 

2.75 

3.5 

Z.A 

3.8 

3.9 

a6 

3.45 
3.3 
3.0 
3.0 


4.45 

41 

3.95 

3.8 

3.85 

3.85 
185 
195 
3.85 
4.0 

4.15 

4.2 

4.15 

5.55 

4.95 

4.6 


I 


4.65 

4.6 

4.25 

4.15 

3.85 

3.8 

3.75 

3.7 

18 

175 

17 

16 

16 

175 

175 


2.7 
2.7 
2.7    , 
2.65 
2.5    I 

2.45  i 
2.45  I 
2.25  I 
2.2  i 
2.2 

2.2  ; 

2.2  I 
2.15  , 
2.15  I 
2.0  I 
1.95 


1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.8 

1.95 

2.1 


2. 
2. 
2. 
2. 
2. 
2. 


Sept. 


1.5 

1.65 

1.65 

1.65 

1.7 

1.8 
1.8 
1.8 
1.6 
1.7 

1.5 

1.6 

1.6 

1.65 

1.7 


Oct. 


Nov. 


1.8 

4.5 

1.8 

42 

1.83 

41 

1.87 

41 

1.8H 

182 

1.88 

181 

\.m 

18 

1.83 

19 

1.9 

192 

1.9 

172 

1.9 
2.0 
2.0 
2.0 
2.0 
2.1 


195 

197 

40 

19K 

19 


Dw, 


12 
12 
12 
10 
10 

10 
10 
3.0 
15 
15 

12 
12 
12 
12 
14 
15 


Note. — Ice  conditions  January  12-28,  February  4-12,  March  3. 11-28;  the  Ice  increaaed  in  thicknesB 
from  0.2  foot  January  13  to  1  foot  March  11. 

Rating  table  for  Sun  River  at  Sun  River,  Mont.,  for  lD05-€. 


Gage 

Dis- 

Gage 
height. 

Dis- 

Gage 

Dis- 

Gage 
height. 

Feet. 

'      Dis- 

height. 

charge. 

charge. 

height. 

charge. 

charge. 

Feet. 

Sec.-ft. 

Feet. 

'"■^ 

Feet. 

Sec.-ft. 

Sec. -ft. 

1.30 

47 

2.40 

1.50 

9r« 

4.60 

1,795 

1.40 

70 

2.50 

428 

160 

1,000 

4.70 

1,885 

1.50 

94     1 

2.60 

470 

170 

1,06.5 

4.80 

1,980 

l.flO 

119 

2.70 

514 

ISO 

1.  l.-K 

4.M) 

2,075 

1.70 

146 

2  80 

560 

190 

1,210 

5.00 

2,170 

1.80 

175 

2.90 

608 

4.00 

l,2H.-> 

5.20 

2,370 

1.90 

206 

3.00 

658 

4  10 

1,36.5 

5.40 

1      2,57.5 

2.00 

238 

110 

710 

4.20 

1,41.5 

5.60 

2,785 

2.10 

272 

120 

764 

4.30 

1.530 

5.«) 

3,000 

2.20 

308 

130 

820 

4.40 

1,615 

1 

2.30 

346 

1 

140 

878 

4.50 

1,705 

1 
1 
1 

Note. — The  above  table  is  applicable  onlv  for  open-channel  conditions.  It  is  based  on  fourteen 
discbaige  measurements  made  during  1905-6  and  is  well  defined  al>ove  gage  height  1.7  feet.  Below 
1.7  feet  the  table  is  based  on  two  discrepant  measurements,  and  at  gage  heights  1.3  feet  is  only 
approximate. 

Monthly  discharge  of  Sun  River  at  Sun  River,  Mont.,  for  1906, 


Month. 


January  (1-11;  30-31). 

February 

March  (1-10;  28-31)... 

.Vpril 

May 

June 

July 

.\ugust 

September 

Octoi>er 

November 


The  period. 


Discharge  in  second-feet. 


Maximum.   Minimum 


272 

2.38 

428 

238 

5(i0 

238 

1,210 

2.38 

2.730 

65S 

3,000 

1,000 

938 

222 

386 

82 

238 

47 

272 

175 

1,700 

206 

Mean. 


Total  in 
acre-feet. 


251 
2tW 
317 
610 
1,310 
1,730 
633 
190 
137 
207 
837 


6, 470 
14.<«0 

8,  MOO 
30.700 
80.(i00 
103.000 
32,H00 
11.700 

8,150 
12. 700 
49.800 


3(10,000 


No  estimate  for  ice  period. 

Note.— Values  are  rated  as  follows:  January  to  October,  excellent;  the  moan  discharge  value  for 
November  may  be  lilgh  on  account  of  Ice  goi^ng,  but  it  can  probably  be  considered  good. 

WILLOW   CREEK   NEAR   AUGUSTA,    MONT. 

The  gaging  station  was  established  June  8,  1905.     It  is  located  at 
Jordan's  ranch,  just  below  the  junction  of  Willow  Creek  with  Little 
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SURFACE   WATER   SUPPLY   IN   1906. 


Willow  Creek,  about  8  miles  northwest  of  Augusta,  Mont.,  in  sec.  27, 
T.  21  N.,  R.  7  W.,  from  which  it  is  reached  by  driving.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water 
Supply  Paper  No.  172,  page  43.  The  length  of  chain  is  now  13.95 
feet. 

Discharge  meastireni^ts  of  y^Wow  Creek  'River  near  Augvgta,  Mont.j  in  1906. 


Date. 


1905. 

June  8 

July  13 

August  22  . . 
November  2 


Ilydrographer. 


1906. 
April  11  .. 
May  7.... 
May  27... 
May  29. . . 


Tortpr  and  Caaon. 

A.  P.  Porter 

Port'T  and  Edson. 
Gordon  Edson 


Morse  and  Edson 

G.  Edson 

do 

do 

June  21 Ed.son  and  Richards. 

July  18 '  K.  Kkliards 

August  16 do 

October  4 !  do 

No\  ember  15. 


Follanslye  and  Uichards. 


Width. 

Area  of 
section. 

height. 

Dis- 
diArge. 

Feri. 

Sq.ft. 

Fret. 

Src.-ft. 

13 

.      38 

2.12 

6K 

17 

12 

1.19 

23 

16 

8 

.95 

12 

14 

4 

.61 

3 

11 

18.7 

.77 

10. » 

14 

4.6 

.55 

5.3 

11 

25.2 

1.48 

33.0 

15 

59.1 

3.46 

115 

11 

25.6 

i.ai 

16.4 

11 

21.4 

.87 

13.5 

16 

7.5 

.55 

.5-90 

12 

6.5 

.59 

7.8 

13 

8.2 

.82 

11.6 

Note.— These  measurements  were  made  itt  iJi'lerent  se'*tio.i«5. 


Daily  gage  height  ^  in  feet,  of  Willov'  Creek  Riier  near  Avgusta^  Mont.,  for  1906. 


Day. 

Jan. 

0.  .58 

..58 
..58 
..\S 
..V 

.60 
.(» 
.60 
.(i2 
.(52 

.62 
.(J2 
.(i2 
.62 
.(i2 

.62 
.(10 
.(10 
.60 
.60 

.60 

..Vi 
.60 
.70 
.(>8 

.fo 
.  62 
.62 
.  (V'l 

.(V8 
.(i8 

Feb. 

0.68 
.68 
.»i8 
..V2 
.5.1 

.60 
.(V2 
.62 
.62 
.62 

.60 
.60 

.m 

.(» 
.(J2 

.62 
.(S2 
.68 
.70 
.70 

A'A 
.(Vi 
.62 
.(» 
.60 

.60 

.m 

.00 

Mar. 

0.(^ 
.(» 

..58 
AS) 
.72 

.70 
..H2 
.82 
.(i2 
.42 

.42 
.42 
.42 

.4.") 
.45 

.45 
.4,') 
..■iO 

..W 

.H) 
..52 
..')2 
A'A) 
.70 

.82 
1.12 
1.'22 
1.20 
l.a'i 
1.05 

Apr. 

1.08 
.<«8 
.80 
.80 
.80 

.85 
.8.", 
.82 
.80 

.78 

.80 
.80 
.75 
.75 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.62 
.62 

.a-i 

.65 
.6.') 
.(fc> 
.62 
.60 

May. 

0.60 
..52 
..W 
..55 
.(52 

.60 
..V, 
..Vi 
.  5.') 
.50 

.m 

..tO 
..'lO 
..58 

..7) 
.48 
.45 
.40 
.42 

.48 

.  52 

.70 

1.10 

1..32 

1.8.-. 
l..v> 
l.Crf) 
3.10 
2. 45 
2.08 

June. 

July. 

0.75 
.75 
.75 
.75 
.65 

.60 
.52 
..52 
.52 
.50 

..50 
..% 
.52 
.h2 
.(52 

.72 
.72 
.72 
.65 
.62 

..55 
..55 
.,')2 
.52 
.."iO 

.48 
.48 
.48 
.48 
.58 
.55 

Aug. 

0.50 
.50 
.."iO 
..55 
.55 

.(50 
.60 
.60 
.60 
.60 

..58 
..58 
.(V) 
.60 

.5,5 
..55 
..5.5 
..5.-. 
..58 

..■18 
.72 
1.22 
.90 
.8.-, 

.82 
.80 
.80 
.80 
.80 
.80 

Sept. 

0.80 

.80 

.78 
.78 
.78 

.75 
.72 
.70 
.70 
.70 

.70 
.75 
.75 

.78 
.80 

.75 
.70 
.70 
.70 
.70 

.70 
.f>8 
.(i8 
.(52 
.62 

.62 
.62 
.60 
.60 
.60 

Oct. 

O.eo 

.00 
.60 

.58 
.58 

.58 
.5.^ 
.62 
.62 
.62 

.62 
.62 
.62 
.62 
.62 

.62 

.65 
.65 

.ai 

.70 

.62 

.(W 
.68 
.88 
.85 

.82 
.72 
.70 
.65 
.(52 
.62 

Nov. 

0.62 
.62 
.62 
.62 
.62 

.C>5 
.75 
.75 
.70 
.70 

.68 
.(58 
.68 
.70 
.70 

.80 

..S8 
.82 
.70 
.78 

.80 
.80 
.80 
.80 
.90 

.90 
.90 

.8.5 
.80 

.85 

Dec. 

1 

l.S.'S 
1.78 
1.82 
2.ir2 
2.02 

2.a5 
1.90 
1.70 
l.(W 
1.75 

1.70 
1.62 
1.60 
1.60 
1.60 

1..V) 
1.48 
1.28 
1.22 
1.00 

1.00 
l.a'i 
1.00 
1.00 
..8.') 

.77 
.  <  t 
.75 
.75 

0.85 

2 

.s.-. 

3 

.85 

4 

..NS 

5 

.90 

6 

.90 

7 

1.15 

8 

.90 

9 

.tv> 

10 

.(5.1 

11 

.70 

12 

.70 

13 

.90 

14 

.8.1 

15 .». . 

.70 

16 

.65 

17 

.80 

18 

.80 

19 

.SO 

20 

.80 

21 

.80 

22 

.80 

ZJ 

.82 

24 

.85 

25 

.R5 

26 

.S.'! 

27 

.85 

28 

.85 

29 

.78 

30 

.75 

31 

.70 

Note- -No  ice  c-onditioiis  near  thf  pa^c  duo  to  the  cfToi  t  of  springs.    The  stream  was  frozen  over 
several  hundred  feet  downstream,  but  it  is  considered  this  will  not  arfect  the  flow  at  the  gage. 


SUK   BTVEB  DBAINAOE   BASIN. 
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Rating  table  for  Willoir  Creek  River  near  Avgusta,  Monl.ffor  1906. 


Gage 
,  height. 

1 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. ' 

Sec-ft. 

Gage 
height. 

'      Feel. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
chargi*. 

Feet. 

Feet. 

Feet. 

Sec.-ft. 

0.40 

4 

1.30 

26 

2.20 

3.10 

64 

.50 

5 

1.40 

29 

2.30 

03 

3.20 

98 

.60 

7 

1.50 

33 

2.40 

t)7 

3.30 

102 

.70 

9 

1.60 

37 

2.50 

70 

3.40 

106 

.80 

11 

1.70 

40 

2.60 

74 

3.50 

110 

.90 

14    • 

1.80 

44 

2.70 

7H 

3.(« 

114 

1.00 

17    ; 

1.90 

48 

2.80 

82 

1. 10 

20    • 

2.00 

51 

2.90 

86 

1.20 

23 

2.10 

55 

3.00 

90 

Note.— The  al>ovo  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  eleven  dis- 
chaxgp  measnrements  made  during  1905  and  1906  and  is  well  defined  iwtween  gage  heights  0.5  foot  and 
1.5  feet.    Above  1.5  feet  the  curve  depends  on  two  measurements. 

Monthly  discharge  of  Willow  Creek  near  Augusta^  Mont.,  for  J 905- 6. 


Month. 


Discharge  in  second-feet. 


I  Maximum.  I  Minimum. 


Juno  (8-30) 

July 

August 

September- 
October... 
Noveml>er. 
Dt-cejnber.. 


1905. 


The  period. 


103 

72 

53 

12 

8 

9 

8 


27 
9 

12 
3 
3 
3 
3 


Mean. 


58.1 
25.8 
18.7 
7.7 
4.8 
&2 
5.6 


Total  In 
acre-feet. 


2,650 
1.590 
1.150 
458 
295 
3<i9 
344 


January 

Febniarv.. 

Marrh 

April 

May 

June 

July 

August 

September. 

f)ctot>er 

N'ovember. 
D«cember. 


1906. 


The  year. 


9 
9 
24 
19 
94 
53 
10 
24 
11 
13 
14 
21 


7 
5 
4 
7 
4 
10 
5 
5 
I 
6 
7 
8 


6. 860 


7.3 

449 

7.4 

411 

8.8 

541 

10.0 

595 

16.4 

1.010 

30.5 

1.810 

6.6 

406 

8.4 

516 

9.1 

542 

7.9 

486 

10.1 

Wl 

11.5 

707 

94 


11.2 


8,070 


N'oTK.— Values  are  rated  as  follows:  June  to  August,  1905,  and  July,  1906,  good;  September,  1905,  to 
March,  1906,  approximate,  owing  to  insufficient  data;  April  to  June,  Noveml)er,  and  December,  1906, 
eieellent;  August  to  October,  1906,  fair. 


FORD  CREEK,  NEAR  AUGUSTA,  MONT. 

The  gaging  station  was  established  April  11,  1906.  It  is  located 
at  the  ranch  of  Joseph  Ford,  16  miles  west  of  Augusta,  and  a  short 
distance  below  the  heading  of  a  small  irrigation  ditch.  No  regular 
observations  are  made  of  the  flow  of  this  ditch,  but  occasional  meas- 
urements are  made. 

The  channel  is  straight  for  50  feet  above  and  below  the  section. 
The  right  bank  is  low,  covered  with  dense  brush,  and  liable  to  over- 
flow; the  left  is  high,  nearly  clear,  and  will  not  overflow.  The  bed  is 
rocky  and  permanent  and  the  current  is  swift. 

Discharge  measurements  are  made  from  a  footbridge  near  by  or 
by  wading. 
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SURFACE   WATER   SUPPLY   IN   1906. 


The  gage,  which  is  read  twice  each  day  by  Joseph  Ford,  is  a  staff 
fastened  to  a  post  on  the  left  bank  of  the  stream  in  front  of  the  observ- 
er's house.  The  bench  mark  is  a  spike  in  the  root  of  a  cottonwood 
tree,  15  feet  east  of  the  gage ;  elevation  5.89  feet  above  the  gage  datum. 

Discharge  vicasurements  of  Ford  Creek  near  AugtLstQy  Mont.^  in  1906. 


Date. 


Ilydrographer. 


April  14 H.  M.  Morse 

Mays I  G.  Edson 

May  25. I do 

June  21 '  Edson  and  Richards 

July  18. R.  Richards 

August  16 do 

October  4 ' do 

November  14... I  FoUansbee  and  Richards. 


Width. 

Area  of 
section. 

Gage 
height. 

Feet. 

Sq.ft. 

Fret. 

12 

6.5 

0.99 

12 

7.6 

1.01 

14 

11.5 

1.42 

15 

11.1 

1.38 

15 

10.1 

1.28 

14 

9.0 

1.07 

13 

7.6 

.98 

14 

8.5 

1.16 

Dis- 
charge. 

Sec. -ft. 
10.2 
12.0 
39.9 
35.6 
26.8 
15.0 
11.8 
19.3 


Daily  gage  heighi,  in  feet  y  of  Ford  Creek  near  Augusta^  Mont,  j  for  1906, 


Day. 


1 

1 

2 ' 

3....::::: ' 

4 ! 

5 ! 

6 

7 ' 

8 ' 

9 : 1 

10 ' 

1 
u ' 

12 

13 

14 - 

1.0 

15 

1.0 

16 

1.0 

17 

1.1 

18 ; 

1.1 

19 

1.05 

20 

1.05 

21 

i.a5 

22 

1.1 

23 

1.1 

24 

1.1 

2,5 

1.1 

26 ■. 

1.1 

27 

1.1 

28 

1.1 

29 

1.1 

30 .*.. 

1.1 

31 

May. 


1.1 

1.1 

1.1 

1.05 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 


1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.6 
1.5 
1.5 
1.5 

1.5 

1.5 

1.5 

1.45 

1.4 

1.4 
1.4 


July. 


1.3 

1.3 

1.3 

1.25 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.05 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.0 


1.0 

1.4 

1.3 

1.0 

1.4 

1.3 

1.0 

1.4 

1.3 

1.0 

1.4 

1.3 

1.0 

1.4 

1.3 

1.1 

1.4 

1.2-5 

1.25 

1.3 

1.2 

1.4 

1.3 

1.2 

1.5 

1.3 

1.2 

1.5 

1.3 

1.2 

1.5 

1.3 

1.2 

1.6 

1.3 

1.2 

1.6 

1.3 

1.1 

1.6 

1.0 

1.15 

1.3 

1.35 

1.25 

1.2 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


Sept.       Oct. 


1.05 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 


1 


1.0 

1.1   , 

1.0 

1.1 

1.0 

1.1 

1.0 

1.15 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.15 

1.0 

1.2 

1.0 

1.35 

1.0 

1.45 

1.0 

1.5 

1.0 

1.4 

1.0 

1.4 

1.0 

1.35 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.3 

1.0 

1.2 

1.1 

1.25 

1.1 

1.2 

1.1 

1.2 

1.1 

1.2 

1.1 

1.2 

1.1 

Doc. 


Note.  —From  August  8  to  15,  inclusive,  the  water  was  shut  off  from  the  irrigation  ditch  immediately 
above  the  gago.  Noveraljer  2  and  3  the  entire  flow  of  the  creek  was  turned  into  the  irrigation  ditch. 
Backwater  from  ice  gorge  December  8-14, 31;  discharge  estimated. 


Rating  table  for  Ford  Creek  near  Augusta^  Mont.,  from  April  15  to  December  SI,  1906. 


G&Ke 
height. 


Frrt. 
0.90 
1.00 
1.10 


Dis-      I     Gage 
charge.    I   height. 


Sec.'ft. 
'8 
12 
16 


Feet. 
1.20 
1.30 
1.40 


Dis- 
charge. 

28 
37 


Gage 

leight. 


hcig 


Feet. 
1.50 
l.fiO 
1.70 


Dis- 
charge. 


Scc.-ft. 
48 
61 
70 


Gage 
height. 


Feet. 
1.80 


Dis- 
charge. 


Sec.'ft 


t 


Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  eight  diseJiAige 
measurements  made  during  1906  and  is  well  defined  between  gage  heights  1.0  foot  and  1.4  feet. 
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Monthly  discharge  of  Ford  Creek  near  Augxista,  Mont. ^  for  1906. 


April  (14-30). 


Ma 


«y 

Jane 

July 

August 

Septembtir. 
October . . . 
November. 
Decembcr.. 


Month. 


Dlarharge  in  aecond-feet. 
MAximum.    Minimum. '     Mean. 


Total  in 
acre-feet. 


The  period. 


Note.— Values  for  1906  are  excellent. 


16 
61 
03 
28 
32 
16 
16 
48 
21 


I 


12' 

14.9 

503 

12 

2?.0 

1,350 

28  > 

47.6 

2,830 

12 

22.5 

1,380 

12 

15.8 

»72 

12 

13.1 

780 

12  1 

12.8 

787 

0 

22.2 

1,320 

16 

19.2 

1,180 

11,100 


SMITH   CREEK  NEAR   AUGUSTA,  MONT. 

The  gaging  station  was  established  April  14,  1906,  at  J.  W.  Nixon's 
ranch,  16  miles  southwest  of  Augusta.  It  is  located  1  mile  above  Mr. 
Nixon's  house. 

The  channel  curves  above  the  station,  but  is  straight  for  100  feet 
below.  The  right  bank  is  high  and  will  not  overflow;  the  left  is  low 
and  will  overflow  at  high  stage.  The  bed  is  rocky  and  permanent 
and  the  current  is  swift.  At  low  water  the  stream  sinks  entirely  into 
the  gravel  1  mile  below  the  station  and  reappears  1  mile  farther 
down.  It  has  not  been  definitely  determined  as  yet  whether  the 
entire  flow  reappears. 

Discharge  measurements  are  made  by  wading  near  the  station. 

The  gage,  which  is  read  daily  by  Mrs.  J.  W.  Nixon,  consists  of  an 
inclined  rod  securely  fastened  to  a  rock  ledge,  which  is  located  at  the 
ford  on  the  road  to  White  Sawmill.  The  gage  is  referred  to  a  bench 
mark,  which  is  a  roughly  chipped  square  on  the  point  of  the  ledge; 
elevation,  4.09  feet  above  the  gage  datum. 

Discharge  measurements  of  Smith  Creek  near  Augysta^  Mont.,  in  1906. 


Date. 


AprilH 

May  5 

May  25 

June  21 

July  18 

August  15 

Octobers 

November  13. .  - 


Hydrographer. 


Morse  and  Edson 

G.  Edson 

do 

Edson  and  Richards 

R.  Richards 

do 

do 

FoUansbee  and  Richards. 


Width. 


Feet. 


12 
16 
26 
20 
14 
14 
14 
17 


Area  of 
section. 


Gaffe 
height. 


Sq.  ft. 
&2 
12,5 
29.7  i 
22.2  I 
12.1  , 
9.5 
9.0 
17.2 


I 


Feet. 
a95 
1.00 
1.42 
1.18 
1.01 
.89 
.89 
1.01 


Dis- 
charge. 


Sec. -ft. 
14.2 
19.5 
82.4 
43.0 
22.8 
1Z2 
10.8 
22.8 


Note.— These  meaaaremenis  were  made  at  diHerent  sections. 
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SURFACE   WATER   SUPPLY   IN  1906. 


Daily  gage  height^  in  feet  ^  of  Smith  Creek  near  Avgusta,  M&nt.^for  1906. 


Day. 


1 

1.0 

2 , 

1.0 

3 

1.0 

4 

1.0 

5 



1.0 

6 

1.0 

7 ' 

1.0 
1.0 

8 ' 

9 ' 

1.0 

10 ' 

1.0 

11 

1.0 

12 

1.0 

13 

■ 

1.0 

M 

1.0 

15 

i.a'» 

16 

1.0 
1.0 
1.0 
1.0 
1.0 

1.05 
1.1 

i.m 

1.2 
1.05 

1.0 
1.0 

l.tt^) 

1.0 
1.0 

1.1 

17 

1.0 

IS 

1.0;i 

19 

1.0 

20 

1.05 

l.O) 
1.05 

1.1 

1.25 
1.5 

1.6 

21 

22 

23 

24 

25 

26 

27 

1.5 

28 

1.5 

29 

1.6 

30 

!..'> 

31 

1.6 

• 

Apr.    .  May.  •  June. 


1.7 

1.75 

1.8 

1.8 

1.6 

1.6 

1.55 

1.5 

1.4 

1.4*1 

1.45 
1.35  I 
1.35 
1.3 
1.3 

1.25 
1.25 
1.2    . 
1.2    I 
1.2 

1.2 
1.2 

1.15 

1.15  , 

1.15  , 

1.15 
l.lo 
1.15  , 
1.15  j 


July.       Aug. 


I 


1.1  I 
1.1     I 

1.1  ! 
1.05  I 
1.05  ! 

l.O't  . 
1.05  ; 
I.ttS  ' 

i.as  I 

l.QTi  I 
1.05  I 

i.a'i  ' 

1.05 
1.05 

i.a5  , 

1.0 
1.0 
1.0 
1.0    • 
1.0 

1.0 
1.0 
1.0 
1.0    ' 
.ft5  ■ 

.9.5 
.0.") 
.95 
.95 
.95 
.95 


0.95 
.9.') 
.95 
.9.5 

.a5 

.95 
.95 
.95 
.95 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.95 
1.0 
1.1 
1.0 
1.05 

1.0 
.95 
.9.5 
.95 
.9 
.ft 


Sept. 


0.85 
.85 
.85 

.85 
.8.5 

.8.5 

.8.5 

.85 

.8 

.8 

.8 
.8 
.8 
.8 
.8 

.8 

.85 

.85 

.9 

.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 

•9    ■ 
.9    I 

.9 


Oct.    I   Nov. 


0.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 
1.0 
.9 
.9 
.9 
.9 


0.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 

.9 
1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 
l.a5 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


I 


Note.— The  creek  does  not  fi^^zo  over  for  peversl  hundred  yards  above  and  below  the  page. 
Rating  table  for  Smith  (yeek  near  Augusta,  Mont.,  for  1906. 


I 


Gape 
height. 


Feet. 

0.80 

.90 

1.00 


Dis- 
charge. 

Src.-ft. 

6 

12 

20 


Gngc 
height. 

Feet. 
1.10 
1.20 
1.30 


Di«»- 
charge. 

Scc.-ft. 
31 
45 
61 


Oage 

height. 

Feet. 
1.40 
1.50 
1.60 


Dis- 
charge. 


(Jage 
height. 


Sec.-Tt 


%• 


Feet. 
1.70 
100  1.80 

123     ' 


Di.<»- 
charge. 

Src.-ft. 
148 
175 


Dec. 


1.0 
1.0 
1.0 

.95 

.93 

.9 

.9 

.9 

.0 

.2 

.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9 


NoTK.  -  The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  eight  discharge 
measurements  made  during  UKX),  and  is  well-deAned  between  gage  lieights  0.9  foot  and  1.4  feet. 

Monthly  discharge  of  Sntith  Creek  near  Augusta,  Mont.,  for  1906. 


April  C 16-30) 

May 

June 

July 

Aupisl 

September.., 

October 

Novemi)er. .. 
December. . . 


Discharge  in  second-feet. 


Mouth. 


Maximum. 

Minimum. 

li 

45 

20 

123 

20 

175 

38 

31 

16 

31 

12 

12 

6 

20 

12 

31 
20 


12  < 
12 


Mean. 


23.9 
42.5 
75.7 
22.1 
1.5.5 
9.4 
13.0 
18.6 
13.2 


Total  in 
acre-feet. 


711 
2.610 
4,. 500 

i.;yiO 

9,53 
,5.59 
799 
1,110 
812 


The  ppriod 


13,400 


Note.— Valnes  for  1906  are  excellent. 


8UBFACE    WATER   SUPPLY    IN    1906. 
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BEIiT  CREEK  DRAINAGE  BASIN. 

BELT   CREEK    NEAR    BELT,  MONT. 

This  station  was  established  March  18,  1905.  It  is  located  at  the 
highway  bridge  near  Belt,  Mont.,  in  the  NW.  J,  NE.  J,  sec.  18,  T.  20  N., , 
R.  7  E.,  20  miles  east  of  Great  Falls,  from  which  it  is  reached  by  driv- 
ing. The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  172,  page  45.  The  length  of  the  chain  is 
now  16.75  feet. 

Discharge  nieasitremenU  of  Belt  Creek  near  BeXt^  MotU.,  in  1905-6. 


Date. 


190& 
Marrh  17. . 

May  12 

June  11 


Ilydrographer. 


Porter  and  Bird. 
L.  R.  Stockman. 
A.  P.  Porter 


O.  Edson.. 


1906. 

April  20 

U&vlS I do 

May  19 1 do 

J  une  1 ' do 

July  14 R.  Richards 

November  10...,  FoUiwabee  and  RIcliardB 


Width. 


Feet. 
40 
40 
55 


15 
53 
53 
55 
52 
34 


Area  of 

Oafe 
height. 

section. 

Sq.ft. 

Feet. 

45 

l.fiO 

47 

1.61 

IflO 

3.85 

&4 

1.58 

90 

2.73 

96 

2.70 

121 

a20 

109 

2.82 

10 

1.49 

Dlo- 
chugt. 

Sec-ft. 
8.0 
7.8 
678 


4.6 

leo 

155 
357 
190 
3.0 


Daily  gage  height  ^  in  feet,  of  Belt  Creek  near  Belt,  Mont. ,  for  1006. 


1. 

2. 
3. 
4. 


i . 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2r.. 
27. 
2S. 
29. 
30. 
31. 


Day. 


Jan. 


1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


I 


Feb.     Mar.  ,  Apr. 


1.4 
1.4 
1.4 


1.4 
1.4 
1.4 
1.4 


1.1 

1.5  1 

1.1 

1.5 

1.1 

1.5 

1.0 

1.7 

1.0 

1.1 

1.1 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.1 

1.1 

1.4 

.     *T 

1.4 

1.4 

1.4 

1.7 
1.7 
1.8 
1.7 
1.7 

1.7 
1.7 
1.8 
1.7 
1.7 

1.0 
1.0 
1.0 
1.3 
1.4 

1.4 
1.5 
1.6 
1.6 
1.6 

1.9 
2.1 
2.1 
2.1 
2.1 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


1.93 
1.93 
1.93 
1.73 
1.73 

1.73 
1.73 
1.73 
1.73 
1.73 

1.73 
1.73 
1.73 
1.73 
1.63 

1.63 
1.63 
1.63 
1.63 
1.53 

1.53 
1.53 
1.53 
1.63 
1.73 

1.93 
1.93 
1.93 
1.93 
1.93 


May.    June.    July.     Aug.  i  Sept.     Oct.  1  Nov.  '  Dec. 


1 


I 


I 


1.93 
1.93 
1.93 
1.93 
1.93 

2.03 
2.13 
2.03 
2.13 
2.13 

2.13 
2.13 
2.23 
2.33 
2.53 

2.53 

2.63 

2.63 

2.7 

2.8 

2.9 
3.0 
3.0 
3.0 
3.0 

ao 

3.0 
3.2 
3.4 
3.5 
3.4 


3.2 
3.2 
3.2 
3.1 
41 

4.95 

5.25 

4.2 

4.5 

4.4 

4.75 

5.15 

4.6 

4.9 

4.9 

4.9 
4.7 
4.6 
4.3 
4.1 

^9 

3.95 

3.9 

4.0 

4.1 

4.3 


4.0 
3.8 
3.7 
3.5 
3.5 

3.5 
3.4 

as 
a2 
ao 


a 
a 

2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 


2.8 
2.9 
2.8 
2.8 
2.7 

2.6 
2.5 
2.5 
2.4 
2.3 


2.0 
2.0 
2.0 
2.0 
1.8 


1.5 
1.5 
1.5 


2. 
2. 


2.0 

1.8 


1.8 


1.7 
1.6 
1.5 
1.4 
1.4 


3 
3 

2 
2 


1.1 

1.1 
1.1 
1.1 
1.0 


ao 

.9 


0 
0 
0 


1.8 

1.4 

1.0 

1.8 

1.4 

.8 

1.8 

1.3 

.8 

1.7 

1.4 

.8 

1.7 

1.4 

.9 

1.7 

1.5 

.9 

1.6 

1.6 

.9 

1.6 

1.5 

.9 

1.4 

1.5 

.9 

1.4 

1.5 

1.0 

1.4 

1.4 

1.0 

1.4 

1.4 

1.0 

1.3 

1.4 

1.0 

1.3 

1.4 

1.0 

1.3 

1.3 

1.0 

0 
0 
0 
0 
0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 

1.1 
1.1 

1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.6 
1.6 

1.8 
1.8 
1.8 

1.9 
2.0 
2.0 
2.0 
2.0 


2. 

2. 
2. 

2. 
2. 


2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
2.0 


2.0 


2.0 


1.8 


Note.— Ice  conditions  January  1  to  March  25.  approximaUv  Thorp  was  praoticallv  no  flow  from 
September  23  to  November  7.  loe  conditions  November  17  to  December  31;  gage  heights  were  to 
water  lorteoe. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Ratin{f  table  far  Belt  Creek  near  Belt,  Mont. y  for  1906-6. 


Gage 
height. 

DiB- 
charge. 

Gage 
,  height. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec. 'ft. 

Sec.-ft.   • 

1.20 

0 

2.30 

73 

3.40 

387    , 

1.30 

1 

2.40 

90 

3.50 

429 

1.40 

2 

2.50 

109 

3.60 

472 

1.60 

4 

2.60 

130 

3.70 

516    ' 

1.60 

7 

2.70 

154 

3.80 

561 

1.70 

12    , 

2.80 

181 

3.90 

607 

1.80 

19 

2.90 

211 

4.00 

665 

1.90 

27 

3.00 

243 

4.10 

705 

2.00 

36 

3.10 

276 

4.20 

756 

2.10 

46 

3.20 

311 

430 

809 

2.20 

58    ' 

3.30 

348 

Feet. 
4.40 
4  50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 


Sec.-ft. 

863 

918 

974 

1,031 

1,089 

1,149 

1,210 

1,272 

1,335 

1,399 


Note.— The  above  table  is  applicable  only  for  opei>channel  conditions.    It  is  based  on  nine  discharge 
measurements  made  during  1M6-6,  and  is  fairly  well  defined  between  gage  heights  1.5  feet  and  4  fccU 

Monthly  discharge  0/ Belt  Creek  near  Belt,  Mont.,  for  1905-6. 


Month. 


March  (18^1) 
April. 


1905. 


Api 

May. 

June 

July 

Augusts 


The  period. 


March  (26^1) 

April 

May 

June 

July 


1906. 


August 

September. 
October. . . 
November. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

aere-fe»et. 

7 

5 

6.3 

IT.** 

10 

5 

7.3 

4-M 

90 

7 

248 

1,520 

705 

109 

341 

30,300 

243 

27 

109 

6,700 

36 

0 

8.2 

504 

29,(i00 

27 

27 

27.0 

321 

30 

5 

16.0 

952 

429 

30 

150 

9,220 

1,370 

276 

818 

48,7(¥) 

655 

46 

231 

14,200 

46 

1 

16.3 

1,000 

12 

0 

2.3 

137 

0 

0 

0 

0 

7 

0 

3.1 

105 

The  period. 


74.  TOO 


o  Creek  dry  for  remainder  of  year. 

Note.— No  estimates  of  accuracy  can  he  made,  as  the  gage  heights  arc  only  approximate;  the  above 
results  are  liable  to  he  considerably  in  error. 


HIGHWOOD  CREEK  DRAIXAGE  BASIN. 


HIGHWOOD   CREEK   NEAR   HIGHWOOD,  MONT. 

The  gaging  station  was  established  March  19,  1905,  and  was  dis- 
continued July  31,  1906.  It  is  located  at  a  highway  bridge  leading 
up  Highwood  Creek  Valley,  at  Smith's  ranch  near  Highwood,  in  sec. 
5,  T.  20  N.,  R.  8  E.,  Montana  prime  meridian,  and  30  miles  east  of 
Great  Falls,  from  which  it  is  reached  by  driving.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  46. 


HIQHWOOD   CREEK   DRATNAGE   BASIN. 
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THscharge  measurements  of  Highwood  Creek  near  IJujhvood,  Mont.,  m  2905-6. 


Date. 


Hfdrographer. 


1905.  I 

March  19 '  I»orter  and  Bird 

Ma  V  13 Stockman  and  Porter, 

June  11 A.  P.  Porter 


1906. 

April  21 G.  EdBon... 

May  19 do 

June  1 do 

July  13 K.  Richards. 


Width. 

Arra  of 
nection. 

Oa«» 
height. 

DiA- 
charge. 

Feet. 

Sq.-ft. 

Feet. 

Sec. 'ft. 

16 

0 

a  75 

8.0 

16 

9 

.84 

&0 

25 

28 

1.78 

01 

16 

10 

.87 

8.6 

15 

8 

.80 

5.7 

18 

24 

1.65 

103 

18 

19 

1.21 

22.0 

Daily  gage  height,  in  feet ,  of  Ilighwood  Creek  near  Uighwoodj  Mont.,  for  1906. 


Day. 


1 

2 

3... 

4 

o 


t . 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


0.61 

.61 
.62 
.61 
.62 

.61 
.62 
.61 
.62 
.61 

.62 
.61 
.62 
.61 
.62 

.61 
.62 
.61 
.62 
.61 

.62 
.61 
.62 
.62 
.65 

.65 

.68 
.68 
.70 

.m 

.70 


Note.— Ice  conditions  January  1  to  March  15. 


Feb. 

Mar.   ; 

Apr. 

May. 

0.85 

June. 
1.65 

July. 

0.70 

0.66 

0.99 

1.58 

1        .72 

.68 

.Wi 

.79 

1.62 

1.52 

1        -75 

.  66 

.95 

.79 

1.67 

1.49 

1         .68 

.65 

.00 

.81 

1.47 

1.44 

'        .74 

.66 

.90 

.79 

1.42 

1.42 

'        .72 

.  66  1 

.92 

.79 

a  75 

1.38 

•71 

.m  ' 

.99 

.77 

4.02 

1.32 

.70 

.68 

1.02 

.71 

a66 

1.25 

.68 

.68  , 

•  uV 

.69 

3.25 

1.22 

.68 

.68 

.96 

.60 

2.6 

1.18 

.68 

.68 

.96 

.71 

2.25 

1.20 

.(i5 

.68 

.94 

76 

2.2 

1.18 

.68 

.68 

.90 

.79 

2.07 

1.20 

.68 

.70 

.86 

.80 

1.9 

1.18 

.66 

.70 

.86 

.83 

1.85 

1.12 

.65 

.70 

.84 

.83 

1.8 

1.08 

.64 

.60 

.84 

.83 

1.75 

1.05 

.62 

.70 

.84 

.83 

1.65 

1.05 

.61 

.60 

.84 

.81 

1.6 

1.01 

.60 

.70 

.84 

.82 

1.65 

0.99 

60 
62 
64 
(i8 
66 

(V8 
(iK 
68 


66 
,68 
66 
69 
91 

94 
92 

80 
88 
89 


.84 
.86 
.87 
.99 
1. 01 

.99 
.96 
.95 
.93 
.91 


.95 

.95 

>  9v 

1.02 

1.02 
1.02 
1.02 
1.25 
1.52 
1.55 


I 


1.52 

1.6 

1.9 

1.97 

1.95 

1.85 
1.79 
1.79 
1.72 
1.64 


.96 
.93 
.98 
.92 

.86 

.81 
.79 
.76 
.75 
.76 
.79 


Rating  table  for  Uighwood  Creek  near  Highvood,  Mont.,  for  J  905  and  1906. 


!     Gage 
height. 

Dis-     ! 
charge. 

hei^. 

Dis-      1 
charge.  | 

Gage 
height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

'      Feet. 

Dis- 
'  charge. 

Sec.-ft. 

Feet. 

Sec.-fl. 

Feet. 

Sec.-ft.  .. 

Sec.'ft. 

0.10 

0 

0.70 

6 

1.30 

31 

1.90 

16-i 

.20 

1 

.80 

7    , 

1.40 

41 

1        2.00 

1          216 

.30 

2 

.90 

9 

1.50 

54 

2.10 

276 

.40 

3 

1.00 

12 

1.60 

71 

2.20 

3-10 

.50 

4 

1.10 

17 

1.70 

94 

2.30 

410 

.60 

5 

1 
I 

1.20 

23 

1.80 

1 

124 

1 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  disehargo 
measurements  made  during  1905  and  1906,  and  is  (airly  well  defined  between  guge  heights  0.7  loot  and  1.3 
feet.    Outdde  theae  limita  the  rating  is  only  approximate. 
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SURFACE   WATER   SUPPLY   IN   1906. 


MorUhly  discharge  of  Uighxcood  Creek  near  Highuood^  M(nd.^Jor  1905-6. 


March  (19-^1) 

April 

May 

June 

July 

August 

SPptPllllXT 

OctolH»r 

Novc'mlH»r 

Docombor 


Tho  period. 


March  (16-31)... 

April 

May 

Juneu'^Vll-abV 
July 


The  period. 


Discharge  in  second-feet. 


Month. 


1005. 


Maximum. 

Minimum. 

Mean. 

7 

6 

6.5 

8 

6 

6.9 

14 

6 

9.4 

416 

10 

57.7 

20 

6 

&9 

6 

0 

1.5 

0 

0 

0 

4 

0 

.3 

5 

4 

5.0 

« 

5 

&3 

1906. 


I 


10 
13 
62 


68 


6 

7.4 

8 

9.8 

6 

12.3 

44 : 

132 

7 

22.0 

Total  in 
acre-feet. 


168 
411 

578 

3,4:» 

547 

92 

0 

18 
29S 
326 


5,870 


235 

583 

756 

6,540 

1,350 


9,460 


Note.— Values  are  rated  as  follows:  March  to  May,  July,  November,  and  December,  1905,  and  Mairli 
to  May,  and  July,  1906,  good;  June.  1905,  fair;  August  and  October,  1905,  and  June,  1906,  approximate. 
J  une  6-10, 1906,  the  stage  was  too  high  to  estimate. 


MARIAS  RIVTCR  DRAINAGE  BASIN. 


DESCRIPTION   OF   BASIN. 

Marias  River  rises  on  the  eastern  slope  of  the  main  divide  of  the 
Rocky  Mountains  and  flows  in  a  general  southeasterly  direction  to  ixs 
junction  with  the  Missouri.  Throughout  its  entire  length  the  river 
flows  in  a  canyon  and  has  a  fall  not  exceeding  5  feet  per  mile.  Its 
principal  tributaries  are  Cutbank  Creek,  Willow  Creek,  and  Cotton- 
wood Creek,  wliich  enter  from  the  north,  and  Two  Medicine  Creek, 
Birch  Creek,  and  Teton  River  from  the  south.  The  most  important 
of  these  is  the  Teton,  which  has  its  source  in  the  Rocky  Mountains, 
flows  eastward  in  a  course  approximately  parallel  to  that  of  Sun 
River,  crossing  and  recrossing  the  sixth  standard  parallel  north,  and 
emptying  into  Marias  River  about  1  mile  above  the  point  where  the 
latter  joins  the  Missouri. 

MAKIAS    RIVER    NEAR    SHELBY,  MONT. 

This  station  was  established  April  4,  1902,  and  discontinued  June 
30,  1906.  It  islocated  at  the  highway  bridge  near  James  A.  Johnson's 
ranch,  7  miles  south  of  Shelby,  Mont.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  172, 
page  48,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


MABIA8  BIVEB  DBAINA.GE  BA8TN. 


37 


Discharge  iMOSiiremenU  of  Marias  River  near  Shelby ^  Mont.,  in  1906. 


Date. 


Ilydrographer. 


Width. 


April  4 

May  2 

July  14 

August  27 ... . 
September  25. 
October  27.... 


Freeman  and  Edson 

W.  B.  Freeman 

W.  S.  Hartman 

do 

do 

Follanabee  and  Richards 


Feet. 
280 
149 
155 
163 
135 
160 


Area  of 

Oagp 
hoight. 

Dis- 

section. 

charge. 

Sq.ft. 

Feet. 

Sec.-ft. 

280 

2.36 

470 

321 

2.75 

75t» 

318 

2.70 

7.W 

393 

3.31 

1,420 

202 

^.09 

289 

VA\ 

3.a') 

1,070 

Daily  gage  height,  in  feet,  of  Maria»  River  near  Sfielby,  Mont.,  for  ]9(H). 


Day. 

Jan. 

2.05 

2.05 

2.05 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.05 

2.05 

2.05 

Fob. 

3.1 

3.1 

3. 15 

3.15 

3.15 

3.1 

3.1 

3.1 

3.05 

3.05 

3.05 

3.05 

3.0 

3.0 

2.05 

2.95 

Mar. 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.45 

2.45 

2.4 

2.4 

2.35 

2.3 

2.25 

2.2 

2.2 

-Vpr. 

2.1 

2.1 

2.2 

2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2.4 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6 

May 

2.9 

2.9 

2.9 

2.8 

2.85 

2.85 

2.9 

2.9 

2.9 

2.9 

2.95 

2.95 

3.05 

3.1 

3.1 

3.15 

June. 

4.25 

4.3 

4.4 

4.5 

4.5 

4.6 

4.75 

4.8 

4.9 

4.8 

4.8 

4.7 

4.65 

4.5 

4.5 

4.4 

Day. 

1 
Jan. 

2.  a: 

2.0/ 

2.1 

2.1 

2.15 

2.2 

2.5 

2.5 

2.55 

2.6 

3.0 

3.0 

3.05 

3.07 

3.07 

2.9 
2.9 
2.9 

2.85 
2.8 
2.8 
2.8 
2.75 
2.75 
2.7 
2.(i5 
1  2.6 

....... 

1 
1 

Mar. 

2.2 
2.15 
2.15 
2.2 
2.2 
2.2 
2.25 
2.25 
2.3 
2.4 
2.5 
2.6 
2.8 
.  2.9 
3.0 

.Vpr. 

2.6 

2.6 

2.6 

2.7 

2.8 

2.8 

2.8 

2.8 

2.9 

2.9 

2.8 

2.85 

2.8.5 

2.9 

May. 

3.2 

3.2 

3.25 

3.3 

3.4 

3.6 

3.8 

3.8 

3.9 

3.9 

3.9 

4.0 

4.1 

4.15 

4.2 

J  uno. 

1 

17 

4.2 

o 

18 

4.1 

3 

19 

4.1 

4 

20..:.::::: 

4.05 

5 

21 

4.0 

6 

22 

3.9 

7        ........ 

23 

3.8 

X        

24 

3.7 

9 

25 

26 

3.6 

10        

3.6 

11      

27 

3.5 

12 

28 

29 

3.5 

13        ... 

14          

30 

IS 

31 

16 

Note.— Ice  conditions  January  23  to  March  26. 

Rating  table  for  Manas  River  near  Shelby,  Mont.,  for  J  906. 


Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

2.00 

2.S0 

2.10 

305 

2.20 

366 

2.30 

430 

2.40 

500 

2.50 

570 

2.60 

650 

2.70 

730 

Qa«e 
teignt. 


Dis- 


beigi 


'      Gage 
charge.   '  height. 


Feet. 

Sec.-ft. 

Feet. 

2.80 

820 

3.60 

2.90 

920 

3.70 

3.00 

1,020     , 

3.80 

3.10 

1,130  ; 

3.90 

3.20 

1,250   ;; 

4.00 

3.30 

1,370    il 

4.10 

3.40 

1,500    i 

4.20 

3.50 

1,640 

4.30 

1,930 
2,080 
2,240 
2,400 
2, 570 
2,740 
2,920 


Feet. 
4.40 

4.50 

4.m 

4.70 
4.  HO 
4.90 
5.00 


Dis- 
charge^. 

Sec. -ft. 
3,100 
3,290 
3,480 
3.r.80 
3,8M0 
4,090 
4,300 


NoTK.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  Is  based  on  six  discharge 
measurements  made  during  1906  and  in  well  defined  l)etweeii  gage  heights  2.0  feet  find  5.0  foot. 


Monthly  discharge  of  Marias  River  near  Shelby,  Mont.,  for  1906. 

[Drainage  area,  2,610  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January  (1-22) 
March  (27-31). 

April 

May 

June 


365 
1,020 

920 
2,740 
4.090 


Minimum. 

Mean. 

250 

278 

570 

796 

.305 

634 

820 

1.4r)0 

1,640 

2.820 

The  period . 


Run-olT. 

Total  in 
»U're-f(»et. 

Sec. 

-ft.  per 

l)e 

pth  in 

sq. 

mile. 
0.  106 

in 

ches. 

12,100 

0.00 

7.890 

. :«).') 

.Ofi 

37. 7a) 

.  243 

.27 

89,  HOG 

.  .mO 

.M 

H«,000 

l.OS 

1.  20 

315,000 

XoTE.— No  estimate  for  ice  period,  January  23  to  March  26.    Values  for  1006  un'  prol.al.lv  good, 
althou^i  many  of  the  gage  heights  are  only  approximate. 
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SUBPACE  WATER  SUPPLY  IN  1906. 


CUTBANK  GREEK  AT  CUTBANK,  MONT. 

The  gaging  station  was  established  August  4,  1905.  It  is  located 
in  the  gorge  just  below  the  steel-trestle  bridge  of  the  Great  Northern 
Railway,  three-fourths  mile  west  of  Cutbank.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper  No, 
172,  page  50. 

Discharge  measiiremerUs  of  (Juthanh  Creek  at  Cutbank,  Mont.y  in  1905-6. 


Date. 


1905. 

August  31 

September  27. 
October  19... 
November  19. 

1906. 

Aprils 

May3 

May24 

June  10 

July  13 

August  28 

September  20 
October  26. . . 


Hydrographer. 


W.  B.  Freeman 

H.  M.  Morse 

Freeman  and  Morse. 
W.  B.  Freeman 


EdsoDl  and  Freeman 

W.  B.  Freeman , 

do 

Freeman  and  Ilartman . . 

W.  S.  Uartman 

do 

do 

Follansbee  and  Richards . 


Width. 

Area  of 
section. 

Gaee 
height. 

Feet. 

Sq.ft. 

Feet. 

31 

18 

2.81 

26 

12 

2.77 

48 

44 

3.30 

42 

22 

3.11 

50 

35 

3.28 

50 

35 

3.21 

51 

66 

3.44 

95 

95 

3.6«'. 

G2 

54 

3.37 

67 
26 

3.44 
3.07 

45 

45 

31 

3.09 

Dis- 
charge. 


Sec.-ft. 


22 
12 
58 
47 


a86 

86 

212 

.3S2 

161 

194 

57 

63 


o  levi  running. 
Note.— These  measurements  were  made  at  different  sections. 


Daihj  gage  height j  iafeet,  of  Cutbank  Creek  at  Cutbank,  Mont.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2fi. 
27. 
2S. 
29. 
30. 
31. 


Jan. 


3.5 

3.4 

3.55 

3.4 

3.4 

3.45 

3.4 

3.6 

3.7 

3.45 

3.15 

3.45 

3.3 

3.3 

3.5 

3.5 
3.7 
3.  45 
3.15 
3.15 

3.25 
3.4 
3.35 
3.  So 
3.85 

3.8 

3.8 

3.8 

3.8 

3.85 

3.9 


Feb. 


3.9 
4.0 
4.0 
4.0 

4.1 

4.1 

3.9 

3.95 

4.15 

4.1 

4.1 

3.95 

3.9 

4.0 

3.85 

3.75 

3.8 

3.85 

4.0 

3.9 

3.9 
3.8 

3.85 

3.8 

3.6 

3.0 

.3.65 

3.5 


Mar. 


3.6 
3.7 
3.5 
3.7 
3,7 

3.55 
3.75 
3.65 
3.55 
3.45 

3.4 
3.1 
3.5 
3.9 
3.65 

3.5 

3.5 

3.55 

3.45 

3.6 

3.5 
3.6 
3.2 
3.45 
3. 65 

3.85 

.3.8 

3.85 

3.fi5 

3.55 

3.5 


Apr. 


May.    June. 


I 


4 

.35 


3.3 
3.3 
3.3 


3.0 
3.0 
3.0 
3.0 
3.1 

3.1     ; 

3.1  I 

3.2  , 
3.35 
3.4 


3.45 

3.25 

3.3 

3.2 

3.55 

3.2 

3.45 

3.3 

3.35 

3.35 

3.35 

3.3 

3.4 

3.3 

3.35 

3.3 

3.3 

3.2 

3.2 

3.3 

3.1 

3.3 

3.1 

3.4 

3.05 

3,5 

3.0 

3.5 

3.0 

3.5 

4,0 
3.5 
3.8 
3.8 
3.95 

4.05 

3.9 

3.8 

3.7 

3.7 

3.7 

3,8 

3.9 

3.95 

3.85 


3.6 

3.7 

3.5 

3.7 

3.4 

3.r>5 

3.4 

3.6 

3.4 

3.6 

3.4 

3.5 

3.4 

3.5 

3.4 

3.6 

3.5 

3.55 

3.55 

3.5 

3.f)5 

3.5 

3.8 

3,5 

3.75 

3.6 

4.0 

3.6 

4.3 

3.55 

4.25 

July. 


?.6 
3.5 
3.5 
3.5 
3.4 

3.4 

3.4 

3.45 

3.4 

3.4 

3.4 

3.4 

3.35 

3.4 

3.35 


Aug. 


3. 
3. 
3. 
3. 
3. 


3 
3 
3 
3 
25 


3.2 
3.2 
3.2 
3.2 
3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 


3. 
3. 
3. 
3. 
3. 


3.0 

3.05 

3.2 

3.3 

3.45 

3.6 
3.5 
3.4 
3.4 
3.3 
3.3 


Sept. 

Oct. 

3.3 

3.0 

3.3 

3.0 

3.25 

3.0 

3.2 

3.0 

3.2 

3.0 

3.2 

3.0 

3.2 

3.0 

3.1 

3.0 

3.1 

3.0 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.0 

3.1 

3.0 

3.1 

3.0 

3,1 

3.0 

3,1 

3,0 

3.1 

3.0 

3.3 

3.0 

3.5 

3.0 

3.4 

3,0 

3.4 

3.3 

Nov. 


3.3 
3.3 
3.3 
3.3 
3.2 

3.2 
3.2 
3.2 
3.1 
3.2 

3.3 
3.2 
3.3 
3.4 
3.5 

3.6 

3.8 

3.1 

3.25 

3.75 

3.5 

3.8 

3.75 

3.6 

3.5 

3.6 
3.5 
3.5 
3.4 
3.3 


Dec. 


3.2 

3.2 

3.55 

3.55 

3.55 

3.45 
3.25 
3.4 


3.8 


4.0 


3.8 


Note. — Ice  conditions  January  1-March  31 :  gage  heights  worp  to  water  surface  in  hole  in  ire.  River 
frozen  entirely  across  December  9-31;  gage  heights  were  to  water  surface.  The  following  comparative 
readings  were  made: 


MARIAS   BIVER   DBAIITAOE   BASIN. 
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Comparative  ice  and  water  readings,  in  feet,  at  Cutbank^  Mont. 


Dau^. 


!    Water   |   Top  of  I  ™<^^J 
surface.  I      ice.      ;  "«JJ "' 


I>eeinber  13, 
D«'ceml>er20. 
Discern  l>er  27. 


3.8 
4.0 

as 


4.1 
4.2 
4.2 


Above  and  below  the  gage  the  thiolcness  of  ice  was  1.0-1.4  feet. 

Ralimj  table  for  Cuthanh  Creek  at  Cuthaiik,  Mont. 
JANUARY  1-DECEMBER  31, 1905 .a 


Gage 
height. 

Dis- 
charge. 

Sec.-ft.   1 
o 
7 

11 

JA] 

Gage 
height. 

Dis- 
cliarge. 

Gage 
height. 

Feet. 
3.10 
3.20 
3.30 

DECEME 

Dia-           Gage 
charge.       height. 

Did- 
charge. 

Feet. 
2.50 
2.60 
2.70 

Feet. 
2.80 
2.90 
3.00 

^UARY  1 

Sec.-ft. 
33 

1906,  TO 

Sec. -ft.          Feet. 
46    i'        3.40 
63             3.S0 
82             3.  GO 

il 

Sec.-ft. 
103 
127 
155 

(ER  31,  1906.A 

520             4.20 
630             4.30 
750 

880 

1 

3.00 
3.10 
a20 
3.30 

1 

45 

tS2 

87 

125 

3.40 
3.50 
3.ti0 
3.70 

180 
250 
330 
420 

aso 

3.90 
4.00 
4.10 

1,020 
1,170 

1 
/ 

0.6 
.7 
.6 


a  Thia  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  discharge  measurements 
made  during  1905  and  is  not  well  defined. 

f>  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  7  discharge  measurements 
made  during  1906  and  is  well  defined  between  gage  heights  3.0  feet  and  3.7  feet. 

Monthly  discharge  of  Ciitbank  Creek  at  Chitbank,  Mont. y  for  190S-6. 


.Kiigust  (4-31) 

September 

October 

November 


The  period. 


April 

liay 

June 

July 

August 

September. 
f)ctober... 
November. 
December. 


The  period. 


Month. 


1905. 


1906. 


Disctiarge  in  second-feet. 
Maximum.   Minimum.       Mean. 


82 

20 

155 

73 


290 
1,170 
815 
250 
330 
125 
250 
520 


17 
IH 
17 
5 


45 
87 
250 
62 
45 
45 
45 
62 


45.2 
14.5 
74.0 
45.9 


115 
283 
436 

142 
84.4 
65.9 
74.8 
216 
a200 


Total  in 
acre-feet. 


2,510 

863 

4,550 

2,7.« 


10,700 


6,840 

17,400 

^.900 

8,730 

5,190 

3.920 

4.(K)0 

12.900 

12.;«0 


97.800 


o  Estimated. 

Note.— Values  are  rated  as  follows:  August  and  September,  1905,  and  December,  1906.  approximate; 
October,  1905,  fair;  November,  1906,  and  April,  190(3,  good;  May  to  November,  1906,  excellent. 
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SURFACE   WATER   SUPPLY   IN   1906. 


TETON   RIVER   NEAR   BELLEVIEW,  MONT. 

This  station  was  established  November  26,  1904,  and  was  discon- 
tinued December  31, 1906.  It  is  located  in  sec.  35,  T.  25  N.,  R.  35  W., 
Montana -prime  meridian,  about  16  miles  above  Chouteau,  Mont.  The 
nearest  post-office  is  Belleview,  Mont.  The  conditions  at  this  station 
are  described  in  Water-Supply  Paper  No.  172,  page  52,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

May  8,  1906,  the  gage  was  moved  IJ  miles  up  stream  to  Mr.  Bjom- 
stad's  new  ranch.  There  is  no  connection  between  the  old  and  new 
gages.  The  bench  mark  of  the  present  gage  is  a  spike  below  a  blaze 
in  a  14-inch  cottonwood  tree  100  feet  back  of  gage;  elevation,  9.70 
feet  above  gage  datum. 

Discharge  vieasurenients  of  Teton  River  near  BelUview,  Mont.^  in  1906. 


Date. 

Ifydrographer. 

Width. 

Area  of 
section. 

Gage 
height. 

Dis- 
chaige. 

April  12 

May  9 

G .  Edson 

Feet. 
38 
35 
45 

Sq.ft. 
27 
32 

Feet. 

0.02 
02.00 

Sec. 'ft. 
25.2 

do 

43.1 

JnnA  ^ 

Edson  and  Richards 

58  '       a3.51 

17.0 

a  New  gage  at  different  section. 
Daily  gage  height j  infect ^  of  Teton  River  near  Belleview,  Moni.^for  2900. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

_     _ 

Oct. 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 

Nov. 

"*3.'i  " 
3.1 
3.1 
3.05 

3.05 

3.1 

3.1 

3.1 

3.1 

3.1 

"3.' is" 

3.15 
3.25 

3.4 

3.3 

3.3 

3.25 

3.3 

3.25 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.2 

3.15 

Dec. 

1 

a8 

.8 
.8 
.8 
.8 

3.4 

3.5 

3.65 

40 

4.1 

405 

3.9 

3.9 

3.95 

3.95 

"46  " 
40 
3.85 

3.9 

3.6 

3.5 

3.45 

3.4 

3.45 

3.5 

3.5 

3.5 

3.46 

3.6 

3.65 

3.6 

3.6 

3.55 

1 
1 

3.5 
3.45 
3.5 
3.4 

3.15 

2 

3.15 

3 

3.25 

4 

1 

3.25 

5 

3.2 

6 ' 

.8 

3.35 

3.3 

3.35 

3.3 

3.3 

3.2 
3.3 
3.3 

""3.2'" 

3.2 

3.26 

3.2 

3.25 

3.25 

3.25 

3.2 

3.15 

3.1 

3.1 

3.1 
3.1 
3.1 
3.1 
3,1 
3.1 

3.25 

7 ' 

.8 
.85 

3.25 

8 

3.1 

9.:::: < i 

2.9 

3.2 

""3."2"' 
3.15 
3.15 
3.15 

3.15 

3.1 

3.1 

"*3.'i"" 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 
3.05 

3.05 
3.05 
3.05 
3.05 

3.05 
3.05 
3.05 
3.05 
3.05 

3.05 

3.0 

3.05 

3.05 

3.05 

3.1 

3.1 

3.1 

3.1 

3.15 

3.15 

3.1 

10 

2.9 

3.0 
3.1 

3.1 

11 

a  15  

3.1 

12 

.26   

3.1 

13 

.1      3. 1 

3.1 

14 

15 

16 

17 

.15   

.35  , 

.1      

3.1 
3.2 

3.2 
3.1 

3.1 

3.1 
3.1 

18 

< 

3.05 

19 

2.5 
2.5 

ai 

3.1 

3.0 

20 

3.0 

1 
21 ' 

1 

3.0 

22 ' 

3.1 
3.1 
3.2 
3.25 

3.4 

3.3 

3.3 

3.45 

3.4 

3.35 

23 

24 

3.1 

25 

.7 

.7 

3.1 

26 

3.1 

27 ! 

28 1 

.7 
.8 

3.1 
3.1 

29 

.8 

3.1 

30 

31 

.8 

3.0 

NoT£.— Beginning  May  9,  the  gage  heights  refer  to  the  new  gage,  1^  miles  farther  up  the  river. 


MARIAS  RIVER  DRAINAGE   BASIN. 
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TETON   RITER   NEAR   CHOUTEAU,  MONT. 

This  station  was  established  November  30,  1904,  and  was  discon- 
tinued July  31,  1906.  It  is  located  at  the  highway  bridge  on  the  road 
from  Chouteau  to  Augusta,  Mont.,  and  is  about  1  i  miles  from  the  town 
of  Chouteau.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  172,  page  53,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Teton  Rirer  near  Chouteau ^  Mont.,  in  1906. 


Date. 


Iljrdrogiapher. 


April  13 Morso  and  Rdson 

May  9 O.  Edson 

J  line  23 Edson  and  Richanlfl . 


-1*1* 

Area  of 

Oa«e 
height. 

Dis- 

iin. 

Motion. 

charge. 

'ft. 

Sq.ft. 

Feet. 

Sec. -ft. 

13 

5.2 

l.lTy 

7.2 

12 

4.7 

1.70 

4.6 

12 

G.1 

1.71 

7.8 

Daily  gage  heujht,  in  f eft,  of  Teton  River  near  ChmUeau,  Mont.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 
1.86 

Apr.    ' 

May. 
1.70 

June. 

Jnly. 

1 

2 

f 

1.70 

3:::::.:... ;::::::::::::::::::::;::::::::  ::::::::'^^ 

1.09 

4 

1.86 

5 

6 -- -- 

1 

1 

1.70 

7 

1.85 

1.7    1 

9 

1.70 

1..S0 

1.60 

10 

11 

1 

1.85 

1.67    . 

'i.'7i",! 

.....w. 

"i.'97  ,! 

(. 

12 

13 -   ' 

1.75    . 

14 

1.84 

15 

16 - ' 

1.6.')  , 

1.65  •. 

1.62 

17 

1.85  ; 

1.90 
1.90 

2."  40" 

18 

1.85 

•  •>>•■ 

1.92  1. 

19. 
20. 

21. 
22. 
23. 


1.90 


l.fiO 


1.50 


1.70 


1.85 


1.88 


1.85  I. 


1.00 
\.Y\ 


24 

[ 

1.55 

1.55    . 

25 

1.85 

. 

26 

1               1 

27 

1 

1.77  ' 

28 

1.60  , 

1.60    . 

29 

1 

1.87 

30 

, 

31 

1 

1 

1 

Note.— Ice  conditions  January  15  to  March  29. 

Monthly  discluurge  of  Teton  River  near  Chouteau,  Mont.,  for  J 906. 


Month. 


April 

Mav 

Juiv  (1-ao). 


Discharge  In  socond-fpot. 

Minimum.        Moan. 


Maximum. 

7 

6 

30 

0 


1 


3.9 

4.1 

15.7 

2.8 


Total  in 
acn'-fc<'t. 


232 
252 
684 
111 


The  period. 


1.220 


NoTE.—No  estimate  for  Ice  period.    The  above  results  are  approximatp  only,  owing  to  lack  of  data. 
Discharge  obtained  directly  from  rating  curve;  missing  days  interpolated. 
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SURFACE   WATEB   SUPPLY   IN   1906. 


MILiK  RIVER  DHAINAGK  BASIN. 

DESCRIPTION    OF   BASIN. 

Milk  River  rises  in  the  undulating  foothills  of  the  Rocky  Mountains 
in  northwestern  Montana,  near  the  boundary  line  between  the  United 
States  and  Canada.  Its  headwaters  flow  northeastward  into  Canada 
and  for  about  100  miles  its  course  is  eastward,  parallel  with  the  inter- 
national boundary;  it  then  turns  to  the  southeast,  passes  across  the 
northern  part  of  Montana,  and  empties  into  the  Missouri. 


SOUTH   FORK   OF   MILK   RIVER   NEAR   BROWNING,    MONT. 

This  station  was  established  April  28,  1905.  It  is  located  at  Croff's 
ranch,  35  miles  northeast  of  Browning,  Mont.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  55. 

Discharge  vieaxuremenU  of  South  Fork  of  Milk  River  near  Brovm-ing^  MotU.,  in  1906, 


Date. 


May  13 

September  Ifi . 
Octol)or  24. . . 


Ilydrographer. 


W.  B.  Freeman 

Uichards  and  Hart  man. . 
Follansbee  and  Rlchiinis 


idth. 

Area  of 
section. 

Sq.ft. 
40 
19 

27 

Gaffe 
height. 

Feet. 
3.32 
3.27 
3.48 

Dis- 
charge. 

42 
29 
33 

Sec. -ft. 
13.  .5 
11.2 
24.7 

Note.— These  measurements  were  made  at  different  sections. 


Daily  gage  height,  infect,  of  South  Fork  of  Milk  River  near  Brouniiig,  Mont.,  for  1906. 


Day. 

Mar. 

Apr. 

May. 

aso 
aso 
aso 
a  55 
ass 

ass 
aso 
aso 
a  45 
a  40 

ass 
a  35 
a32 
aso 
a30 

a52 
ass 
aso 
a  47 
aso 

ass 

a  67 
a  62 
a  92 

4.25 

4.50 
4.40 
4.25 
5.20 
4.90 
5.30 

June. 

July. 

Aug. 

aoo 
aoo 
aoo 
a  10 
a  15 

a  15 
a  15 
a  15 
a  10 
a  10 

aos 
a  02 
aoo 
aoo 
aoo 

2.95 
2.95 
2.90 
2.90 
2.90 

aoo 
a32 
a65 
a68 
a65 

ass 
aso 
a38 
a  35 
a3o 
a  25 

Sept. 

a25 
a25 
a25 
a25 
a20 

a  18 
a  15 
a  15 
a  15 
a  10 

a  10 
a  15 
a2o 
a  22 
a  25 

a  25 
a  26 
a20 
a20 
a  18 

a  15 
a  15 
a  15 
a  15 
a  12 

a  10 
a  12 
a  15 
a  15 
a  15 

Oct. 

a  15 
a  15 
a  15 
a  15 
a  25 

a25 
a25 
a25 
a25 
a  25 

a25 
a25 
a25 
a25 
a25 

a  25 
aso 
ass 
ass 
ass 

ass 
ass 
a42 
a  52 
a45 

a  45 
aso 
a  48 
a42 
a4o 
ass 

L 

,    Nov. 

1 

1 

3.60 
3.25 
3.30 
3.25 
3.55 

4.15 
4.10 
4.00 
3.87 
3.65 

3.62 
3.60 
3.57 
3.55 
3.55 

3.55 
a  57 
3.(50 
3.60 
3.60 

3.60 
3.50 
3.50 
3.(J0 
3.(K) 

3.60 
3.55 
a  55 
3.50 

aso 



5.42 

4.87 
4.47 
4.27 
4.17 

4.10 
4.02 
a95 

ago 

a  85 

a  77 
a  75 
a  75 
a  75 
a  70 

a  65 
a62 
aeo 
a55 
a  55 

a  55 
a82 

4.35 
4.17 
4.05 

ago 
a  72 
a  67 
a62 
aoo 

ass 
a52 
aso 
a45 
a  40 

a40 
a40 
a4o 
a32 
a  25 

a  20 
a20 
a22 
a  40 
a  38 

a  35 
aso 
a  30 
a  30 
a  20 

a20 
a  15 
a  15 
a  10 
a  10 

a  10 
a  10 
a  10 
a  05 
a  05 
a  02 

a  as 

2 

a32 

3 

a38 

4 

aso 

5 

aa5 

G 

a  18 

7 

a3o 

8 

a40 

9 

a42 

10 

aso 

11 

a4s 

12 

a55 

13 

aso 

14 

3.62 

15 1 

a65 

16 

17 

3.25 
3.25 
3.25 
3.25 
3.25 

3.25 
3.25 
3.  25 
3.25 
3.25 

3.30 
3.52 
3.75 
.3.90 
3.87 
3.85 

a4o 
ass 

18 

a  65 

19 

ae2 

20 

a58 

21 

a55 

22 

3.52 

23 

a48 

24 

25 

" 

a45 
a40 

20 

a4o 

27 

a42 

28 

a42 

29 

a4D 

30 

3  40 

31 

Note.— Ice  conditions  March  16-24,  also  April  3-5. 


MILK  BIVEB  DBAI27AOB  BA8IK. 
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Rating  table  for  Smith  Fork  of  Milk  Hirer  near  Brovmivg^  Mont.,  for  J  906. 


Gage 
heic^t. 

Dlfl- 
chaxge. 

Oage 
height. 

Di»* 
charge. 

(5«gp. 
height. 

chaiigp. 

hel^. 

Di»- 
ehaige. 

Feet. 

Sec.-ft. 

1     Feet. 

Sfc.'ft. 

Feet. 

Sec.'ft. 

Fret. 

Sfc.-ft. 

2.90 

1.5 

3.60 

37 

4.30 

14() 

5.00 

301 

3.00 

2.5 

3.70 

48 

4.40 

im 

5.10 

325 

3.10 

5 

3.80 

61 

4.50 

187 

5.20 

S.'W 

3.20 

8 

3.90 

76 

4.60 

209 

5.30 

375 

3.30 

13 

4.00 

92 

4.70 

;         231 

5.40 

401 

3.40 

19 

4.10 

109 

1        4.80 

254 

5.50 

427 

3.50 

27 

4.20 

127 

4.90 

277 

Note.— The  above  table  ia  applieahle  only  for  open-channel  eonditinns.    1 1  is  ha^ed  on  tliree  disphnrgi* 
TiH'asurenients  made  during  IWn  and  on  the  form  of  the  19<>5  curve.    It  in  not  well  derme<l. 

Monthly  discharge  of  South  Fork  of  Milk  River  near  Browning,  Mont.,  for  19()C>. 


Month. 


Discharge  in  second-feet. 


Man-h  (16-.31) 

April 

May 

June 

July 

\iijfH9t 

>eptembcr 

October 

November 


Maximum.  Minimum. 


The  period. 


76 

118 

427 

406 

32 

46 

10 

29 

42 


10 
10 
13 

:« 

3 
1 
5 
6 
7 


Mean. 


25. 
40. 
76. 
90. 
12. 
10. 
7. 
14. 


23.6 


Total  in 
lUTe-feet. 


816 

2.:«o 

4,680 
.'•»,400 
775 
(^'>8 
AM 
S79 
1,400 

17,41)0 


Note. — Values  are  rated  as  follows:  Marrh,  approximate;  April,  Augii8t,  an'l  September,  good;  May 
and  June,  fair;  July,  Octot>er,  and  Noveml)er,  excellent. 


MILK   RIVER   AT   HAVRE,    MONT. 

This  station  was  established  May  15,  1898.  It  is  located  at  the 
highway  bridge  at  Havre,  Mont.  Gage  heights  are  furnished  by  the 
United  States  Weather  Bureau.  The  conditions  at  this  station  and 
the  bench  marks  *  are  described  in  Water  Supply  Paper  No.  172,  page 
57,  where  are  given  also  references  to  pub}ications  that  contain  data 
for  previous  years. 

Discharge  meagurernents  of  Milk  River  at  Havre,  Mont.,  in  1906. 


Date. 


Ilydrographer. 


Width. 


I 


Aprilll '  W.  B.  Freeman 

April  20. Freeman  and  Morse 

Miiv  2. W.  B.  Freeman 

M  tv  27. do. 

.Mav  .irj do. 

Mjv3i). do 

May  31 do 

Jane  9 Freeman  and  Hartman . . 

June  9 do 

June  14 j  Freeman  and  Morse 

Ji]Iv  IS :...!  W.  S.  llartman 

Aucii«t  26 1 do 

^  )etober  2S I  Follansbee  and  Richa  rds . 


Feet. 

HO 

.W 

47 

HT) 

l.W 

l.W 

160 

165 

16.') 

15.'i 

4K 


Area  of 

Gage 
height. 

Feet. 

Difl- 

section. 

charg*'. 

Sq.ft. 

Sec.-ft. 

79 

4.07 

115 

5M 

3.77 

fW 

42 

3.:w 

42 

87 

4.18 

134 

302 

5.  (K) 

414 

:M)0 

.'5.62 

<r.i 

406 

6.4.3 

1,1.30 

m.) 

8.40 

2.  two 

%i 

8.«) 

3,120 

;>S2 

.').(>.-) 

1,0.30 

64 

3.3(» 

(m 

«The  bench  mark  is  25.26  feet  alK)ve  datum  of  gage. 
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SUBFACE   WATER   SUPPLY   IN  1906. 


Daily  gage  height,  infect,  of  MUh  River  at  Havre,  Mo7U.,for  1906. 


Day. 

Feb. 

Mar. 

1... 

3.7 

2... 

3.7 

3 

3.7 

4 

3.7 

5 

3.6 

6 ' 

3.4 

7 1 

3.2 

8 

3.2 

9 - 

3.1 

10... 

3.0 

11.. 

12 

13 

14 ' 

15 1 

16 

17 

2.4 

18 

2.4 

19 

2.4 

20 

2.4 

21 

2.4 

22 

2.4 

23 

2.4 

24 

2.4 

25 

2..') 

26 

3.7 

27 

3.7 

28 

29 

30 

31 

3.0 
4.0 
4.0 
4.1 
4.2 
4.4 


ApT. 


4.2 
3.9 
3.8 
4.0 
4.3 

4.3 
4.0 
4.0 
4.0 
4.0 

4.1 
4.1 
4.3 
4.4 
4.3 


3 
2 
9.5 

8 


3.0         3 


3.7 

3.7 
3.65 
3.5 
3.4 
4 


3. 
3. 
3. 
3. 


3.4 


May. 

June. 

3.4 

5.7 

3.4 

5.5 

3.15 

5.4 

3.5 

5.4 

3.4 

5.5 

3.4 
8.4 
3.4 
3.3 
3.3 

3.3 

3.3 

3.3 

3.45 

3.3 

3.5 
3.6 
3.5 
3.4 
3.4 

3.95 

3.5 

3.4 

3.5 

4.0 

4.1 

4.2 

4.4 

4.6 

5.65 

6.55 


5.3 

5.6 

9.45 

8.7 

7.2 

7.75 
7.1 
6  6 

5.8 
5.4 

5.1 
4.9 
4.8 
4.9 
4.6 


4.9 

4.7 

4.8 

4.95 

4.8 


July.       Aug. 


4.6 
4.5 
4.5 
4.3 
4.0 

4.0 
3.9 
3.8 
3.7 
3.6 

3.6 
3.6 
3.5 
3.4 
3.4 

3.3 
3.3 
3.3 
3.3 
3.1 

3.1 
3.0 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 
2.7 
2.7 
2.7 


2.7 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.7 
2.8 
2.7 
2.6 

2.6 
2.5 
2.5 
2.5 
2.5 
2.5 


2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 


Note.— Ice  conditions  January  1  to  March  26;  also  November  12  to  December  31. 
Rating  table  for  Milk  River  at  Havre,  MorU.,far  1906. 


Sept. 

Oct. 

Nov. 

2.5 

2.3 

2.2 

2.5 

2.3 

2,2 

2.5 

2.3 

2.2 

2.5 

2.3 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.2 

2.4 

2.3 

2.25 

2.4 

2.3 

2.3 

2.4 

2.3 

2.6 

2.4 

2.3 

2.6 

2.4 

2.3 

2.8 

2.4 

2.3 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

9  a 

2.2 

9  9 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

Gage 
height. 


Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.ia) 
4.30 


Dis- 
charge. 


Sec.-ft. 

21 

26 

32 

38 

46 

55 

65 

77 

90 

104 

120 

138 

159 


Gage 

height. 

t 
p 

Dis- 
charge. ; 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.^t. 

Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.40 

183 

5.70 

712 

7.00 

1,540 

4.50 

210 

5.80 

766 

7.20 

1,600 

4.60 

2,'«) 

5.00 

822 

7.40 

1,840 

•1.  /O 

271 

6.00 

880 

7.60 

2,000 

4.80 

3a->   1 

6.10 

940    1 

7.80 

2,165 

4.90 

342 

6.20 

1,000 

8.00 

2,340 

5.00 

3<«I 

6.30 

1,065 

8.20 

2,520 

5.10 

422 

6.40 

1,130 

8.40 

2,700 

5.20 

466 

6.50 

1,195 

8.60 

2,S80 

5.30 

512 

6.60 

1,260 

8.80 

3,060 

5.40 

560 

6.70 

1,330 

9.00 

3,240 

5.50 

610 

6.80 

1,400 

9.20 

3.440 

5.60 

660 

6.90 

1 

1,470 

1 

9.40 

3,640 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1906  and  is  well  defined.    After  June  9  the  above  table  was  applied  indirectly. 
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Monthly  dUcharge  of  Milh  River  at  Havre ^  Mont,  ^  for  1906. 
[DnUnage  arm,  7,300  square  mlln.] 


Month. 


March  (27-31) 

April 

May 

June 

July 

August 

September 

October 

November  (1-15) «, 

The  period.. 


DischarKe  in  seeond<feet. 

Run-off. 

_ 

— 

Total  In 

Maximum. 

Minimum. 
104 

Mean. 
130 

acro-feet. 

8flc.-ft.  per 
sq.  mile. 

,       0.018 

Depth  in 
ioebea. 

183 

1.290 

.0.003 

183 

32 

94.6 

5.630 

1          .013 

.01 

1,230 

24 

110 

7.320 

.016 

.02 

3.oeo 

420 

035 

55.600 

.128 

.14 

300 

0 

101 

6,210 

.014 

.02 

14 

3 

5.2 

320 

.00071 

.0008 

4 

2 

2.8 

167 

.00038 

.0004 

2 

1 

1.5 

^   W 

.0002 

.0002 

1 

1 

1.0 

•   30 

.0001 

.0001 

76.700 


«  No  flow  after  November  16. 

Note. — Values  are  rated  as  follows:  March  and  April,  excellent;  May,  good;  June,  fair;  July  to  Sep- 
tember, approximate.    No  flow  remainder  of  year. 

MILK   RIVER   AT   MALTA ,   MONT. 

This  station  was  established  July  31 ,  1902.  It  is  located  at  the 
highway  bridge  on  the  main  road  one-half  mile  east  of  the  railroad 
station  at  Malta,  Mont.  The  gage  was  read  during  1906  by  M.  W. 
Walcott.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  172,  page  59,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Milk  River  at  Malta,  Mont.,  in  1906. 


Date. 


Hydrograpber. 


April  17 W.  B.  Freeman , 

Juno  2 Freeman  and  llartman. 

June  3 do 

June  5 do 

June  11 1  W.  8.  Hartman , 

J  une  11 do 

June  13 do 

June  13 1  Morse  and  Hartman 

June  14 do 

June  14 W.8.  Hartman 

Juno  16 do 

June  16 do 

July  11 , do 

July  26 l.^...do. 

October  30... 


Width. 


Fret. 


'  Area  of 
section. 


Gase 
leiKnt. 


Dis- 
height.  f  charge. 


FoUansbeo  and  Richards. 


152 
152 
1*25 
188 
188 
185 
175 
175 
175 
l(i3 
157 
90 


80 


q.fi. 

Feet. 

0.80 

6()1 

6.49 

722 

6.82 

',m 

4.  .53 

2.570 

17.  G5 

2.540 

17.  .56 

2,  .380 

16.66 

2.  MX) 

16.21 

2.100 

14.82 

l,9(i0 

14.  ai 

l.HK) 

9.28 

936 

7.90 

164 

2..'i3 

40 

1.41 

95 

1.68 

Ser.-ft. 
10 
3.190 
3.260 
1,780 
10.600 
9,720 
9,740 
9.000 
8,100 
7,980 
4,920 
3.970 

416 

78 

118 


Daily  gage  height,  in  feet,  of  Milh  River  at  Malta,  Mont.,  for  1906. 


Pay. 


Jan. 


1  

a2  ' 

2 

.2 

3 

.2 

4 

.2 

5 

.2  1 

6 

.2 

1....... 

.2 

8 

.2 

9 

.2 

10 

.2, 

Feb. 


0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 


Mar. 

Apr. 

May. 

0.2 

0.2 

0.6 

1       .2 

.2 

.2 

.2 

.7 

.2 

.2 

.6 

.2 

.2 

.6 

.2 

.2 

.6 

.2 

.2 

.6 

.2 

.2 

.6 

.2 

1.0 

.6 

1        .2 

.6 

.6| 

June.    July. 


4.7 

6.2 

6.95 

4.7 

4.0 

4.0 

4.0 

17.5 

18.33 

17.92 


.5.0 
4.4 
3.9 
3.5 
3.3 

3.1 
3.0 
2.9 
2.7 
2.6 


Aug.  '  Sept.  !   Oct, 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2  , 
1.1  i 

1.1 ; 

1.1 
1.0  . 


1.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


Nov.  I   Doc. 


1.1 

1.4 

1.1 

1.4 
1.4 

1.4 
i.4 

1.1 

1.0 

1.4 

1.4           1.4 

1.0 


1.4 
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Daily  gage  height^  infect,  of  Mill  River  at  Malta^  Mont.,  for  1906 — Continued. 


Day. 

Jan. 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 

.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 

■I 

.2 

Feb. 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

•    .2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 

Mar. 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 
.2 

Apr. 

1.1 
1.2 
1.2 
1.2 
1.2 

1.1 

1.0 

1.0 

.9 

.8 

.8 
.8 
.8 

:? 

.7 
.6 
.6 
.6 
.7 

Hay. 

0.5 
.5 
.6 
.6 
.6 

.6 
.5 
.5 
.5 
.5 

.6 
.5 
.5 
.8 
1.5 

3.0 
3.0 
2.6 
2.6 
3.8 
4.0 

June. 

July. 

2.5 
2.4 
2.0 
2.2 
1.9 

1.8 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.4 
1.3 
1.2 

1.2 
1.2 
1.2 
1.2 
1      1.2 
1.2 

Aug. 

Sept. 

1.1 
1.1 
1.1 
1.2 
1.2 

2.6 
2.3 
2.0 
1.5 
1.4 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

Oct. 

Nov. 

Dec. 

11            

16.7 

17.5 

17.33 

15.0 

12.3 

8.66 

5.9 

5.0 

4.55 

4.1 

3.8 

3.65 

3.65 

3.85 

4.15 

4.6 
4.4 

8.9 

7.75 

6.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
.9 
.9 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12 

13                   .  . 

"i.o" 

1.1 

1.4    

14 

15 

1.5    

"■  t 

16 

17 

1.1 

1.5    

18 

19 

...... 

1.5    

20 

21 

1 

22 

1.2 

1.4    

23 

24 

"'i.'o' 
"'i.o' 

1.4    

25 

1 

26 

1.4! 

27 

1 

28 

29 

i.i 

1.7 
1.5 

1.4 
1.4 

30 

31 

Note.— River  frozen  over  January  1  to  April  8,  approximately,  November  29  to  December  31. 
Rating  table  for  Milk  River  at  Mdlta^  Mont.,  for  1906. 


Gage 
height. 

Dl8- 

chai^t^. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft.   ! 

Gage 
height. 

Feet. 

Dis- 
charge. 



Sec.^t. 

Gaee 
height. 

Feet. 

Dis-     I 
charge. 

Feet. 

Sec.-ft. 

0.70 

1 

1.60 

107 

2.50 

412 

3.40 

.80 

6 

1.70 

129 

2.60 

463 

3.50 

1,003 

.90 

12 

1.80 

153 

2.70 

517 

3.60 

1,067 

1.00 

19 

1.90 

ISO 

2.80 

573 

3.70 

1,132 

1.10 

28 

2.00 

210 

2.90 

631 

3.80 

1,108 

1.20 

39 

2.10 

243    1 

3.00 

601 

3.90 

1,2M 

1.30 

53 

2.20 

280    1 

3.10 

751 

4.00 

1,330 

1.40 

69 

2.30 

320    ' 

3.20 

813 

4.20 

1,464 

1.50 

87 

2.40 

364 

3.30 

875 

4.40 

1,598 

Note.— The  above  table  is  applicable  only  for  opcn-i'haimel  conditions.  It  is  baaed  on  diwharge 
measurements  made  during  1904-6  and  is  well  defined.  Above  gage  height  4  feet  the  rating  curve  is  a 
tangent,  the  difference  being  67  per  tenth. 

Monthly  discharge  of  Milk  River  at  Malta,  Mont.,  for  1906. 
[Drainage  area,  14,000  square  miloH.] 


Month. 


.Vpril 

May 

June 

July 

August 

September. 
October... 
November . 


Discharge  in  second-feet. 


Maximum. 


30 

1,330 

10,  «X) 

2,00f) 

39 

412 

120 

87 


The  period 


Minimum. 


0 
0 
1,100 
39 
12 
19 
19 
69 


Mean. 


10.0 

159 
4,1.50 

399 
22.8 
63.4 
31.6 


73. 5 


Total  in 
acre-feet. 


9,780 
247,000 
24,500 
1,400 
3,770 
1,940 
4,370 


293,000 


Run-off. 


^rw'   |l>epthin 
^'ll^'       »"<*he.s. 


0.00071 
.Oil 
.296 
.028 
.0016 
.0045 
.0023 
,0a'j2 


0.001 
.01 
..33 
.03 
.002 

.oa5 

.003 
.006 


Note.—  No  flow  January  1  to  Aj)ril  8.    Values  arc  rated  as  follows:  May  to  July,  good,   April  and 
August  to  November,  approximate,  owing  to  frequent  errors  in  gage  readings. 
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WEST   FORK   OF   MILK   RIVER    AT   CHINOOK,  MONT. 

This  station  was  established  March  6,  1906.  It  is  located  at  the 
highway  bridge  three-fourths  mile  east  of  Chinook. 

The  channel  is  comparatively  straight  for  75  yards  above  and  50 
yards  below  the  station.  Both  banks  are  high  and  overflow  only  at 
the  highest  stages,  when  the  surrounding  country  is  flooded.  There 
is  considerable  brush  on  the  banks.  The  bed  is  composed  of  mud  and 
may  shift  somewhat.     The  current  is  sluggish. 

Discharge  measurements  are  made  from  the  highway  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  at  the 
west  end  of  the  bridge. 

The  gage,  which  is  read  twice  each  day  by  Miss  Cassie  M.  Prosser,  is 
of  the  standard  chain  type.  It  is  attached  to  the  upstream  side  of 
the  bridge;  length  of  chain,  20.33  feet.  The  bench  mark  is  the  head 
of  a  bolt  holding  the  plate  girder  to  the  bedplate  at  the  southeast 
comer  of  the  railroad  bridge  100  feet  above  the  highway  bridge; 
elevation,  18.55  feet  above  the  gage  datum. 

Discharge  measurements  of  West  Fork  of  Milk  River  at  Chinook j  Mont.j  in  1906. 


Date. 


Hydrographer. 


Morse  and  Freeman . 
do 


April  18. 
April  25. 

May  28 ,  W.  B.  Freeman. 

May  28 do 

Mav  29 1 do 

May  29 do 


Width. 


Feet. 


Mar  30. 
May  31. 
May  31. 
Jane  1. 
June  2- 
Jone  2. 


.do... 


Freeman  and  Hartman. 

do 

W.  B.  Freeman 

Freeman  and  Hartman . 

do 

June  5 do 

June  12 Freeman  and  Morse. 

June  16 

June  2.5 

JuJv23 


W,  B.  Freeman 

Freeman  and  Hartman. 
W.  S.  Hartman 


A  u^is t  11 Morse  and  Hartman , 


41 
42 
50 
50 
60 
75 
78 
90 
(W 
62 
38 
70 
37 
(W 
21 


Area  of 
section. 


8q.  ft. 


Gage  Dis- 

heignt.  ,   charge. 


223 
241 
333 
346 
433 
816 
835 
WW» 
583 
518 
171 
664 
191 
605 
27 


Feet. 

3.02 

2.90 

6.50 

6.95 

9.07 

9.32 

10.70 

16. 17 

16.42 

ia58 

12.66  I 

11.79 

6.30 

13.92 

5.57 

13.26 

2.30 

2.73 


Sec. -ft. 

a  13 

a  I. 

212 

242 

413 

420 

619 

1.490 

1.470 

1,800 

1.010 

948 

148 

1.030 

179 

901 

7. 


o  Estimated. 


Daily  gage  height,  in  feet,  of  West  Fork  of  Milk  River  at  Chinook.  Mont.,  for  1906. 


Day. 


I. 
2. 
3. 
4. 


Apr. 


May. 


June. 


July. 


6 

8 

9 

3.7 
3.55 

3.6 

3.3 

3.2 

3.15 

2.05 

10 

11 

12 

13 

14 

15 

2. 
2. 
2. 
2. 
2. 


2.9 

2.95 

2.95 

2.^ 

2.9 

2.9 

2.9 

2.95 

2.9 

2.9 


16.5 
13.5 

8.55  ! 

6.45 

5.3 

7.97 
11.0 
16.3 
^6.75 
16.9 

16.8 
13.5 
10.65 

7.8 

6.3 


4.8 

4.45 

4.4 

4.25 

4.0 


3.8 
3.65  i 
3.65  ' 
3.55  I 
3.45 


2. 
2. 


9 
75 

2.85 

2.9 

2.65 


'.ag. 

Sept. 
2.85 

Oct. 

Nov, 

Dec. 

2.5 

3.1 

3.4 

2.5 

2.95 

3.1 

.3.4 

2.5 

2.85 

3.2 

3.4 

2.55 

2.85 

3.15 

3.3 

2.6 

2.85 

3.1 

3.45 

2.6 

2.S5 

3.1 

3.4 

2.55 

2.8.5 

3.1 

3.4 

2,65 

2.85 

.3.1 

3.45 

2.65 

2.9 

.3.25 

3.5 

2.65 

2.9 

3.3 

3.5 

2.65 

2.95 

.3.  .3 

3.5 

3.2 

2.65 

2.95 

3.3 

3.5 

2.65 

2.85 

3.3 

3.5 

2.65 

2.9 

3.4 

3.5 

2.75 

3.1 

3.5 

3.5 

3.2 
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Daily  gage  height  ^  in  feet,  of  West  Fork  of  MUk  River  at  Chinook,  Mont.,  for  1906 — Con. 


Day- 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25. 

26. 

27 

28 

29 

30 

31 


June. 


5.5 

5.0 

4.6 

4.25 

4.0 

3.9 
3.75 

12.26 
8.56 

12.86 

10.9 
8.15 
7.4 
6.05 
5.2 


July 


2.4 
2.4 
2.4 
2.4 
2.4 

2.35 

2.3 

2.3 

2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.3 
2.5 


Aug. 


2.75 
2. 85 
2.85 
2.85 
2.85 

2.85 
2.95 
2.95 
2.95 
2.85 

2.85 

2.85 

2.9 

2.9 

2.85 

2.85 


Sept        Oct. 


2.9 
2.9 
2.85 
2.9 

ai 

3.1 

3.1 

3.05 

3.15 

3.1 

3.1 
3.2 
3.2 
3.1 
3.1 


a6 

3.5 
3.4 
3.4 
3.5 

3.6 
3.6 
3.5 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 
3.4    > 


Nov. 

Dec. 

3.5 

3.5 

3.4 

3.2 

.^4 

3.4 

3.4 

3.4 

3.2 

3.4 

3.5 

3.5 

3.5 

3.5 

3.5 

a2 

3.5 

3.5 

, .... 

........ 

Note.— No  flow  January  1  to  April  8;  practically  none«fter  August  8. 
Daily  discharge,  in  second-feet,  of  West  Fork  of  Milk  River  at  Chinook,  Mont.,  for  1906, 


Day. 

Apr. 

May. 

1 

2 

2 

2 

3 

2 

4 

2 

5 

2 

6 

2 

7 

5 

8 

5 

9 

48 
40 
43 
26 
20 
17 
5 
2 

2 

10 

2 

11 

2 

12 

2 

13 

5 

14 

2 

15 

2 

10 

2 

July, 


103 
82 
80 
72 
58 
48 
42 
42 
36 
34 
10 
13 
15 
17 
10 
8 


Aug. 

Day. 

Apr. 

3 

17 

2 

3 

18 

9 

2  1 

19 

14 

2  1 

20 

14 

2I 

21 

9 

1  ! 

1  22 

9 

1 

23 

9 

1 
0 

1 

24 

25 

26 

j  27 

28 

1  2a) 

9 
2 
2 
2 
2 
2 

'  30 

31 

2 


May.      June. 


July. 


2 
2 

-I 

9 

9 

9 

9 

9 

12 

9 

181 

430 

690 

1,580 


I 
142 
116  J 

90  j 

74 

68 

60' 
792  , 
364 
875 
618 
327 
270 
182 
128 


8 

8 
8 
8 

^ 

6 
6 
6 
5 
5 
5 
4 
4 
4 
3 


Aug. 


Note.  -Practically  no  flow  January  1  to  April  9  and  after  August  9. 

Monthly  discharge  of  West  Fork  of  Milk  River  at  Chinook,  Mont.,  for  1906. 


Month. 


Discharge  in  socond-feet. 


Maximum.   Minimum 


Mean. 


ToUlin 
acre-feet. 


April  (9-30). 

May 

June 

July 

.\ugust  (1-8) 


Note.— From  January  1  to  April  8  and  from  August  9  to  December  31  there  was  practically  no  flow. 
Values  arc  rated  as  follows:  .\pril  and  August,  approximate;  May  to  July,  fair. 


NORTH    FORK   OF   MILK    RIVER    NEAR   CHINOOK,  MONT. 

This  station  was  established  April  22,  1905.  It  is  located  at  Sne- 
decor's  ranch,  about  4i  miles  north  of  Chinook,  Mont.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  61.  A  standard  chain  gage  was  erected 
July  20,  1906,  on  the  site  of  the  old  inclined  board  gage.  It  reads 
the  same  as  the  old  gage. 
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Discharge  mtfuurenievls  of  North  Fork  Milk  River  near  Chinook^  Mont.y  in  1906, 


Date. 


Hydrograpber. 


April? '  W.  B.  Freeman 

April  18 Fxeeman  and  Mors 

April  25 do 

May7a W.  B.  Fpeeman 

May  19« do 

May  26 , do 

May  29 | do 

May  30 ] do 

May  30 ' do 

May  31 do 

June  1 Freeman  and  Ilartmbii . 

June  2 do 

Junes W.  S.  Hartman 

June  13 1  W.  B.  Freeman 

June  25 Freeman  and  Hartman . 


July  1« 

August  11 

September  21 
October  29. . . 


W.  S.  Hartman. 

Morse  and  Hartman 

W.  S.  Hartman 

FoUiuiabee  and  Richards . 


k'idth. 

Arpa  of 

Gage 
height. 

Dis- 

section. 

charge. 

Feet. 

S'j.ft. 

Feet. 

Sec.'ft. 

S5 

74 

1.89 

116 

51 

48 

L42 

66 

56 

33 

1.17 

31.3 

28 

27 

LOO 

19l6 

28 

24 

.90 

117 

50 

74 

1.91 

116 

54 

99 

Z38 

211 

74 

465 

7.66 

1,960 

75 

506 

8.16 

2,360 

71 

400 

&80 

1,270 

66 

306 

&20 

882 

58 

183 

3.44 

460 

86 

687 

9.66 

2.400 

78 

529 

a55 

2.260 

58 

86 

1.89 

176 

a38 

<i35 

L16 

41.1 

a36 

a  14 

.49 

11.6 

133 

•  20 

.56 

22.8 

aZA 

a32 

.80 

1           36l8 

a  Wading  section. 


DaUy  gage  height,  in/eety  North  Fork  of  Milk  River  near  Chinook^  Mont.,  for  1906. 


Day. 


Jan.  I  Feb. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20- 

21. 
22. 
23. 
24. 
25. 

2b. 
27. 
28. 
29. 
30. 
31. 


aro 

1.00 

.10 

1.10 

.90 

LIO 

.90 

1.10 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 

LIO 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 
.90 


LIO 
LIO 
LIO 
LOO 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 


1 
Mar.  ; 

i 

Apr. 
L57 

May. 

LOO 

1 
L07 

LOO 

L47 

L07 

LOO 

L42 

L07 

LOO 

L37 

L07 

.90 

L42 

L07 

.80 

L62 

L0f7 

.80 

L92 

L02 

.80 

L72 

L02 

.80 

L67 

.97 

.80 

L77 

.97 

.80 

LS2 

.92 

.80 

L84 

.87 

.80 

L74 

.82 

.80 

L62 

.82 

.80 

L52 

.82 

.80 

L47 

.83 

.80 

L47 

.82 

.80 

L47 

.77 

.80 

L37 

.92 

.80 

L37 

.90 

.80 

L32 

L35 

.80 

L30 

L25 

.80 

L27 

L20 

.80 

L22 

L60 

.80 

L17 

LOO 

.90 

L17 

L90 

.90 

L12 

L75 

.90 

L12 

2.05 

LIO 

LL2 

2.82 

L30 

L12 

7.47 

L40 

7.40 

June. 


July. 


&15 
a60 

ao7 

2.60 
2.22 

2.02 
&15 
12.60 
&65 
&45 

a22 
6l65 
8.32 
429 
3.16 

4  75 
2.34 
2.11 
L96 
2.04 

L76 
L66 
2L01 
2.01 
2.04 

2.44 
2.29 
2L19 
2.40 
2.16 


L86 
L76 
L70 
L62 
L62 

L39 
L38 
L34 
L30 
L25 

L20 
L16 
LIO 
L05 
L03 

.98 
.88 
.85 
.84 
.81 

.76 
.74 
.72 
.60 
.68 

.66 
.65 
.65 
.64 
.63 
.62 


Aug. 

1 
Sept. 

aeo 

a  70 

.60 

.70 

.60 

.60 

.60 

.66 

.60 

.64 

.60 

.62 

.60 

.60 

.60 

.60 

.60 

.60 

.58 

.60 

.51 

.50 

.49 

.50 

.48 

.60 

.46 

.68 

.45 

.80 

.45 

.60 

.46 

.60 

.45 

.59 

.45 

.66 

.45 

.54 

.45 

.50 

.45 

.60 

.60 

.50 

.56 

.55 

.55 

.55 

.60 

.60 

.60 

.60 

.62 

.60 

.70 

.60 

.70 

.60 

.70 

')ct. 

Nov. 

Dec. 

a  65 

ano 

LIO 

.65 

.80 

LIO 

.65 

.80 

L20 

.66 

.80 

L20 

.65 

.80 

.66 

.80 

.64 

.80 

.62 

.85 

.56 

.85 

.48 

.90 

.40 

.90 

.68 

.90 

.70 

.90 

.70 

.90 

.70 

.92 

.70 

.95 

.70 

.95 

.75 

.96 

.75 

.96 

.80 

.95 

.80 

.95 

.80 

.96 

.80 

.95 

.80 

.95 

.80 

.95 

.80 

.95 

.80 

.95 

.80 

.95 

.80 

.95 

.80 

.95 

.80 

Note.— Ice  conditions  January  1  to  March  16.  From  November  18  to  December  31  the  river  was  frozen 
to  the  bottom  at  the  gage,  but  at  the  farther  side  there  was  considerable  flow:  thickness  of  ice,  0.6  foot 
to  1  foot. 
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Rating  table$for  North  Fork  Milk  I^irer  near  Chinook,  Monl, 

MARCH  27,  1906,  TO  JUNE  13.  1906.a 


Qagp 
height. 


Ffft. 
0.80 
.90 
1.00 
1.10 
1.20 


Dis- 
charge. 


30 
40 


1.50 


60 
70 
SO 
90 
00 


nee. -41. 

Feet. 

U 

2.10 

15 

2.20 

20 

2.30 

26 

2.40 

34 

2.50 

43 

2.60 

53 

2.70 

64 

2.  SO 

76 

2.90 

80 

3.00 

103  ' 

3.10 

118 

3.20 

135 

3.30 

Sec.'ft.  * 
154 
175 
196 
217 
239 
261 
2.S3 
305 
328 
351 
374 
397 
120 


Gagp 
hei^t. 


Dis- 
charge. 


Feet. 

Sec.-ft. 

3.40 

443 

3.50 

467 

3.60 

491 

3.70 

515 

3.80 

530 

3.90 

563 

4.00 

588 

4.20 

638 

4.40 

6H9 

4.60 

741 

4.80 

794 

5.00 

848 

5.20 

904 

Gage 
height. 


Feet. 
5.40 


5. 

5. 
6. 


.60 
80 

.00 
6.20 
6.40 
6.60 
6.80 
7.00 
8.00 


Sec-fl. 
961 
1,020 
1,084 
1,153 
1.226 
1,303 
1.384 
1,467 
1,551 
1,985 


JUNE  14.  19::6,  TO  NOVEMBER  14,  1906.'* 


0.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1  31 

1.40 

10 
15 
21 
27 
35 
43 
52 
62 
73 
85 
98 


1.60 
1.60 
1.70 
1.80 
l.PO 
2.00 
2.10 
2.20 
2,30 
2.40 
2.50 


112 
127 
141 
163 
183 
204 
225 
246 
267 
288 
309 


2.60 
2.70 
2.  SO 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


330 

3.70 

576 

3.J2 

3.80 

599 

37  f 

3.90 

622 

396 

4.00 

645 

418 

4.20 

693 

410 

4.10 

711 

462 

4.60 

790 

484 

4.80 

S40 

507 

530 

553 

1 

1 

oThifi  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  thirteen  discharge  meas- 
uroment<>  made  during  the  flrst  part  of  1906,  and  is  well  defined  between  gage  heights  0.9  foot  and  5  feet. 
Above  5  feet  gage  height  the  table  is  rather  uncertain,  as  the  high-watermeaaureroentsan?  not  very 
consistent. 

^  This  table  is  ap))licable  only  for  open-channel  condition.^  It  is  based  on  four  discharge  measuits 
inents  made  during  the  latter  part  of  1906  and  the  form  of  the  cur\'e  before  high  water.  It  is  not  very 
well  defined. 

Monthly  discharge  of  North  Fork  of  Milk  Rirer  near  Chinook,  Monl.,  for  1906. 

[Drainage  area,  1.420  Rquarc  milps.] 


Discharge,  in  second-feet. 


Month. 


March  (2S-31) 

April 

May 

June 

Juiy 

August 

September 

Octol^er 

November 


Maximum. 


53 

121 

1,750 

4,600 

175 

27 

35 

X'i 

43 


Minimum. 


15 
28 
10 
137 
22 
12 
15 
10 


The  period. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Soc.-ft.  per 
,    sq.  miie. 


.34.2 
61.6 

IM 

709 
63.5 
18.0 
20.0 
28.2 
.39.3 


Depth  in 
inches. 


271 

0.024 

0.003 

3,670 

.043 

.(» 

P,530 

.109 

.13 

42,200 

.499 

..% 

3,900 

.045 

.05 

1,110 

.013 

.01 

1,190 

.014 

.02 

1,730 

.020 

.02 

2,340 

.028 

.03 

65,900 


Note.— Values  arc  rated  as  follows:  March  and  Juiy,  good;  April  to  June,  excellent;  August  to 
November,  fair. 


BEAVER  CREEK  NEAR  ASHFIELD,  MONT. 

This  station  was  established  July  5,  1903,  at  bridge  No.  455  of  the 
Great  Northern  Railway,  one-half  mile  west  of  Ashfield,  Mont.  It 
was  abandoned  Decem])er  31,  1903,  because  the  results  were  affected 
by  backwater  from  a  dam  erected  a  mile  below  about  a  month  after 
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the  establishment  of  the  station.  A  new  station  was  established  at 
a  point  2}  miles  farther  upstream  and  beyond  the  influence  of  the 
dam.  It  is  near  the  ranch  house  of  R.  U.  Thomas,  about  18  miles 
from  Malta  and  3  miles  south  of  Ashfield,  Mont.,  the  nearest  post- 
office.  This  station  was  discontinued  August  30,  1906.  The  condi- 
tions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  63,  where  are  giv^n  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  (^Beaver  Creek  near  Ashfield,  Mont.,  in  190(i. 


Date. 


Hydrognphcr. 


Jane  4. 
July  14. 


Frpenuin  and  Hartman. 
W.  B.  Freeman 


Width. 

Area  of 
section. 

Sq.ft, 
422 
a  13 

Gage 
height. 

Feet. 
70 
•  17 

FtJd. 
S.SO 

ao5 

Dia- 
chaige. 

8ec.-ft. 
19.2 


•  Wading  spction. 
Daily  gage  heights  and  discharge  of  Beaver  Creek  near  Ashfield,  Mont.^Jnr  1906. 


Day 


May. 


Oafle 
leight. 


heig] 


Feet. 


Dis- 
chaige. 


1. 
2. 
3. 
A. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Sec.-ft. 


June. 


July. 


May. 


June. 


July. 


Oasp     Dla-  '  Qage  '   Dis- 
heignt.  charge,  height,  charge. 


Day. 


Gage     Di»-     Gage     Din-  I  Gage     Dis- 
height.  charge,  height,  cbarge.height.  charge. 


! 


Feet. 

9.0 
10.3 
10.4 

8.85 

7.3 

5.1 

7.9 

(-) 

(») 

(») 

(«) 
12.3 
11.9 
11.05 

8.6 

6.8 


""«g- 

Feet. 
11.9 

1,230 

10.8 

1,290 

7.3 

660 

5.0 

365 

3.9 

202 

3.0 

450 

2.5 

5,000 

1.7 

6,650 

1.1 

6,100 

.8 

5,500 

1.2 

5,000 

.9 

3,700 

.5 

2,120 

.1 

500 

.0 

315 

-.1 

Sec.-ft. 

3,700 

1,670 

365 

195 

139 

98 

78 

50 

34 

25 

as 

28 
20 
16 
12 
10 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Feet.  Sec.-ft.    Feet.  Sec.-ft.    Feet.  Sec.-ft. 


1.0 
6.4 
9.2 
10.6 
10.8 
9.K 
9.6 


30 

280 

785 

1,3S0 

1.500 

1,010 

935 


6.2 
5.4 
4.4 
3.75 
2.9 
2.3 
2.5 
2.5 
2.1 
1.6 
1.5 
1.9 
5.1 
12.0 


270 

220 

164 

132 

95 

70 

78 

78 

63 

47 

44 

55 

202 

4.000 


-0.1 

-  .2  I 

-  .2  ' 

-  .2 

-  .4 

-  .4 

-  .5 

-  .5 

-  .6 

-  .6 

-  .6 

—    .  4 


10 
8 
8 
8 
4 
4 
2 
2 
1 
1 
1 
0 


•  Gage  not  read  on  account  of  high  water.    Discharge  estimated  from  high-water  marks. 
Note. — Practically  no  flow  January  1  to  May  25  and  July  29  to  December  31. 

Monthly  discharge  of  Bearer  CYeek  near  Ashfeld,  Mont.,  for  ]906. 


Month. 


May  25-31. 

June 

July  1-27. 


The  period. 


Discharge  in  second-feet. 


Maximum.,  Minimum. 


1,500 
6,650 
3,700 


30 

44! 
1  I 


Mean. 


846 

1,510 

242 


Total  in 
acre-feet. 


11.700 
80.800 
13,000 


114,500 


NoTS.— Values  are  approximate. 


BEAVER   CREEK   OVERFLOW   NEAR   BOWDOIN,  MONT. 

This  station  was  established  June  29,  1903,  and  was  discontinued 
August  30,  1906.     It  is  located  on  an  overflow  channel  of  Beaver 
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Creek,  about  4  miles  southeast  of  the  Great  Northern  Railway  sec- 
tion house  at  Bowdoin,  Mont.,  and  is  best  reached  by  team  from 
Malta,  Mont.,  14  miles  distant.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page 
65,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

The  following  discliarge  measurement  was  made  June  4,  1906: 

Width,  108  feet;  areabf  section,  376  square  feet;  gage  height,  8.08  feet;  discharge 
476  second-feet. 

Daily  gage  heights  and  discharge  of  Beaver  Creek  overflow  near  Bowdoin^  *M<mt.jfor  190(>, 


Ml 

DIs- 
charxf- 

June. 

July. 

Day. 

May. 

June. 

July. 

Day. 

Gace 
height 

Oace     Dis- 
height,  charge. 

Feet.  Sec.-ft. 
K55        710 

QBge     Dis- 
heignt.  charge. 

Feet.  Sec.-ft. 

Ql2      l.lfiO 

Gage     Dls-     Gam  '  Di»- 
height.  chaT^ga.height.  charge. 

Feet.  Sec.-ft.    Feet,  Sec.-ft. 
6. 5    ,       128 

Gag<e      Dla- 
heif^t.  chargp. 

1 

Feet.  Sec.-ft. 

.    .   . 

17 

Feet.  Sec.-ft. 

2 

&7          800        &1         480 
&65         7(V>         &6         140 
8.2          520        5.9          76 

7.2  224         5.3          37 

6.3  108         4.8           16 

18.... 
19.... 
20 



.«•...•  ....... 

6.1            90 

3 

5.4            43    

4 

5.1 
4.9 

27    

6 

21 

20  ' 

6 

22 

41 6            10    

7 

8 

9 

10 

11 

12 

13 

— ..-. 

1 

7.9 

10.0 

10.8 

10.0 

9.4 

9.05 

A8 

&0 

7.6 

6.7 

400 

(°) 

(«) 

(«) 

1,320 

1.000 

860 

4.3            5 

41  ,          ^ 
3.9            3 

as ,        2 

a7  i          1 
3L7             1 

23. . . . 
24.... 
25.... 
26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

"a  65      lis' 

7.95         420 
8.65         765 
a8          860 
8.7           800 
8.25         545 
8.25         545 

4.7  13    

4.8  15    

4.5              8    

4.4              8    

4.3    ,         5    

6.2           100    

a85         flOO    

14 

440 
310 
150 

1 

lai 

(«) 

15 

16 ' 

1 

1 

a  Discharge  probably  in  excess  of  2,000  second-feet. 
Note.— Practically  no  flow  January  1  to  May  25  and  July  13  to  December  31. 

Monthly  discharge  of  Beaver  Creek  overflow  near  Bowdoin^  MoTU.ffor  1906. 


Month. 


May  25-31 

Juno  1-7,  11-29. 
July  1-12 


The  period. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

145 
5 

1 

Mean. 

acre-feet. 

860 
1.320 
1,160 

583 
345 
160 

8.090 

17,800 

3.810 

i9,700 

1 

Note. — On  June  8-10  and  June  30  the  flow  was  proi>ab]y  in  excess  of  2,000  second-feet  (not  izK>luded 
above).  Values  are  wholly  dependent  on  the  constancy  of  the  conditions  of  fiow.boing either  good  or 
approximate  accordingly. 

ROCK    CREEK    NEAR    HINSDALE,    MONT. 

This  station  was  established  March  28,  1906.  It  is  located  just 
below  the  diversion  dam  for  Rock  Creek  canal,  and  7  miles  north  of 
Hinsdale. 

The  channel  is  straight  for  a  considerable  distance  above  and 
below  the  station.  The  banks  are  high  and  overflow  only  at  very 
high  stages.  They  are  covered  with  scattering  brush.  EKiring  the 
latter  part  of  the  year  flow  ceases  and  the  water  is  ponded  at  the 
station. 
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Discharge  measurements  are  made  by  means  of  a  cable  and  car 
located  200  yards  below  the  gage.  Low-water  measurements  must 
be  made  by  wading. 

The  gage,  which  is  read  daily  by  F.  E.  Ilalbert,  is  of  the  standard 
type  extending  from  posts  set  in  the  left  bank;  length  of  chain, 
19.47  feet.  The  bench  mark  is  a  spike  8  inches  above  the  ground, 
in  the  west  side  of  a  10-inch  cottonwood  tree  70  feet  east  of  the 
gage;  elevation,  12.63  feet  above  the  gage  datum. 

July  21,  1906,  the  discharge  was  estimated  at  0.5  second-foot  at  a 
gage  height  of  1.38  feet. 

Daily  gage  height,  in  feet,  of  Hock  (Veek  near  Ilinsdaie,  Mont.,  for  lUOG. 


Bay. 


Apr.      May. 


Juno.      July. 


Day. 


Apr. 


May.      June,  i  July. 


1     .- 

4 

5 

6 


S. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
IC. 


1.3 

1.2 

4.75 

2.3 

1.3 

1.2 

3.5 

2.3 

1.3 

1.3 

2.6 

2.3 

1.3 

1.4 

2.3 

2.2 

1.3 

1.5 

1.8 

2.1 

1.4 

1.5 

1.4 

1.9 

1.65 

1.5 

U.O 

1.8 

1.4 

1.5 

1H.4  - 

1.8 

1.3 

1.0 

(«) 

1.7 

1.3 

1.0 

7.2 

1.4 

1.3 

1.0 

(0) 

1.4 

1.3 

1.0 

(«) 

1.1 

1.3  ^ 

1.0 

11.3 

1.1 

1.2 

1.0 

9.3 

1.0 

1.2 

1.0 

7.3 

1.1 

1.2 

1.0 

6.4 

1  2 

17 

1.2 

18 

1.2 

19 

1. 2 

20 

1.2 

21 

1.2 

22 

1.2 

23 

1.2 

24 

1    1.2 

25 

1.2 

26 

1. 2 

27 

1. 2 

28 

1.2 

29 

1.2 

30 

1.2 

31 

1.0 

1.1 
1.1 

1.2 
1.2 
1.2 


5u8  I 
4.9  I 
3.9  , 
2.5  I 


1.2 
1.3 
1.3 
1.3 


1. 
1. 
7, 
10 
4. 


2 
2 
75 

2 
8 


3.4 


4. 

9. 


6.3    I 


1. 
1. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


aNo  record  nn  account  of  high  water. 
Note.— Practically  no  flow  after  J  uly  20. 

PRIVATE    CANALS    IN    MILK    RIVER    VALLEY. 


DSBORIPTIOir  OP  OAITALS. 


During  1906  a  number  of  stations  were  maintained  on  private 
canals  in  Milk  River  Valley,  mainly  for  the  purpose  of  ascertaining 
the  extent  of  the  private  water  rights.  With  one  exception — the 
Rock  Creek  canal  near  Hinsdale,  in  Valley  County — these  canals  are 
located  in  Chouteau  County  and  are  used  for  the  irrigation  of  lands  in 
the  vicinity  of  Harlem  and  Chinook. 

The  canals  are  all  built  on  small  grades  and  in  soil  which  is  easily 
eroded.  In  many  of  them  deposition  of  silt  has  taken  place,  and  in 
nearly  all  there  is  a  growth  of  weeds  and  moss.  At  low  stages  the 
water  is  uniformly  sluggish.  In  order  to  divert  water  into  the  later- 
als, checks  are  erected  in  the  main  channels,  and  these  checks  often 
produce  backwater  affects  for  long  distances  above.  They  were  put 
up  under  a  great  variety  of  conditions,  and  as  a  result  many  different 
velocities  are  found  to  exist  at  the  same  gage  height  during  the  sea- 
son; in  order  to  establish  the  correct  relation  between  gage  height 
and  discharge  it  has  been  found  necessary  in  several  instances  to 
make  several  rating  curves  for  the  same  canal  station.    During 
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SURFACE    WATER   SUPPLY    IN   1906. 


June,  1906,  occurred  one  of  the  greatest  floods  on  Milk  River  that 
had  been  known.  This  injured  several  of  the  canal  systems  so 
severely  that  irrigation  was  not  practiced  to  any  great  extent  for  the 
remainder  of  the  season. 

PAKADTBK  YALLET  OAHAL  HSAS  OHZHOOK,  KOVT. 

The  station  was  established  in  June,  1903.  It  is  reached  by  driv- 
ing along  the  south  river  road  from  Chinook,  Mont.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  67,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  measurements  of  Paradise  Valley  cwmI  near  Ckinoohy  MorU.j  in  1906. 


Date. 


Aprill3 

MkyS 

May  23 

June  27 

July  19 

July  25 

August  25. . . 
September  6. 


Hydrographer. 


i  Width. 


W.  B.  Freeman 

do 

do 

Freeman  and  Hartman. 

Uartman  and  Morse 

W.  8.  Hartman 

....do 

....do 


Feet. 


15 
9 
17 
25 
30 
20 


Area  of 
section. 


Sq.ft. 
6.0 
3.4 
12.0 
19.2 
25.3 
13.4 


Oage 
leiKnt. 


heig] 


Feet. 
0.94 
.67 
1.19 
1.60 
1.79 
1.45 


charge. 


Sec.-ft. 
3.05 
1.30 
5.4 
9.7S 
14.3 
7.48 
.0 
.0 


Daily  gage  height,  in  feet,  of  Paradise  Valley  canal  near  Chinook,  Mont.,  for  1906. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 

Apr. 

May. 

June. 

1 

O.SO 
.80 

1.88 
2.00 
2.00 
2.00 

2 

3 

.HO 
.70 

4 

5 ' 

.65 
.65 

2.00 

6 

1.8f) 

0.60 
.6.S 
1.30 
1.55 
1.45 
1.55 
1.05 
1.30 
1.30 


July.     Aug. 


1.15 
1.25 
1.25 
1.21 
1.18 
1.30 


.65 

120 

.65       1.40 

1.10 

.65    

1.02 

.65  ; 

1.80 

.60    1     1.61 

.60 

1.58 

.60 

;     1.50 

1.00 

1     1.33 

.80 

1.5.5 

.« 

1.62 

24 
20 
15 
10 
00 
1.00 
.91 
.89 
.83 
.80 
.71 
.66 
.62 
.50 
.40 


Day. 

Apr. 

17 

1.20 

18 

1.10 

19 

.90 

20 

.80 

21 

.70 

22 

.70 

23 

.80 

24 

1.10 

25 

.80 

26 

.80 

5? ::::: 

.80 

28 

.70 

29 

.80 

30 

.80 

31 

NoTB.  -  No  flow  from  June  9  to  25  nor  after  August  15. 

Monthly  discharge  of  Paradise  Valley  canal  near  Chinook,  Mont.,  for  1906. 


Aug. 


• 

Month. 

Dlsehfl 
Maximum. 

irge  in  second-feet. 

Total  in 

Minimum. 

Mean. 

acre-feet. 

Anril  (8-30^ 

9.1 
18.0 
19.4 
13.8 

5.4 

0.9 

3.7 

169 

Mav        

.4  I               4.0 

246 

June           

.0 

3.0 

.0 

56 
7.7 
2.7 

333 

July           

474 

Aiunist  (1-15) 

80 

The  season . . . 

. 

1,900 

1 

Note.— Values  are  approximate  owing  to  great  and  irregular  fluctuation  of  daily  stages. 


MILK   BtVER  DRAINAGE   BASIN. 
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COOK  CAVAL  nAB  CHZHOOK,  HOST. 

The  station  was  established  April  10,  1905.  It  is  located  at  a 
small  wooden  highway  bridge  on  the  road  running  parallel  to  the 
Great  Northern  Railway  about  3  miles  east  of  Chin(K)k.  The  gage 
was  read  during  1906  by  Herbert  RejTiolds.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  70. 

Discharge  meaturemenU  of  Cook  cotmI  Jiear  Chinook,  Mont.,  in  1906. 


Date. 

1 

llydrographe 

r. 

1 

\ 
1 

1 

'  '*"^"'  !  section. 

(Jage 
height. 

J 

eh 
St 

* 

ug. 

2.7 
2.7 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
J.1 
L2 
2.9 

arge. 

April  6 

April  19 

April  23 

Mayo 

..    W 

...1  w 

!!i  Fr 

1 

..  w 

'T""" 

.  B.  Freemar 
eeman  and  3^ 

.do 

.  n.  Fraeroar 

-do 

.do 

eemanand  1 

.do 

irse  Hnd  Har 
.  S.  Hartinar 

.do 

.do 

.do 

.do 

1 

lorse. 

1 

Feet.          r,q.ft.           Feet. 
14            2J.0            2.97 
H            24.1  '          2.73 
14             17.0            2.21 

19.7 
IS.  9 

6.(10 
.00 

May  23 

May  28 

June  5 

iartmi 

tman. 
1 

AH 

<  J 

26.9 
3t.6 
39.  S 

2.80 
3.58 
3.79 
2.H5 
a  15 
3.23 
2.86 
2.91 
2.25 
2.12 

16.6 
35.1 
43.9 

June  26 

14  .          25.9  1 
H  !          32.6  1 

19.4 

July  19 

2.'».7 

July  24 

Aiisii^t  11... 
August  25... 
.Septembers, 
^r^ptemher  21 

1 

33.0 

25.  S  1 
»).5  ! 

2.).  7  1 

) 

24.3 
H.38 
9.  IH 
a  40 

«2.5 

1 

^nook 

.\pr.    ] 

1.7 

62.7 

2.7 

2.3 

t 

Daily  go 

1 
Day.          .A.pr. 

I 

2 

3!^!^!!!!!!!  '.WW. 

4 ,. --- 

}ge  height,  i 

May.  June. 

1.6      a7 
1.6      3.2 
1.6       2.95 
1.6      2.8 

1.6     as 

1.56    a7 

1.55   as 

1.45      (o) 

1.45  1 

1.4      

1.4     ao 

n  feel 

July. 

2.9 
2.8 
2.8 
2.4 
2.3 
2.3 

a3 
a3 
a3 
a2 
ao 

2.9 
2.6 
2.6 

a4 
as 

Aug. 

ao 

ai 

ao 

ao 

ai 

a2 

ai 

ao  : 

ao 

2.9 
2.9  • 

2.7  , 

2.8  i 
2.8  . 
2.6 
2.7  1 

1 

>  K.MtiniMted. 

'ook  canal  iiear  ( 'i 

Sept.          Day. 

2.6      17 

2.3      18 

2.1  19 

2.2  20 

2.1      21 

2. 1      22 

2.1      23 

2.1      24 

2.1      25 

2.0      2») 

2.0      27 

2.0      28 

2.0      29 

2.0      30 

2.0      31 

2.1 

1 

,  Mo7U.,for  1906. 

May.  June.  July. .  A 

1 

1.25     2.6        a  3       : 

1.2     2.4       a2     : 
1.2     2.3      ai     : 

1.1        2.3          X\        \ 

Sept. 

2.1 

.2.1 

2.1 

2.2 

5 

2.2     1.7       2.3         .^0       1 

2.2 

6 

7 •... 

8 

9 

10 

11 

2.97 

"\.'%" 

1.6 

1.7 

&a3 
ao 

al.6 
1.7 
1.7 

1 

2.2   62.8 
2. 1     2. 75 
«  1. 8     2. 6 
1.7     2.8 
1.6     a  3 
1. 6     a  35 

a3 
as 
as 
ao 

2.9 

2.x 

ao  ,   : 

'   ao     \ 

:   ai     \ 

.as     \ 

ai     \ 

a  2     \ 

ao     \ 

ao     : 

ai     : 

.    ai     \ 

2.2 
2.2 
2.4 
2.6 
2.3 
2.3 

12 

13 

14 

15 

16 

1.4 

1.4 

1.3 

1.25 

1.25 

a85 

a4 

a25 

2.9 
2,6 

1. 6     a  35  '  a  3 

1.6    as      2.^5 

1.6     ao       2.8 
4.1      

2.0 
2.1 
2.2 

a  Head 

-gate( 

'loaed. 

6Ile«i< 

l-gllt* 

\  oper 

. 

XoTE.— From  June  8  to  21  the  water  in  the  canal  was  not  umd  for  irrigiition,  Imt  was  allowed  to  nin 
into  Milk  Kiver  at  the  crosfdng. 

Monthly  discharge  of  Cook  canal  near  Chinook,  Mont.,  for  1906. 


Month. 


April  4-30  (27  days) 

May 

June  (16  days) 

July 

August 

September 


The  season. 


Discharge 

in  second-feet. 

Total  in 

Maximum. 

Minimum. 
0.0 

Mean. 

5.9  i 

acre-feet. 

27.5 

316 

57.0 

.0 

9.5 

584 

44.0 

16.5 

20.0  . 

826 

32.5 

9.3 

2-2.2 

1,3(V) 

12.0 

6.1 

0.0 

hTtS 

5.2 

l.s 

2.7 

161 





3,000 

.  i_  _   .  '     _  

Note.— Values  are  approximate  owing  to  great  and  irregular  fluctuation  of  daily  stages. 
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MATHESON  CANAL  ITEAB  CHUrOOK,  MOHT. 

The  station  was  established  April  10,  1905.  It  is  located  at  a 
footbridge  200  feet  below  the  head-gates.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Pa|>er 
No.  172,  page  72. 

Dischcurge  measurements  of  Matheson  canal  near  Ckinaohj  Mont.,  in  1906. 


Date. 


April  6 

April7 

April9 

April  23 

Mays 

May  23 

May  28 

June  5 

June  26 

July  19 

July  24./ 

August  11 

August  25 

Septembers. 
September  21 


ITydrographcr. 


Width. 


Area  of 
section. 


Gtiise 


fa«c 


heigtit 


Di9- 
chai^. 


W. 


B.  Freeman 

do 

do 

Freeman  and  Morse 

W.  B.  Freeman 

do 

do 

Frer^man  and  Ilartman. 

do 

II.  M.  Morse 

W.  8.  Flartroan 

Morse  and  Hartman . . . 

W.  S.  Hartman 

do 

do 


1 

Feet. 

Sq.ft. 

Feet. 

9 

8.8 

2.36 

10 

13.8 

2.81 

9 

8.7 

2.30 

9 

6.4 

1.92 

9 

4.5 

1.75 

9 

12.5 

2.65 

10 

14.6 

2.83 

9 

12.6 

2.61 

7 

2.5 

2.12 

9 

6.6 

2.51 

7 

2.0 

2.11 
1.95 
2.70 

10 

7.3 

10 

10.9 

3.10 

10 

9.8 

2.97 

Sec.-ft. 
7.10 


15 

7 

4 

2 

10 

11 


3 

02 
63 
37 
3 

S 


8.80 
2.49 
7.04 
.37 
«.25 
2.27 
4.71 
5.42 


a  Estimated. 


Daily  gage  height,  infeet,  of  Matheson  canal  near  Chinook,  Mont.,  for  1906. 


Day. 

Apr. 

May. 

JuTie. 

2.7 
3.2 
3.2 
2.8 
2.5 
2.7 



2."  7" 

2.7 

2.55 

2.5 

2.4 

2.35 

July. 

2.2 
2.0 
2.0 
1.9 
1.8 
1.8 
1.7 
1.7 
1.8 
3.1 
3.1 
2.9 
2.7 
1.8 
1.8 
1.7 

Aug. 

2.0 
1.9 
1.8 
1.5 
1.9 
1.8 
1.8 
1.5 
2.0 
2.0 
l.S 
1.9 
1.9 
1.7 
1.6 
1.6 

Sept. 

3.1 

3.0 

3.1 

3.1 

3.2  . 

3.1  I 

3.1 

3.1 

3.1 

2.7 

2.7 

2.9 

3.0 

3.1 

3.1 

3.2 

Day. 

Apr. 
2.4 

May. 

June. 

July. 

2.6 
2.7 
2.4 
2.3 
2.5 
2.3 
2.1 
l.l 
1.0 
1.6 
1.0 
1.2 
2.0 
2.1 
2.0 

Aug. 

Sept." 

1 

1.4 

1.8 

1.8 

1.8 

1.75 

1.3 

1.1 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.1 

1.4 

1.4 

17 

18 

19 

1.4 

2.3 
2.3 
2.3 
2.25 
2.2 
2.2 
2.2- 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 


1.7 
1.9 
2.0 
2.9 
2.8 
2.9 
3.0 
3.0 
3.1 
2.9 
2.8 
2.8 
2.7 
2.9 
3.0 

3.2 

2 

2.2     1.3 
1.7  ■  1.2 
2.2  .  1.7 
2.2  ,  2.8 
2.2'  2.9 
1.9  !  2.65 
1.7  I  2.7 
1.7  !  2.9 
1.7     3.2 

3.1 

3           .    . 

3.0 

4 

20 

3.0 

s::). :.::... 

21 

3.0 

6 

2.36 

2.81 

2.3 

2.3 

2.3 

2.7 

2.7 

2.6 

2.0 

2.0 

2.1 

;  22 

3.0 

7 

'  23 

2.9 

8 

24 

2.9 

9 

25 

3.0 

10 

26 

3.0 

11 

27 

1.7 
1.6 
1.6 
1.4 

3.2 
2.8 
3.0 
3.2 
3.2 

3.0 

12 

28 

2.9 

13 

29 

2.6 

14 

■  30 

2.6 

15 

31 

16 

Note.— June  7-lU  the  canal  was  bank  full.    A  discharge  of  the  maximum  capacity  (28  second-feet) 


was  assumed. 


Monthly  discharge  of  Maiheson  canal  near  Chinook,  Mont.,  for  1906. 


Month. 

Discharge  in  second-feet. 

Totailn 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

April  (29  days) 

15.3 
17.7 
28.0 
16.0 
6.1 
7.3 

1.0 
0 

2.3 
0 
0 

1.6 

5.8 
5.5 
9.3 
3.4 
1.6 
5.1 

334 

May 

338 

June 

55:) 

July 

209 

V  v>«^  ................................................... 

August 

98 

September 

304 

The  season 

1,840 

Note.— Values  are  approximate,  owing  to  great  and  irregular  fluctuation  of  daily  stages. 


MILK    RIVER    DRAINAGE    BASIN. 
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HASLIH  CABAL  ITKAB  ZUBICH,  MOHT. 

The  station  was  established  in  June,  1903.  It  is  located  about  500 
feet  below  the  head-gates  of  the  canal,  which  are  1^  miles  southeast  of 
the  Great  Northern  Railway  section  house  at  Zurich,  and  is  best 
reached  by  driving  from  Harlem  or  Chinook.  The  gage  was  read 
during  1906  by  George  Henson.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page 
74,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

Discharge  meatureTnetUt  of  Harlem  canal  near  Zurich,  Mont.,  in  1906. 


Date. 


April  6. 
April  9. 


Ilydrographer. 


Width. 


W.  B.  Freeman 

do 

April  19 '  Freeman  and  Morse. 

April  23 ' do 

Hay  5 '  W.  B.  Freeman 

May  23 1 do 


Ftet. 


I 


8 
22 
19 
14 


Sq.  ft. 

i5 

36.9 

34.7 

15.2 


20 


35.3 


Oace 
height. 


Fret. 
a48 
2.20 
2.16 
.95 
.25 
2.13 


Dia- 
oharge. 


a  Estimated. 


Daily  gage  height ,  in  feet  y  of  Harlem,  canal  near  Zurich ,  Mont.,  for  1V06. 


Sec. -ft. 

0.90 
40.2 
40.7 

8.6 
a.  25 
3&3 


Day. 

1 

i    Apr. 

1 

1 

1 

1 . . 

2 1 

3 

4.: 1 

5 1 

6 ! 

7 

8 

9 

622 

10 

21 

11 

ZO 

12 

2.3 

13 

22 

14 

C.8 

15 

.8 

16 

b26 

May. 


Jane. 


Day. 


as 

.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
&3.0 
21 
e.96 
.5 


as 

29 
22 
20 

as 

28 
1.6 


(«) 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


Apr.      May. 


«a8 

.7 

622 

21 

L5 

1.5 

cl.1 

.6 

.6 

.3 

.3 

.3 

.3 

.3 


a 


1. 

1. 

L 

1.95 

20 

1.9 

1.8 

26 

285 

a45 

a  55 

a  45 


June. 


o  Dam  washed  out. 
^  Head-gate  open. 
<'Head««ate  cu>sed. 


Canal  closed  for  remainder  of  the  season. 


Monthly  diij:harge  of  Harlem  canal  near  Zurich,  Mcmt.^for  1906. 


Month. 


April  (9-30). 

May 

Jane  (1-7).. 


The  season. 


DischaiKe  in  second-feet. 

Maximum. 

Minimum. 

0.3 

.3 

220 

Mean. 

53.0 
91.0 
80.0 

18.0 
21.2 
54.6 

Total  In 
acre-feet. 


785 

1,300 

758 


2,840 


NoTK.— Values  are  approximate,  owing  to  great  and  irregular  fluctuation  of  the  daily  stages. 
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▲OEHOT  DITCH  VSAE  SA&LEM.  MOm. 

The  station  was  established  July  14,  1905.  It  is  located  at  the 
highway  bridge  about  one-fourth  of  a  mile  below  the  head-gates.  The 
gage  was  read  during  1906  by  J.  W.  Ijams.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
172,  page  75. 

Discharge  nietmiremenis  of  Agency  dUrh  near  Harlem,  MotU.j  in  1906, 


Date. 


Ilydrographer. 


Width. 


April  10. 
April  21. 
ADril  27. 
liaylO.. 
July  21.. 


W.  B.  Freeman , 

Freeman  and  Morse.. 

W.  B.  Freeman 

do 

Morae  and  Ilartman . 


Fttt. 


24 
20 
22 
24 
24 


Area  of 

Oage 
hei^t. 

Dis- 

section. 

charge. 

^'•^•7 

Feet. 

Sec-ft. 

4L40 

<9.8 

31.1 

3.38 

10.6 

39.2 

3.76 

23.6 

57.1 

4.60 

48.1 

41.7 

4.34 

6.5 

Daily  gage  height,  in  feet  ^  of  Agency  ditch  near  Harlem,  Mont.,  far  1906. 


Day. 


Apr.   May.  June. 


July.   Aug. 


Sept. 


1 

1 ' 

2 ' 

3 

4 

6 

6 

7 

8 

9 

a  45 

10 

4.4 

11 

4.65 

12 

4,6 

13 

4.35 

14 

4.2 

15 

4.2 

16 

4.35 

1 

4.1 

5.7 

3.85 

3.6 

4.37 

5.55 

3.8 

3.6 

4.32 

5.15 

a7 

3.6 

4.4 

5.0 

165 

3.6 

4.4 

4.8 

3.6 

16 

4.4 

4.7 

3.5 

3.6 

4.4 

4.55 

3.4 

3.6 

4.4 

4.3 

3.3 

3.6 

4.4 

4.05 

3.2 

3.6 

4.5 

3.95 

3.6 

4.5 

3.85 

3.6 

4.65 

3.7 

3.6 

5.05 

3.6 

3.5 

5.35 

a5 

4.4 

3.5 

4.95 

3.4 

4.45 

3.5 

4.65 

3.4 

4.5 

3.5 

18 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3. 

3. 

3. 

3. 


Day. 

Apr. 

17 

4.2 

18 

4.05 

19 

3.8 

20 

3.58 

21 

3.4 

22 

3.3 

23 

3.22 

24 

14 

25 

16 

26 

168 

27 

175 

28 

185 

29 

3.9 

30 

4L0 

31 

May. 


4.5 

4.5 

4.5 

4.5 

4.7 

4.7 

4.65 

4.6 

4.85 

4.55 

425 

4.05 

4.25 

5.65 

5.96 


June. 


135 

14 

185 

4.0 

4.0 

4.0 

4.2 

4.35 

4.25 

4.2 

4.15 

4.0 

4.1 

4.0 


July.   Aug. 


4.5 

4.5 

4.4 

4.4 

4.15 

195 

17 

17 

17 

17 

17 

17 

17 

16 

16 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
16 
17 
18 


Sept. 


19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


FOET  BELKVAP  OAHAL  VEAK  GHXHOOE,  KOET. 

The  station  was  established  June  21,  1903.  It  is  located  at  the 
highway  crossing  1  mile  below  the  head-gates  of  the  canal  and  is 
reached  by  driving.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  172,  page  77,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Discharge  riteasurem^nts  of  Fort  Belhmp  caiud  near  Chinook,  Mont.,  in  1906. 


Date. 


Hydrographer. 


Aprils W.  B.  Freeman 

April  11 do 

April  18 Babb  and  Morse 

\pril  18 Babb  and  Freeman . . 

Freeman  and  Morse. , 

....do 

W.  B.  Freeman 


April  22 

April  24 

Mays . 

May  22 i do 

Julv3 1 do 


July  20.... 
July  27.... 
August  11 


H.  M.  Morse 

W.  S.  Hartraan, 
H.  M.  Morse 


August  24 do 


September  4. 
September  21 


W.  8.  Ilartman , 
do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 
75.8 

42 

36 

65.3 

34 

59.8 

34 

59.8 

24 

28.8 

26 

32.0 

8 

2.3 

30 

52.2 

20 

16.3 

30 

47.8 

27 

36.5 

21 

20.2 

29 

44.0 

13 

6.3 

24 

28.5 

Gage 
leignt. 


I 


heig] 


Feet. 
168 
146 
3.25 
3.25 
2.23 
2.29 
.72 
2.93 
1.62 
2.85 
2.45 
1.82 
2.71 
1.06 
2.11 


Dis- 
chazge. 


Sec.-fl. 
134 
107 
105 
106 
2S.6 
29.0 
.91 
64.6 
11.0 
61.6 
22.3 
4.84 
12.2 
5.46 
14.7 
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Daily  gage  height,  in  feet  y  of  Fort  Belknap  canal  near  Chinook  ^  Mont.  ^  for  1906. 


Day. 


April.     May.      June.  \  July. 


1 3.8 

2 3.6 

3 3.6 

4 3.4 

5 3.65 

6 3.9 

7 :  3.65 

8 3.6 

9 3.55 

10 3.5 

11 3.46 

12 3.55 

13 8.55 

14 3.85 

15 3.8 

16 3.6 


3.4  ai.9  17 

3.4  1.9  18 

3.4  1.9  19 

3.4  1.9  20 

3.4  1.9  21 

3.4  1.9    .  22 

(*)  1.9    ,  23 

2.2  24 

2.7    '  25 

2.7  26 

' 2.A5  27 

r  3.15  28 

3.4  29 

3.3  30 

3.6  31 

3. 25 


Day. 


3.6 

3. 15 

2.68 
2.4 
....       2.35 
2.3 
2.1 

2.a5 

. . . .        2. 18 
....       2.0 
1.8 

....       C) 

t 


a  Head-gate  open. 


May. 

June. 

July. 

3.25 

.......    ..,.•.., 

3.2 

•  •■■*•■     ■>           ••■>                   0«  v^l 

2.85 
2.96 

a2.8      

3.0      '        2.85 

2.58    2.75 

2.6     2.6 

2.7     2.3 

3.4     2.2 

3.6     2.0 

3.7     1.9 

3.85    

(«) 

3.85 
4.0 



t 

b  ITead-gate  cloned.  ^  Practically  dry  for  remainder  of  aeaaon 


MoTithly  discharge  of  Fort  Belknap  c^nal  near  Chinook,  Mont.,  for  J 906. 


Month. 


Diflchai^  in  second-feet. 

Mean. 


Maximum.  <  Minimum. 


Apnl  1-27. 
MAy  21-31 . 
June  1-6.. 
July  1-28- 


163 
237 
l.TO 
147 


15 

43 

1-10 

7 


Total  in 
acre-feet. 


95.9 
127 
130 

50.9 


TheseaaoD. 


I 


5,140 
2,770 
1.550 
2,830 

12,300 


Note.— Values  are  approximate,  owing  to  great  and  irregular  fluctuation  of  daily  stages. 

KI8BE  BITOH  VXiJl  OHZHOOK,  IIOHT. 

A  temporary  gaging  station  was  established  July  10,  1905.  It  is 
located  about  1  mile  below  the  head-gates  of  the  ditch.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  79. 

Discharge  measurements  of  Reser  ditch  near  Chinook,  Mont.,  in  1906. 


Date. 


April  28 
Jane  6.. 


Ilydrographer. 


W.  B.  Freeman 

Freeman  and  Martman . 


Width. 


Feel. 
7 
10 


Area  of 
section. 

Sq.ft. 
3.2  I 
13.0 


I 


Oaee 
heignt. 


Feet. 

2.08 
3.02 


Dis- 
charge. 


Sec. 


-ft- 
1.6 
8.5 


Daily  gage  height,  infect,  of  Reser  ditch,  near  Chinook,  Mont. 


April  28 2.08 

May  27 3.00 

May  28 3.00 

May  29 3.25 

May  30 3.00 

May  31 3.00 


June  1  o 2. 07 

June  2 2. 05 

June  3 2.  08 

June  4 2.  07 

June  5 2.  03 

June  6 3. 00 


Dam  was  washed  out  during  June  flood  of  Milk  River  and  ditch  was  closed  for  remainder  of  the  Mcuson. 
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WX8T  70SX  DITOH  HXA&  OHZHOOK,  MOHT. 

A  temporary  gaging  station  was  establishe  1  on  this  ditch  June  16, 
1905,  about  200  feet  below  the  head-gates.  During  1906  the  gage 
was  read  by  C.  A.  Shuler.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page  81. 

Discharge  measurements  of  West  Fork  ditch  near  Chinook,  Mont.,  in  1906. 


Date. 

llydrographer. 

Width. 

Area  of 
section. 

Sq.ft. 

Gace 
height. 

Feet. 

Dis- 
chargp. 

May  36 

Ma5'29 

W.  B.  Freeman 

Feet. 

Sec.-ft. 
0 

do 

12 

4 
7 
5 

15.6 
1.7 
5.2 
2.4 

S.66 
2.16 
2.fi6 
2.23 

ao.o 

June  26 

W.  8.  Hartman 

1.62 

July  19 

Morse  and  Hartman 

5.38 

July  25 

August  11 

W.  S.  Hartman 

1.99 

An 

0 

'              •                                                               1 

Daily  gage  height,  in  feet,  of  West  Fork  ditch,  near  Chinook,  Mont. 


May  29 3.3 

May31 4.3 

June  1 3.9 

June  2 3.7 

June4 3.3 

June  5 3. 95 

Juno6 3.8 

June  7 4.0 

Junes (a) 

June  12 ft  3. 8 

June  13 3.6 

Note.— No  flow  prior  to  May  28. 


June  14 3.5 

June  15 3. 4 

June  22 , 2.8 

June  26 2 .  15 

July  10 ft3.1 

July  11 3.05 

July  12 3.0 

July  13 3.0 

Julvl9 2.9 

July  20 2.8 

July  25 2.25 


Monthly  discharge  of  West  Fork  ditch,  near  Chinook,  Mont. ,  for  1906. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. !  Minimum. 

Mean. 

acre-leet. 

May  (2  days) 

1 

24.0 

17.9 

8.0 

96 

June  (12  days) 

26                     2 
11                      2 

426 

July  (7  days) 

111 

The  period . . . 

632 

Note.— Values  are  approximate,  owing  to  great  an<l  irregular  fluctuation  of  daily  stages. 

WDfTSR-AirDERSOK  OAHAL  HSAK  OHUTOOK,  MOKT. 

This  station  was  established  April  22,  1906.  It  is  5  miles  east  of 
Chinook  and  one-half  mile  west  of  James  Cook's  house.  On  account 
of  the  small  grade  the  current  is  rather  sluggish  at  all  stages.  The 
bed  is  composed  of  mud  and  silts  up  during  the  season.  Discharge 
measurements  are  made  by  wading  a  short  distance  above  the  gage. 
The  gage,  which  was  read  daily  during  the  irrigation  season  by  Julius 
Bosch,  consists  of  a  rod  situated  a  short  distance  downstream  from 
the  highway  bridge  crossing  the  canal.  The  bench  mark  is  the  head 
of  a  spike  0.3  foot  above  ground  in  the  north  side  of  comer  fence  post 
on  the  south  side  of  the  road  50  feet  west  of  the  gage;  elevation, 
8.58  feet  above  the  gage  datum. 


a  Head'gate  closed. 


&  Head-gate  open. 
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Discharge  measurenienU  of  Winter- Anderson  canal  near  Chinook j  Mont.y  in  7.W6'. 


Date. 

Ilydrographer. 

Width. 

Aroaof 
section. 

hei^. 

Feet. 
3.20 
2.25 
2.45 
3.61 
2.90 

I>i»- 
charge. 

April  22 

May  5 

Morse  and  Freeman 

Feet. 
U 

Sq.ft. 
12.1 

Sec.  ft. 
10.0 

W.  B.  Fieeman 

a.  75 

May  23 

do 

ol.O 

Ju?iie  12.    

do 

9 
11 

3&5 

&8 

22.  S 

June  27 

W.  8.  Hartman 

4.51 

July  25 

do 

0 

!                1 

a  Estimated. 


DaUy  gage  height^  infeety  of  Winter-Anderson  canal  near  Chinook,  Mcmt.^for  J9<)^. 


1. 
2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


Apr.    I  May. 


2.7 


•  2.3 
2.3 


2.3 


2.3 


2.1 


June. 


3.5 

3.85 

3.75 


2.3  . 
2.1' 


3.3 
3.3 


3.8 


4.6 
4.1 
3.5 
3.3 
3.0 
3.0 
2.95 


July. 


2.88 

2.8 

.8 

.8 

.75 

.7 

.6 

.58 

,47 

.4 

.4 

.3 

.24 

1 

.3 


Day. 


Apr.       May. 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2.3 


17 

1 

18 

2.0 

19 

20 

2.0 

21 

6  2.8 

22 

23 

24 

2.8 

2.45 
2.3 

25 

26 

2.7 

2.4 

27 

28 

29 

2.7 

2.7 

2.6 
2.7 
2.85 

30 

31 

2.7 

"'*3."55' 

June. 

July. 

2.9 

2.2 

2.9 

2.2 

2.9 

2.2 

2.9 

2.2 

;     2.9 

2.18 

2.9 

2.14 

2.9 

2.1 

2.9 

2.1 

2.9 

2.1 

2.9 

2.1 

2.9 

2.24 

2.9 

2.4 

3.0 

2.1 

2.9 

2.4 

f2.1 

a  Head-gate  closed. 


fr  Head-g:ate  open. 


c  Canal  dry  for  remainder  of  season. 


Monthly  discharge  of  Winter- Anderson  canal  near  Chinook,  Mont . ,  for  J9(>6. 


Month. 


Discharge  in  swond-feot. 


Maximum.    Minimum. 


Mean. 


Total  in 
acre-feet. 


Aoril  (23-30) 

May 

June 

July 


3.6 
20.2 
(>8 

4.6 


2.8 

.0  I 
4.7 

.2 


3.0 

2.1 

14.9 

1.2 


The  season. 


48 
129 

887 
74 


1,140 


NoTK.— Values  are  approximate  owing  to  great  and  irregular  fluctuation  of  daily  stages. 

XOOK  G&XEK  OAVAL  VSAB  EIHSDALE,  MONT. 

The  gaging  station  was  established  July  5,  1905.  It  is  located 
about  300  feet  below  the  head-gates  of  the  canal.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  83. 


Discharge  measurements  of  Rock  Creek  canal  near  Jfinsdale,  Mont.,  in  1906. 


Date. 


Jaly9 

July  22... 
August  14. 


Hydrographer. 


W.S.  Hartman. 
W.  B.  Freeman. 
do 


Width. 


Area  of        Gjicp 


Di.«»- 


Mcction.      heigh  I.   I  chargp. 


Feet. 


2-2 


Sq.  ft. 

IS.l 


Feet. 
0.20 
-    .10 
Ah 


Sec. -ft. 
i:m 

'I  HA) 
"  i.O 


o  E.stiniaUd. 
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Daily  gage  height,  in  feet,  of  Rock  Creek  canal  near  Hinsdale,  Moni.,for  1906. 


Day. 

Apr. 


May. 

June. 

July.    Aug. 

Sept. 

1 
.      Day. 

1 
Apr.' 

1 

May. 

June. 

.uly. 

Aug. 

Sept. 

I 

2 

3 

4 

5 

6 

0.1 

!05 
.05 
.05 
.05 
.05 
.05 

0.76 

.6 

.6 

.7 

1.0 

1.0 

2.4 

(•») 

(«) 

5.1 

0.0  '  -0.3 
.0     -  .3 
.0     -  .3 
.0     -  .3 
.0     -  .3 
.0     -  .3 
.0     -  .3 
.0     -  .3 
.5     -  .3 
.4  1  -  .3 
.3     -  .3 
.2     -  .3 
.2  1  -  .3 
.2     -  .3 
.2  ,  -  .3 
.2  1  -  .3 

-0.3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

17 

18 

19 

20 

,  21 

22 

,  23 

24 

25 

26 

27 

28 

1  29 

30 

31 ,... 

0.8 
.7 
.5 
.6 
.4 
.4 
.3 
.3 
.2 
.2 

0.6 
.4 
.2 

2.3 
2.1 
2.0 
1.8 
1.6 
1.1 

0.1 
.1 
.1 
.1 
.0 
-  .1 
.0 

.0 

fowcocccowcowcortcowpo  coco 
T  M   1   i   1   1   1   1   1   1   1   1   1   1 

-0.3 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 

7 

1.2 
.8 
.6 
.1 
.3 
.5 
.9 
.9 
.1 
.6 

.1           -5 

—  .3 

8 

lios 

1.8 

.0 

-  .3 

9 

10 

.0   -  .1 

.0  ;-  .1 

-  .3 

-  .3 

11 

.2  1  1.3    '      .0   -  .2 

-  .3 

12 

.05  *    (a) 
.0!>     6.9 
.as     4.8 
.1       2.6 
.4       2.  ."i 

.1 
.1 
.1 

1.2 
1.2 
1.4 
1.3 

.0   -  .2 

—  .3 

13 

:S 

-  .2 

-  .3 

-  .3 

—  .3 

14 

—  .3 

15 

16 

1     *'*••••/•-- 

I 

a  Above  gage,  maximum  gage  height  11  feet. 


MISCELLANEOUS   MEASUREMENTS. 


The   following   niiscellaiieous   measurements   were   made   in    the 
Milk  River  hasin  in  1906: 

Miscellaneoifs  discharge  measurenients  in  Milk  River  drainage  basin  in  1906. 


Date. 


July  3 
July  6 
July  12 

July  16 
July  19 
July  20 


July 
July 

July 
July 
July 
July 
July 


24 
23 

24 
25 
25 
27 
27 


July  31 


July 
July 
June 
June 
June 
April  23 
May  5 
May  23 


31 
31 
29 
29 

29 


Stream. 


Clear  Creek... 
Snake  Creek. . 
Beaver  Creek. 


Larb  Creek 

Milk  River 

West  Fork  Milk  River. 


White  Creek 

FrenehmaB  Irrigation  (Com- 
pany canal. 

Frenchman  Creek 

Cottonwood  Creek 

Whitewater  Creek 

Alkali  Creek 

Peoples  Creek 


Havre  I rrigatiop  Company 
canal. 

Beaver  Creek 

do 

Fifteenm ilo  Coulee 

Sixmile  Coulee 

Threemile  Coulee 

Milk  River 

do 

do 


Locality. 


Yantlc 

Harlem 

Gravel  crossing  10  miles  south 

of  I^ke  Bowdoln. 

Near  Malta 

Glasgow 

1  mile  below  West  Fork  ditch 

dam  at  ford. 

Mills's  ranch 

Saco 


Area  of 
section. 

8q.  ft. 
26 
5.8 


Gage 
height. 

Feet. 


Saco,  5  miles  above  mouth 

18  miles  northeast  of  Malta... 

Tpper  reservoir 

5  miles  west  of  Malta 

Fort  Belknap  Indian  Reserva- 
tion. 
Fort  Assinnlboine 


do 

Pacific  Junction 

Zurich 

^mile  above  mouth. 

Chinook 

Below  HarleiM  canal 

do 

do 


490 


3.5 
40 


&4 

6.8 
5.2 


8 
4. 

4. 
23 

*1 
30 


2.40 


1.32 
1.58 
1.41 


.25 
2.3 

50 
5.0 
4.0 
1.0 

ao 

6.0 

6.8 
5.6 

■  &8 
4.8 
4.7 

46 

60 

30 


MILK   RIVER   DRAINAGE   BA8IK.  63 


FLOODS  IN  MILK  RIVER  BASIN. 

By  William  B.  Freeman. 

rLooB  OF  Jinn  s-ia,  i90i. 

In  the  early  part  of  June,  1906,  occurred  the  most  destructive  flood 
ever  witnessed  in  the  Milk  River  Valley  since  its  settlement.  The 
flood  was  brought  about  by  very  excessive  precipitation  over  the 
entire  lower  drainage  basin  of  the  river  at  that  time,  follo^dng  a 
somewhat  abnormal  rainfall  in  the  latter  part  of  May. 

PREVIOUS   FLOODS. 

On  a  few  occasions  in  the  past  the  water  in  the  i^iain  channel  of  the 
river  has  risen  to  a  much  greater  height  in  the  upper  portion  extend- 
ing from  Havre  to  Malta.  These  floods,  however,  have  taken  place 
in  the  early  spring  and  have  been  caused  by  the  rapid  run-off  from 
melted  snow,  accompanied  by  ice  gorges.  It  is  doubtful  whether 
during  the  twenty-five  years  the  valley  has  been  inhabited  there  has 
ever  been  so  large  an  actual  flow  of  water  in  the  lower  part  of  Milk 
River  as  in  the  1906  flood,  and  it  is  certain  that  manv  of  the  tribu- 
tary  creeks  and  coulees  have  never  risen  to  such  an  excessive  height. 

In  the  flood  of  March,  1899,  Milk  River  was  out  of  its  banks  nearly 
the  whole  length  of  the  valley,  and  most  of  the  towns  along  it  were 
partly  or  wholly  submerged.  From  high-water  marks  in  the  streets 
of  Havre  the  maximum  gage  height  was  estimated  to  be  18.80  feet, 
an  elevation  of  2,480  feet  above  sea  level,  Havre  datum.  The 
Great  Northern  Railway  suffered  great  damage  through  washouts 
and  loss  on  account  of  delays,  while  the  private  loss  and  inconven- 
ience resulting  from  the  flooding  of  houses,  etc.,  was  quite  large. 
There  was  also  considerable  loss  of  domestic  stock,  but  the  damage 
to  farm  lands  was  small  at  such  an  early  season.  At  this  time  Milk 
River  reached  a  stage  above  any  previous  one  within  the  memory  of 
the  oldest  inhabitant.  However,  people  who  have  lived  in  the 
vicinity  of  Glasgow  for  twenty  years  or  more  state  that,  at  the  time 
of  their  arrival  in  the  country,  there  were  drift  logs  and  other  high- 
water  marks  at  least  2  feet  above  the  1899  mark.  It  is  not  known 
how  this  flood  was  brought  about,  but  it  is  probable  that  it  occurred 
within  the  last  thirty  years. 

From  the  best  authority  it  would  appear  that  at  Cilasgow  the  flood 
height  of  the  river  in  the  1906  flood  was  a  few  inches  higher  than  in 
1899,  while  at  Havre  at  was  several  feet  lower. 

DRAINAGE    AREA. 

Milk  River  rises  in  the  foothills  in  northwestern  Montana  near  the 
west  slope  of  the  Rockies.     At  Havre,  about  200  miles  below  the 
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head,  it  has  a  drainage  area  of  7,300  square  miles,  made  up  of  hills 
and  rolling  plateaus;  there  is  practically  no  wooded  or  mountain 
country  in  this  area.  During  the  June  flood,  1906,  only  about  2,500 
square  miles  above  Havre  were  affected  by  a  large  rainfall. 

Between  the  last-named  point  and  Glasgow  the  river  drains  a 
large  strip  of  country  extending  from  the  Bear  Paws  and  Little 
Rockies  on  the  south  to  the  Cypress  Hills  in  Canada  on  the  north. 
The  valley  of  Milk  River  throughout  this  distance  of  150  mile^  has 
an  average  width  of  from  2  to  3  miles,  while  many  of  its  tributaries, 
notably  Beaver  Creek,  Larb  Creek,  Frenchman,  Whitewater,  and 
others,  have  also  wide  valleys.  The  lower  drainage  area  of  the  river 
is  similar  in  a  general  way  to  that  above  Havre,  except  for  the  broad 
valleys  and  the  large  percentage  of  comparatively  flat  bench  lands. 
Except  for  a  somewhat  straggling  growth  of  cottonwoods  and  willows 
along  the  different  streams,  practically  no  timber  is  to  be  found.  The 
estimated  drainage  area  of  Milk  River  at  Malta  is  14,040  square  miles, 
while  at  Glasgow  it  is  approximately  23,600  square  miles.  Among 
the  most  important  tributaries  of  lower  Milk  River  are  Big  Sand^- 
Creek  (near  Havre),  Clear  Creek,  North  and  West  Forks  of  Milk 
River,  Thirtymile  Creek,  Snake  Creek,  Peoples  Creek,  Alkali  Creek, 
Beaver  Creek,  Larb  Creek  (a  branch  of  Beaver  Creek),  Big  Cotton- 
wood Creek,  Whitewater,  Frenchman,  Rock  Creek,  Brazil  Creek,  and 
Willow  Creek.  In  addition,  there  are  numerous  other  small  creeks 
and  coulees,  most  of  which  were  bank  full  or  overflowing  during  the 
flood. 

The  United  States  Geological  Survey  has  established  gaging  sta- 
tions on  Milk  River  at  Malta  and  Havre,  Beaver  Creek  near  Ashfield, 
North  and  West  Forks  of  Milk  River  near  Chinook,  and  Rock  Creek 
near  Hinsdale.  The  record  on  the  Milk  at  Havre  extends  over  a 
period  of  nine  years,  on  the  Milk  at  Malta  and  Beaver  Creek  of  less 
than  five  years,  while  the  other  stations  have  been  maintained  for 
very  short  periods. 

RAINFALL. 

Tliis  flood  was  preceded  by  a  time  of  drought  extending  over  a 
period  exceeding  two  years,  while  the  months  immediately  preced- 
ing were  especially  dry.  It  commenced  to  rain  about  the  middle  of 
May  and  from  that  time  until  the  end  of  the  month  the  average  pre- 
cipitation in  the  valley  was  from  4  to  5  inches,  much  above  the  average 
for  the  month  of  May.  This  was  followed  by  an  average  rainfall  of 
nearly  4  inches  from  June  6  to  13,  inclusive,  considerably  over  half 
of  which  fell  in  twenty-four  hours.  The  ground  was  already  thor- 
oughly saturated,  while  all  the  water  holes  and  reservoirs  had  been 
filled  wholly  or  in  part.  This  fact  taken  in  connection  with  the 
enormous  drainage  area  accounts  for  the  large  volume  of  run-off 
water. 
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There  are  four  Weather  Bureau  stations  within  the  area  affected  by 
the  flood,  all  in  the  river  valley,  viz,  Havre,  Chinook,  Malta,  and 
Glasgow.  The  first-named  is  a  regular  station  while  the  others  are 
maintained  by  voluntary  observers. 

In  the  following  table  is  given  the  daily  precipitaion  at  each  of 
these  stations  during  the  flood  period  and  that  immediately  before 
and  after: 

Prccipilatian,  in  incheSj  at  stations  in  Milk  River  basin  during  May  and  June,  1906. 


Date. 

Ma 
May. 

vre. 

Chinook. 

Malta. 
May.   .   June. 

(flaagow. 

June. 

May. 

June. 

May. 

June. 

1 

2 

3 

4 

5 

6 

7     ..,.. 

0 

0 

0.29 

0 

0 

0 

0 

0       , 
0 
0 

a  04 
0 

a46 ; 
1.  %  < 

0.30 

0 

0 

"6  "  ' 

0 
0 
0 
0 
0 
0 

a  57 
ao9 

0 
0.24 

0 

0 

0 

0 

0 

0.94 

2.17 

0.42 

0 

0.07 

0 

a  25 
a  07 

0 
n 

0 

0 

T. 

0 

0 

0 

0 

0 

0 

0 

0 

T. 

aso 

T. 

0 

T. 

0 

0 

0.80 

0 

T. 

aoo 

1.05 

aHO 

0.21 

0 

0 

0.21 

0.47 

0.25 

0 

0 
0 
0 
0 

a  10 

0.98 

3-22 

a  38 

0 

0 

0 

0 

0.53 

0 

0 

0 

0 

0 

0.29 

T. 

0 

0.79 

1.10 

0 

0 

0 

1.94 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a4K 

0.  7»i 
T. 

a  Of) 

0.02 

0 

0 

o.a5 
a  46 
a  13 

1.41 
0.13 

a55 
a7i 

0.08 
0.19 

a  01 

0.60 
0.05 

0 
0 
0 
0 
0 
2.30 

n.95 

>i    

0             6.21  ! 

0.52 

9 

10 

11 

12 

13 

14 

15                      .                      .               . 

0 

0 

0 

T. 

a  24 

0.01 

ao9 

0 

0        1 

ao8 

0 
0.42 

ao6 

0 
0 

0.20 

ao6 

0 
0 
0.67 

a22 

0 

Iti  

0             0 
0             0 
0              0 
0              0.14 
0.  3B  :      a  35 

a  21      0 

0              0.30 
a  04  1      0. 05 
0.&5        0 

0.05 

17   

a  03  ,      0. 08 
0              0.08 
0             0.23 
0.11         0 
a  15        0.  43 
T.            0. 31 
T.            0. 11 
0. 65        0. 02 
a  31        0 
a35        0 
a  05  ■      T. 
0.09         0.45 
0.41  1      0        ' 
0.54        0       ; 
0         

0. 18 

IH 

0 

19  

0.23 

20 ". . . 

0 

21 

0 

•>■» 

0.  :)2 

23 

24 

1.07 
0 

25 

a45 
ao6 
a32 

0 
0 
0 

0 

2»> 

0 

•27 

0 

2S  

a  05        0. 91 

a;»      0 

a58         0 
0.08    

0.35 

'29   

0 

.-» 

31 

0 

Total 

a  32         4.  37 

4.39         5.67 

4  65        9.  33 

&  m       7. 12 

In  the  following  tables  is  given  the  monthly  precipitation  at  these 
stations  for  1906  and  for  three  years  previous,  as  well  as  the  average 
monthly  precipitation: 

Monthly  predpilaiion,  in  inches,  at  stations  in  Milk  River  basin,  1903-1906. 

HAVRE. 


YfAT. 


Jan. 


1903 '  0.33 

V.104 0.15 

1905 a  85 

IfC^i 0. 17 

Normal o.  62 


Feb. 


a  21 
a  57 
0.14 
0.11 
a48 


Mar. 

Apr. 

May. 

June. 

0.52 

0.95 

a  47 

1.51 

0.86 

0.34 

2.24 

2.29 

0.15 

a  70 

0.8^ 

1.72 

a  31 

aoo 

3.32 

4.37 

a55 

0.97 

1.98 

2.90 

1 
July.   Aug. 

Sept 

Oct. 

Nov. 

&  23  '  2.  52 

0.48 

0.21 

0.50 

0.  43     0.  51 

0.26 

0.51 

T. 

0.  86     0.  30  ,  0. 12 

0.37 

0.60 

0.  17     1.  (« 

0. 93  1  0.  57 

0.74 

2. 08  .  1.  32 

1 

1.11 

0.64 

0.74 

Dec.  ■  Total. 


0. 10  I  la  03 
0.  45  I  8.  61 
0. 12  I      a  76 

"6." 54    '"  14.25 


CHINOOK. 


1903 1 

1904 1  0.11 

1905 1  a7i 

1906 0.04 

Xonnal *.46 


0.48 

0.81 

T. 

a  15 
a52 

0.67 

a58 

0.25 
0.35 

a66 

340 
2.11 
2.00 
439 
2.76 

a36 
ao8 
ao5 
a38 

1.52 
2.26 
350 
5.67 
2.60 


2.  78 
0.73 
2.66 
0.00 
1.44 


2.03 
0.83 
0.41 
1.83 
1.17 

0.54 
0.25 
0.48 
0.94 
0.78 

0.28 

0.02 

0.05 

0.77 

T. 

0.55 
0.56 
0.57 

'6.'2<V 
0.80 

'6.'4i 

a  Twenty-four  yean  record. 
IBH208— 07 5 


fr  NoimftI  monthly  from  recordfl  ol  from  three  to  ten  years. 
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Monthly  precipitation^  in  incheSy  at  stations  in  Milk,  River  basin^  1903-1906 — Cont'd. 

MALTA. 


Year. 

Jan. 

Feb. ,  Mar. 

Apr. 

1905a  

' 

1906 

0.02  1  0.XK) 

a02 

0.25 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.    Dec 
0.55     a  04 

Total. 

2.22 
4.65 

3.80 
9.33 

2.31 

aoo 

0.01 
1.12 

0.37 
1.86 

0.40 

a  50 

" 

.                        ' 

GLASGOW. 


1903. 
1904. 
1905. 
1906. 


0.17 
1.50 
0.13 


0.07 
0.55 
0.22 


0. 0()     0. 05 
Normal '  b.  51  ,  0.63 


a  18 

4.06 

a  65 

0.12 
0.75 

5.33 
0.70 

"l56' 

1.37 
0.35 
2.47 

0.14 
1.46 

1.92 
1.02 



5.09 
2.55 



7.12 
2.49 

0.34 
0.88 

1.02 

a42 

0.18 

1.26 

0.48 

a  14 

0.09 

0.21 

a22 

a  72 

a  10 

1.78 

0.64 

0.79 

0.44 


0.30 
a  25 
a  75 


ao7 

1.44 

a  17 


0.54 


a  Station  established  May,  1905. 


ft  Record  from  ten  to  thirteen  years. 


DISCHARGE. 


The  following  table  trives  the  daily  discharge  at  the  various  regular 
stations  maintained  by  the  Unit-ed  States  Geological  Survey  in  the 
Milk  River  Valley  from  May  1  to  July  15,  1906,  inclusive: 

Daily  nieandiischarge,  in  second-feet,  ofstreamsin  Milk  River  basin,  May  1  to  July  16 j  1906. 


Day, 


1. 
2. 

3." 
4. 
5. 

0. 
7. 
8. 
9. 
10. 

11- 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 


Milk  Ri vera t 
HavH'. 

]  May.  '  Juno.    .July 


3.^ 
3S 
L4 
4() 
3^ 

3. 
3S 
38 
32 
.32 

32 
32 
32 
43 
32 

46 
5.) 

•is 

38 

97 

46 

as 

4(-> 
104 

120 
13s 
1H3 

2:w 

1.2.3() 


712 
610 
560 

5<;o 

010 

512 

660 

3.  WIQ 

2.970 

1.780 

2.310 
1.860 
1,550 
1.070 
8()5 

700 
TjOO 
554) 
600 
420 

420 
4&) 
550 
4m 
420 

.t.tO 
4«iO 
500 
5.50 


I 


Milk  R Ivor  at 
Malta. 


330 
360 
360 
275 
190 

190 
160 
140 
110 
100 

100 

100 

78 

67 

67 


May.  I  Juno.  ■  July 


0 
1 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
6 
9 

601 

mi 

46.S 
4(« 


480    1.200 

!   1.330 


1,800 
2.800 
3.310 
1.800 
1.330 

1,330 

1.330 

10,400 

lO.tKX) 

10,700 

9.840 

10.400 

10,300 

8.700 

6,890 

4,450 
2,600 
2.000 
1,700 
1,400 

1,200 
1.100 
1.100 
1.230 
1.430 

1.730 
1,600 
4.610 
3.840 
2.740 


2,000 
l.()00 
1.2(K) 
1.000 

875 

751 
601 
631 
517 
463 

412 
3t>4 
210 
280 
180 


North  Fork  Milk 
River  at  Chinook. 


May. 

24 
24 
24 
24 
24 

24 
21 
21 
18 
18 

16 
14 
12 
12 
12 

12 
12 
10 
16 
15 

48 
38 
34 
64 
118 


118 

96 

144 

3lO 

1.750 

1.720 

Jime.  Julv, 


227 
196 
212 

155 
137 
206 
206 
212 


Beaver  Creek  at 
.\shQpld. 


Mav.    June. 


890 

175 

491 

155 

367 

144 

261 

130 

179 

115 

130 

97 

2,050 

95 

4.600 

90 

1.040 

85 

1,320 

79 

1.230 

73 

1,400 

09 

2.130 

62 

715 

57 

453 

55 

828 

275 

1 

30 


296    280 

2(>5 785 

244    1,380 

307  ! 1,500 

228 1.010 

'  935 


July 


095 

3.700 

1,230 

1,670 

1.290 

365 

660 

195 

365 

139 

202 

9.H 

450 

78 

5,000 

50 

6.650 

.34 

6.100 

25 

5.500 

3*i 

5,000 

2S 

.3,700 

20 

2.120 

16 

590 

17 

315 
270 
220 
164 
132 

95 
70 

78 
78 
63 

47 

44 

55 

202 

4.000 


^•oTE.— For  daily  discharge  o{  West  Fork  of  MUk  Uiver  sec  p.  -tJJ. 
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RIN-OFF. 


The  percentage  of  the  run-ofT  from  some  of  the  larger  drainage 
areas  averaging  less  than  10  per  cent  of  the  rainfall  is  surprisingly 
small.  This  is  especially  so  in  consideration  of  the  fact  that  the  soil 
was  thoroughly  soaked  by  rains  a  short  time  previously.  It  can  he 
accounted  for  only  by  the  large  percentage  of  gravelly  soil  and  com- 
paratively flat  bench  lands.  In  this  connection  it  may  l)e  stated 
that,  on  comparing  the  run-off  from  the  whole  drainage  area  of  the 
Milk  at  Havre  w^ith  the  Havre  rainfall  from  1899  to  1905,  inclusive, 
it  has  been  found  that  the  average  annual  run-off  is  only  about  4.5 
per  cent  of  the  rainfall. 

The  rainfall  at  Chinook  represents  about  the  average  for  the  drain- 
age area  of  Milk  River  at  Malta  for  the  flood  period  from  June  6  to 
June  13.     On  this  bavsis  the  following  table  has  been  prepared. 

lialio  of  run-ojT  to  rainfall  in  Milk  Iliver  basin,  Jtnif  (i  J.!,  I'MH]. 


Stream. 


Drain- 
agp  area. 


Sq.  miifn. 

Milk  Kiverat  Havre '     «2,500 

Wf^t  Fork  of  Milk  River  at  Chinook '        1 ,  31K 


Nt»rth  Fork  of  Milk  River  at  Chinook, 
Milk  River  at  Malta 


1,422 
09,200 


1 

RainfaU. 

Approximate 
run-off. 

Acn»-f»'<»t.     Inehes. 

Inrhrx. 

6  2..% 

3. 92 

3. 92 

3.92 

30, 4(W 

2I,()0() 

27,  r«) 

129,000 

0.23 
.34 
.36 
.'2b 

Ratio  of 
run-off 
to  rain- 
fall. 


0.0KS4 
.(187 
.09J 
.066 


a  Drainage  area  affected  by  flood  only,  not  total  area  of  hver. 
f>  Havre  rainfalL 

The  following  data  are  interesting  as  showing  the  rates  of  maxi- 
mum discharge  during  this  flood,  though  the  discharges  in  most 
cases  are  but  estimates  made  from  measured  flood  cross  sections, 
slopes  of  stream  beds,  and  velocities,  computed  by  Kutter's  fonnula: 

Maximavi  discharge  and  run-off  in  Milk  Hirer  basin,  June  G  /.;,  VJ()6. 


Stream. 


Fifteenmile  Creek 

Frenchman  Creek , 

Foeev  Creek 

I^  Noir  Coulee  (on  Beaver  Creek) 

Milk  River 

North  Fork  of  Milk  River 

Milk  River 

West  Fork  of  Milk  River 

R4ick  Creek 

Savoy  Creek 

Swond  Creek  (on  Larb  Creek  1 

Threemile  Coulee 

Wii  vne  Creek 

Yrtdley  Coulee 


,   Approxl-     jL|^-j,n,,n,  I     Run-off 
Locality.      Iniate  drain-  TJharJ^    per  square 


age  area. 


Chinook. 

8aco 

Harlem.. 
Malta.... 
Havre... 
Chinook. 
Malta.... 
Chinook. 
Hinsdale 
Savoy . . . 

Saco 

Chinook. 
Harlem.. 
Malta... 


Sq.  miles. 

Sfc.-fret. 

40 

I,(i50 

1,700 

6,500 

25 

375 

Hi 

8,r,oo 

02,500 

4,000 

1.432 

7,700 

<»9.200 

11,250 

1,318 

3.000 

976 

18,000 

93 

1,800 

25 

1,700 

20 

1,750 

9,5 

3. 2(K) 

6  20 

2,750 

Sec. 


-feet. 

41 

4 

15 
538 
1.6 
5.4 
1.2 
2.3 

18 

19 

t>8 

ei7 

34 

i:)8 


o  Only  this  area  affected  by  flood. 


&  Estimated, 
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EXTENT   OP  FLOOD. 

Commencing  on  the  night  of  June  6  the  various  tributaries  of  Milk 
River  rose  rapidly,  though  some  of  the  longer  ones  did  not  reach 
their  maximum  until  June  10.  During  the  interval  a  flood  condition 
existed  from  Fort  Assinniboine  to  Glasgow,  aptly  described  in  the 
headlines  of  the  Great  Falls  Tribune  for  June  9,  ''Milk  River  Val- 
ley One  Big  Lake." 

In-  the  vicinity  of  Assinniboine  and  Pacific  Junction  the  whole  bot 
tom  was  submerged  by  the  flood  waters  of  Beaver  Creek,  while  the 
Great  Northern  tracks  were  under  water  in  many  places.  The  flat 
at  Yantic  was  covered  by  the  waters  of  Clear  Creek.  The  West  and 
North  forks  of  Milk  River  .overflowed  the  valley  east  of  Chinook, 
while  Thirtymile  Creek  submerged  the  country  east  and  west  of  Har- 
lem, a  part  of  the  toA^Ti,  and  a  considerable  length  of  the  Great  North- 
em  tracks.  Saco  and  all  the  country  above  was  covered  for  days 
by  the  waters  of  Beaver  Creek,  while  much  of  the  country  between 
there  and  Hinsdale  was  also  flooded.  Rock  Creek  was  out  of  its 
banks  by  several  feet,  and  the  other  streams  were  correspondingly 
high. 

Traffic  on  the  Great  Northern  from  June  6  to  June  9  was  practically 
suspended  on  account  of  washouts  and  submerged  tracks,  while  it  was 
several  days  more  before  the  road  could  resume  its  schedule.  The 
highways  in  the  valley,  and  especially  along  the  railway  track,  were 
impassable  for  days,  many  of  them  being  under  several  feet  of  water. 

Between  Malta  and  Glasgow  Milk  River  was  out  of  its  banks  in 
many  places,  overflowing  the  bottom  lands,  while  the  south  side  of 
Glasgow  was  flooded. 

Many  people  living  along  the  banks  of  the  river  ai\d  its  tributaries 
were  forced  to  leave  their  homes,  but  no  loss  of  life  result-ed  directly 
from  the  flood. 

The  following  extract  is  taken  from  the  Great  Falls  Tribune  for 
June  9,  1906: 

Reports  received  by  the  Tribune  last  evening  from  the  flooded  country  in  Chou- 
teau and  Valley  counties  show  increasingly  bad  conditions,  and  there  is  every  reason 
to  fear  even  greater  floods,  as  the  dams  of  many  great  reservoirs  have  gone  out,  releasing 
millions  of  gallons  of  impounded  water  that  will  flow  into  the  Milk  River.  *  *  ♦ 
The  country  around  Harlem  and  Chincx)k  is  a  solid  lake;  scarcely  a  fence  pKwt  is  visible 
along  the  Great  Northern  in  places.  At  Glasgow  many  are  moving  from  their  homes 
to  higher  land.  Harlem  and  Hinsdale  are  full  of  refugees,  and  at  Hinsdale  the  only 
available  boat  is  V)eing  used  to  rescue  imperiled  ranchers  and  their  families  for  several 
■miles  in  every  direction. 

Thousands  of  sheep  have  been  drowned,  and  there  is  every  reason  to  fear  enormous 
loss  of  lambs. 

The  rainfall  at  places  in  Valley  County  since  May  1  has  been  11  inches — nearly  equal 
to  the  normal  annual  rainfall. 


J.         
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DETAILS    OF   FLOOD,    BT   BA8IKB. 

MUJc  Rwer,  —The  damage  done  by  Milk  River  itself  in  this  flood 
was  comparatively  small.  Several  small  railway  dams  at  water-tank 
pumping  plants  were  washed  out,  while  one  or  two  small  railway 
pumping  plants  were  injured.  All  of  the  bridges  on  the  river  stood 
the  flood  in  good  shape. 

There  are  five  irrigation  dams  between  Havre  and  Harlem ,  three  of 
which  are  brush  and  rock-fill  structures.  One  of  these  latter,  the 
Harlem  dam,  was  taken  out  about  4  a.  m.  on  June  8.  It  failed  by  the 
water  cutting  through  between  the  dam  and  the  left  or  north  bank,  as 
there  w^as  no  sheet  piling  nor  other  protection  against  this  action.  The 
material  composing  the  bank  is  of  a  sandy  formation  and  melts  away 
before  the  action  of  water.  The  space  cut  through  was  gradually 
enlarged  to  a  width  of  nearly  100  feet.  Only  a  small  portion  of  the 
end  of  the  dam  was  washed  away.  The  structure  was  about  10  feet 
high  and  200  feet  long,  built  on  the  style  of  a  beaver  dam  at  a  cost  of 
^4,000.  It  has  been  found  that  dams  of  this  type,  when  properly 
joined  to  the  banks  and  after  they  have  settled,  resist  the  acticm  of 
water  in  a  remarkable  manner.  This  can  be  seen  from  the  number 
of  such  structures  that  resisted  this  one  flood. 

The  Fort  Belknap  Indian  Agency  dam  near  Harlem,  a  rock-fill 
timber  structure,  worth  about  $25,000,  was  slightly  damaged,  and  it 
w^as  necessary  to  do  considerable  work  on  the  banks  in  the  way  of 
riprapping  to  prevent  the  water  from  cutting  a  channel  around  it. 

The  Paradise  Valley  dam,  the  Winter-Anderson  dam,  and  the 
Belknap  dam  near  Yantic  were  practically  unharmed  by  the  flood 
waters.  The  first  two  are  of  the  brush  type,  the  second  being  a  com- 
paratively small,  cheap  structure.  The  Belknap  dam  is  in  the  main 
a  timber,  rock-fill  dam,  7  feet  high,  with  a  spillway  of  about  130  feet. 
It  was  last  built  in  1904,  at  a  cost  of  $5,000. 

The  banks  of  the  river  were  scoured  and  cut  awav  for  considerable 
distances  in  many  places,  while  a  sliifting  of  the  bed  and  channel  of 
the  stream  was  also  very  apparent. 

The  river  was  bank  full  from  Chinook  to  Malta  and  between  Malta 
and  Glasgow  it  was  over  its  banks  at  low  places,  flooding  the  bottom 
lands  to  a  depth  of  several  feet  in  different  localities.  Many  randies 
and  houses  were  under  water  and  there  was  the  usual  loss  of  domestic 
stock,  etc.  It  is  probable,  however,  that  the  total  damage  done  by 
the  Milk  River  itself  did  not  exceed  $30,000. 

At  Glasgow  the  water  rose  to  the  backyard  of  the  court-house,  and 
at  Malta  a  gage  height  of  19  feet  was  attained.  (See  p.  81  for  ele- 
vation of  high  water  at  different  points  on  this  stream.) 

Beaver  CreeJc  {Chouteau  County). — This  creek  was  at  a  high  stage 
during  the  early  June  flood  and  continued  to  do  damage  for  several  days 
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after  its  first  subsidence  on  account  of  cloud-bursts,  etc.  The  stream 
was  out  of  its  banks  for  a  long  distance  along  its  course.  Part  of  the 
flood  water  rushed  down  the  Havre  Irrigation  Company's  ditch,  the 
head  gates  of  which  were  open,  and  scoured  the  upper  portion,  and 
broke  through  the  banks  in  many  places.  The  small  dam  at  the 
head  of  this  ditch  was  also  practically  destroyed.  The  waten^ay 
provided  through  the  Montana  Central  track  was  apparently  insuf- 
ficient. For  over  a  day  the  water  was  running  over  it  to  a  depth  of  a 
foot  or  more.  For  several  days  there  was  a  large  pond  formed  above 
the  track  exceeding  one-fourth  mile  in  width.  The  wave  action  from 
this  lake,  probably  in  connecticm  with  the  rush  of  water,  did  consider- 
able damage  to  the  embankment  for  a  distance  of  300  to  400  yards 
west  of  Assinniboine  Station.  The  upper  side  of  the  embankment 
was  badly  eroded  and  the  ballast  was  washed  from  under  the  ties. 
The  track  was  washed  through  at  one  place  about  one-fourth  mile 
east  of  the  station,  and  a  section  of  the  main-line  track  of  the  Great 
Northern  was  taken  out  at  Pacific  Juncti(m  by  this  creek,  and  traffic 
was  delayed  for  several  hours  on  different  occasions.  The  greater 
part  of  the  damage  done  by  this  creek  was  sustained  by  the  Gre^it 
Northern. 

The  drainage  area  of  the  stream  is  estimated  at  from  40  to  50 
square  miles,  of  which  the  greater  part  is  situated  in  the  Bear  Paw 
Mountains.  A  conservative  estimate  of  the  maximum  discharge  in 
the  flood  is  4,000  second-feet.  A  flood  cross  section  taken  1  mile 
below  Fort.  Assinniboine  showed  an  area  of  1,300  square  feet.  With 
the  slope  of  7.5  feet  per  1,000  feet,  obtained  from  topographic  sheets, 
and  an  assumed  coefficient  of  roughness  of  0.045  in  Kutter's  formula, 
the  velocity  was  found  to  be  8.0  feet  per  second;  but  on  account  of 
the  shape  of  the  channel  at  this  point  and  for  other  reasons  it  is 
believed  to  have  been  not  much  in  excess  of  3  feet  per  second. 

Red  Rock  (■oulee. — This  coulee  was  reported  to  be  out  of  its  banks 
and  overflowing  considerable  land  along  its  course.  The  channel 
of  the  Fort  Belknap  canal  was  filled  by  the  flood  waters,  but  the  canal 
was  practically  imdamaged.  The  Ross  and  MacClaren  reservoirs  on 
the  coulee  were  destroyed.  The  drainage  area  of  the  coulee  is  over 
40  square  miles  and  the  flow  of  water  was  no  doubt  considerable, 
though  no  estimate  of  it  was  made. 

^yfst  Forh  of  Milk  River. — This  stream  had  been  over  its  east,  or 
left,  bank  for  a  couple  of  days  in  the  latter  part  of  May,  the  over- 
flowing water  escaping  eastward  through  a  slough.  In  the  flood  from 
June  S  to  11  it  reached  a  much  higher  stage.  The  water  went  over 
the  right,  or  west,  bank  also,  flooding  a  large  area,  including  the  north 
side  of  Chinook,  which  was  submerged  for  a  couple  of  days,  forcing 
people  to  temporarily  abandon  their  homes.  The  maximum  gage 
height  attained  was  17  feet,  at  which  height  it  is  probable  that 
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not  over  half  the  total  flow  was  contained  within  the  banks  of  the 
creek.  It  is  estimated  that  the  maximum  flow  in  this  flood  was  3,000 
second-feet. 

On  June  7  at  2  p.  m.  the  Reser  Irrigation  dam  on  this  stream, 
about  12  miles  north  of  Chinook,  was  washed  out.  The  water  tore 
through  the  center  of  the  structure,  taking  everything  bodily  for  a 
width  of  about  40  feet.  This  dam  was  a  timber-crib,  rock-fill  dam 
of  the  weir  type.  It  was  built  in  1904  at  a  cost  of  probably  $1,500. 
The  width  of  the  spillway  was  about  90  feet,  and  as  the  left  bank  Ls 
low  there  was  an  extension  earthen  embankment  on  that  side.  The 
structure  was  firmly  joined  by  sheet  piling  to  the  right  bank  and  to 
the  earthen  embankment  at  the  left.  On  Friday,  June  8,  the  break- 
ing of  the  Garthofner  and  Hedge  reservoir  dams  on  a  branch  of  West 
Fork  caused  an  enormous  amount  of  impounded  water  to  be  let  loose. 
The  loss  due  to  the  destruction  of  these  two  dams  was  about  $3,000. 
Probably  the  only  dam  left  standing  on  this  creek  was  that  of  the 
West  Fork  Irrigation  Company,  a  rock-fill  timber  structure  last  built 
in  1904.  Including  the  cost  of  the  old  brush  dam,  part  of  which  still 
remains,  the  total  cost  was  about  $2,500.  It  has  a  ^ddth  of  spillway 
of  80  feet. 

The  total  damage  done  by  the  flood  on  this  stream  is  estimated  at 
$15,000. 

North  Fork  of  Milk  River. — During  this  flood  the  North  Fork 
reached  a  height  much  greater  than  any  within  the  memorj^  of  the 
oldest  inhabitant.  The  maximum  gage  height  attained  during  the 
night  of  June  7  was  16.63  feet.  The  flood  area  of  the  cross  section  at 
the  gaging  station  was  1,500  square  feet  and  the  discharge,  estimated 
from  Kutter's  formula  (using  a  slope  of  4  feet  per  mile  and  an 
assumed  7i=.035),  was  7,700  feet. 

Even  at  this  point,  which  is  well  up  in  the  hills,  the  stream  over- 
flowed its  right  bank,  while  the  lower  portion  of  the  creek  for  5  to  6 
miles  above  its  mouth  was  out  of  its  banks  and  overflowed  surrounding 
fields.  The  high-water  mark  is  within  3  feet  of  the  level  of  the  floor, 
at  the  highest  point,  of  the  county  liighway  bridge  along  the  Great 
Northern  Railway,  and  within  5  feet  of  the  bottom  of  the  plate-girder 
railway  bridge. 

The  Matheson  dam,  on  this  stream,  was  badly  damaged,  the  Mathe- 
son  canal  was  entirely  under  water,  and  all  the  bridges  and  flume 
crossings  along  it  were  washed  out,  though  no  great  damage  was  done 
to  the  canal.  The  railway  embankment  was  damaged  but  slightly, 
but  the  highway  along  it  was  completely  submerged,  rendering  travel 
impossible. 

By  far  the  greatest  loss  on  North  Fork  was  that  due  to  the  drown- 
ing of  stock,  especially  sheep.  Several  outfits  were  'Mambing"  at 
various  places  along  this  stream  and  the  tributary  coulees.     In  many 
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cases  it  was  impossible  for  them  to  move  out  before  they  were  sur- 
rounded by  the  rising  waters.  Thousands  of  lambs  were  thus 
entrapped  and  drowned,  while  many  others  perished  in  the  storm. 
Not  a  few  sheep  perished  in  the  same  manner. 

Outside  of  the  stock  loss,  which  is  large  but  difficult  to  estimate,  the 
total  damage  done  by  the  flood  waters  of  this  creek  probably  did  not 
exceed  $5,000. 

TJiirtymile  {or  Parallel)  Creek. — ^Probably  as  much  damage  was  done 
by  this  creek  as  by  any  of  the  tributaries  of  Milk  river.  It  usually 
carries  considerable  water  during  the  spring  floods,  but  is  dry  as  a  rule 
for  the  remainder  of  the  year  except  during  heavy  storms.  At  inter- 
vals of  a  mile  or  two  along  its  lower  course  earthen  dams  have  been 
built  to  divert  and  store  the  run-off  water.  The^e  dams  have  the  eflfect 
of  raising  the  water  and  causing  the  banks  of  the  stream  to  overflow 
from  a  much  smaller  flow  than  they  otherwise  would.  Of  course  the 
stream  channel  is  entirely  inadequate  in  any  case  to  carry  any  large 
amount  of  flood  water.  At  a  point  a  few  miles  above  Harlem  the 
flood  cross  section  was  found  to  be  1,950  square  feet  and  the  esti- 
mated discharge  was  8,880  feet. 

It  started  to  rain  at  Harlem  on  the  morning  of  June  6  and  poured 
ince^ssantly  for  twenty-four  hours.  Early  on  June  7  the  creek  was 
out  of  its  banks  and  running  over  the  north  side  of  Harlem;  people 
were  commencing  to  leave  their  homas.  The  water  rose  rapidly  until 
noon,  when  the  whole  north  side  was  under  from  2  to  4  feet  of  water. 
At  that  time  there  were  nearly  1,000  second-feet  flowing  down  the 
main  street  of  Harlem,  the  water  being  above  the  hubs  of  an  ordinary 
wagon.  At  8  o'clock  that  evening  it  had  fallen  somewhat,  and  the 
next  morning  the  creek  was  pretty  well  back  into  its  banks.    (PI.  V.) 

The  tracks  of  the  Great  Northern  Railway  prevented  the  water 
from  flooding  over  the  south  side  of  Harlem.  A  sheet  of  water, 
backed  up  by  the  track,  extended  from  nearly  2  miles  above  Harlem 
to  3  to  4  miles  below.  In  the  stock  yards,  a  mile  east  of  Harlem,  there 
were  3  to  4  feet  of  water,  and  the  right-of-way  fence  posts  were  invisi- 
ble at  points  along  the  railroad.  South  of  the  railway  track  and  east 
of  Hariem  a  river  3  to  4  milas  wide  was  flo^^nng  into  Milk  River. 
Many  houses  and  ranchas  were  surrounded  or  submerged  to  a  depth 
of  3  feet  or  more.  At  low  places  along  the  railroad  the  water  was 
almost  on  a  level  with  it,  and  the  upper  side  of  the  embankment  was 
being  cut  away  and  the  ballast  washed  from  under  the  ties,  causing 
the  track  to  settle;  at  one  or  two  trestles  the  embankment  was  washed 
through.  Every  bridge,  trestle,  and  culvert  in  the  track  for  a  dis- 
tance of  5  to  6  miles  was  carrying  water  to  its  maximum  capacity, 
while  the  water  level  in  the  lake  above  the  track  was  rising  rather 
than  falling.  In  order  to  allow  the  impounded  water  to  escape  and  to 
save  the  track  it  was  necessary  to  cut  channels  through  it  in  several 
places. 
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The  following  clipping  is  taken  from  the  Great  Falls  Tribune  of 
June  8  regarding  this  flood: 

Ilarlem,  June  8. — One  '>f  the  heaviest  rainfa1l8  that  has  ever  been  known  in  this 
part  of  the  country  fell  in  the  Milk  River  Valley,  b(»ginning  at  9  a.  ni.  Wednesday. 
The  town  and  entire  valley  is  one  solid  lake  of  water.  The  residents  on  the  north 
Adv  of  the  railroad  track  had  to  be  taken  from  their  hfmies  by  w^agons  to  hotels  and 
(ither  places  of  refuge.  All  cellars  and  most  houses  are  filled  with  water.  Bridges 
and  railroad  tracks  are  washed  out  and  trains  tie<l  up  all  along  the  line.  Considerahle 
flainair«»  U)  she<'p  and  ftock  is  refx>rted.  Uc^ports  reaclK'd  here  this  aftf^mcxm  that 
Sprinkle  Firothers'  entire  band  of  4,000  sli(»ep  were  drowncnl  in  Thirtymile  Creek  the 
pa^t  two  days.  Milc^  of  railroad  right-of-way  fence  are  imder  water  and  every  country 
nm\  is  a  river.     The  damage  to  property  and  st<»ck  is  estimate<l  at  $40,000. 

The  above  estimate  of  the  loss  is  probably  rather  large. 

On  Fifteenniile  Coulee,  which  heads  a  short  distance  from  Thirty- 
mile  Creek,  there  was  also  a  great  loss  due  to  the  dro^\Tiing  of  stock. 

Threemile  Coulee. — The  large  earthen  reservoir  dam  on  Threemile 
Coulee,  built  by  the  Indian  Department,  was  taken  out  during  this 
flood.  It  was  destroved  mainlv  bv  wave  action  in  the  reservoir. 
The  cost  of  this  structure  was  probably  $2,000  to  $3,000,  and  the 
damage  done  amounted  to  a  few  hundred.  The  reservoir  has  a 
length  of  over  a  mile  and  a  width  of  about  one-fourth  mile.  From 
approximate  data  on  the  time  of  filling  the  reservoir,  it  is  believed 
that  the  maximum  flow  was  nearly  2,000  second-feet  and  the  run-off 
about  3,000  acre-feet. 

Peoples  Creel'. — ^This  creek  was  out  of  its  banks  for  a  long  distance, 
and  it  is  stated  that  all  the  country  near  its  mouth  into  Milk  River 
was  a  regular  lake.  A  flood  cross  section  was  taken  at  the  Ereaux 
ranch,  about  3  miles  from  the  mouth.  Both  banks  had  overflowed  a 
short  distance  above  the  section,  fonning  islands  on  both  sidas  at  that 
point.  It  is  estimated  that  the  maximum  flow  was  in  excess  of  4,000 
second-feet.  As  this  creek  rises  in  the  Bear  Paw  and  Little  Rockv 
mountauis,  it  is  likelv  that  there  was  considerable  flow  for  several 
days.  As  a  rule,  it  carries  water  for  a  long  time  after  the  other 
streams  in  the  vicinity  are  dry. 

Little  damage  was  done  by  this  creek,  that  due  to  the  flooding  of 
the  bottom  land  being  slight. 

Beaver  CreeTc  {VaUey  County). — Beaver  Creek  carried  an  amoimt  of 
water  during  the  spring  of  1906  greatly  in  excess  of  any  discharge  for 
several  years.  In  the  latter  part  of  May  the  gage  height  at  the  gaging 
station  was  nearly  1 1  feet,  while  in  the  big  June  flood  it  rose  to  a  height 
of  about  12.60  feet,  as  shown  by  high-water  marks;  again  in  the  latter 
part  of  June  a  height  of  over  12  feet  was  attained.  In  April,  1904, 
the  gage  height  was  within  a  foot  of  the  liighest  for  the  present 
season,  while  the  estimated  maxinuim  discharge  Ls  not  nuich  over  a 
fourth  that  for  1906. 
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« 

The  maximum  gage  height  attained  by  the  Beaver  Creek  overflow 
channel  on  June  9  was  11.56  feet,  while  the  discharge  must  have  been 
considerably  over  one-half  that  in  the  main  channel.  Lake  Bowdoin, 
which  is  suppUed  mainly  by  this  stream,  rose  several  feet  in  height 
and  the  water  level  was  up  along  the  railroad  embankment  for  miles. 
The  latter  was  badly  scoured  by  wave  action;  the  softening  of  the 
roadbed  made  travel  necessarily  slow  and  dangerous.  A  great  area 
of  bottom  hay  land  on  the  south  side  of  the  track  was  included  within 
the  high-water  contour  of  the  lake,  and,  as  the  latter  subsided  slowly, 
part  of  this  land  was  made  valueless  for  the  season.  A  portion  of  the 
north  end  of  the  Brady  dam  on  this  lake  was  washed  out.  The 
approximate  high-water  level  of  the  lake  for  the  season  was  2,210.3, 
Havre  datum. 

On  the  upper  waters  of  Beaver  Creek  great  damage  was  done  by  the 
breaking  of  the  reservoir  dams  of  B.  D.  PhiUips's  irrigation  system. 
It  has  been  stated  that  this  loss  is  in  the  neighborhood  of  $30,000. 

All  along  Beaver  Creek  Valley  the  flood  waters  covered  the  whole 
flat,  while  many  of  the  tributaries  also  carried  enormous  volumes  of 
water.  This  was  especially  so  in  the  later  June  flood,  which  was  con- 
fined mainly  to  the  lower  tributaries.  Among  them  may  be  men- 
tioned Clanton  and  Le  Noir  coulees,  which  carried  veritable  rivers. 
The  fall  of  these  coulees  is  from  40  to  50  feet  per  mile  and  the  flood 
waters  rushing  from  them  tore  up  the  ground.  It  is  estimated  that 
Le  Noir  coulee,  with  a  drainage  area  of  16  square  miles,  had  a  maxi- 
mum discharge  of  8,600  second-feet.  This  does  not  seem  possible, 
but  is  based  on  flood  cross  sections  and  velocities  computed  by 
Kutter's  fonnula.  Between  100  and  200  acres  on  Sanford's  ranch, 
at  the  mouth  of  the  coulee,  were  submerged  to  a  depth  of  several  feet 
and  the  crops  washed  out  of  the  ground.  A  great  many  hogs  were 
drowned  on  this  ranch  by  the  flood  waters.  It  is  a  peculiar  fact  that 
the  Sanford  reservoir  dam  on  this  coulee,  an  earthen  dam  425  feet 
long,  withstood  the  flood,  though  it  was  topped  by  the  rushing  waters 
to  a  depth  of  1.5  feet. 

Along  the  whole  course  of  Beaver  Cre^k  and  its  tributaries  it  is 
probable  that  there  was  a  great  loss  due  to  the  drowning  of  stock. 

The  railroad  dams  at  Ashfield  and  Saco,  rock-crib  structures,  were 
practically  put  out  of  commission  by  the  action  of  the  successive  floods. 

The  creek  went  out  of  its  banks  above  Saco,  and  for  days  that  towTi 
was  under  water,  in  many  places  the  depth  being  over  3  feet,  while  the 
inhabitants  went  around  the  streets  in  rafts  and  boats.  The  eleva- 
tion of  the  high-water  level  at  Saco  was  2,175,  Havre  datum. 

All  of  the  lower  valley  of  Beaver  Creek  between  Saco  and  the 
mouth  was  inundated.  It  is  probable  that  the  total  damage  done  by 
the  flood  on  this  stream  was  fully  $50,000. 
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Larb  Creek. — This  creek  has  a  valley  very  similar  to  that  of  Beaver 
Creek,  of  which  it  is  a  tributary,  and,  as  on  that  stream,  the  whole 
creek  bottom  was  flooded.  A  flood  cross  section  was  taken  about  a 
mile  above  the  mouth  of  Second  Creek,  from  which  the  maximum  dis- 
charge was  estimated  at  6,800  second-feet.  Many  of  the  tributaries 
also  carried  large  amoimts  of  water.  Where  Larb  Creek  emerges  into 
the  Beaver  Creek  flat  the  high-water  line  was  in  many  places  within 
100  feet  of  the  stakes  of  the  proposed  "A''  line  canal  of  the  Milk  River 
project. 

The  damage  due  to  the  flood  waters  of  Larb  Creek  was  not  verj' 
great,  though  there  was  probably  considerable  loss  of  stock. 

Hay  and  Buffalo  coulees. — These  coulees  emerge  from  the  hills 
south  of  Vandalia  and  have  a  drainage  area  of  about  8  square  miles 
each.  On  the  evening  of  June  6,  after  the  heavy  rain,  the  water  came 
down  them  with  a  great  nish  and  soon  the  whole  flat  below  was  cov- 
ered. The  only  outlet  through  the  Great  Northern  Railway  track 
provided  for  this  water  was  a  small  trestle  at  the  east  end  of  the  Van- 
dalia switch,  and  some  distance  east  of  this  a  concrete  culvert  about 
4  feet  high  and  a  cast-iron  pipe  about  40  inches  in  diameter.  On 
account  of  hills  to  the  east  and  west  there  was  no  other  escape  for  the 
water  than  through  these  three  openings,  and  the  greater  part  of  it 
went  to  the  smaller  ones.  These  were,  of  course,  entirely  inadequate 
to  carry  it,  and  the  result  was  that  the  water  was  backed  up  nearly  to 
the  level  of  the  track,  the  embankment  of  which  is  upward  of  15  feet 
high  in  places.  The  upper  side  of  the  embankment  was  softened  and 
a  whole  work  train  going  across  was  overturned  into  this  pond  on 
account  of  the  yielding  of  the  track.  A  little  later  the  track  was 
washed  out  near  the  culvert  for  100  feet  or  more  and  traffic  was 
suspended  for  days. 

WtUow  OreeJc  near  (ilasgow. — The  greatest  damage  done  by  the  flood 
waters  of  this  stream  was  the  total  annihilation  of  the  Cutting-Patten- 
Truscott  reservoir  dam  on  the  morning  of  June  7.  In  the  latter  part 
of  May  the  reservoir  had  been  filled  to  its  maximum  capacity  during 
the  heavy  rains,  but  had  not  been  appreciably  damaged,  though  the 
I^nz  dam,  a  smaller  structure  on  the  creek,  went  out. 

At  the  time  the  first-named  dam  failed  it  is  stated  that  the  water- 
level  was  hardly  as  high  as  in  the  first  flood,  but  its  destruction  was 
caused  by  the  heavy  wind  which  had  been  blowing  incessantly  against 
it  for  twenty-four  hours  preceding  its  failure.  The  dam  was  cut  to 
pieces  bj'-  the  waves,  which  beat  on  it  and  over  it,  and  by  the  sul)S(»- 
((iient  rush  of  the  impounded  waters. 

This  dam  was  a  well-made  earthen  embankment  about  1,800  feet 
long,  varying  in  height  from  7  to  12  ^aet  except  at  the  creek  channel, 
w^here  it  was  probably  20  feet  high.     At  that  part  of  the  dam  there 
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was  a  center  plank  wall  composed  of  2-inch  planking  nailed  to  piles, 
and  this  portion  of  the  dam  was  also  puddled.  The  top  width  of  the 
dam  was  14  feet,  the  upstream  slopes  were  3:1  and  the  lower  2:1. 
The  upstream  side  was  riprapped  with  bundles  of  willows  fastened  at 
the  water  surface.  There  was  ample  wasteway  provided  at  the  left 
side  of  the  dam.  A  conservative  estimate  of  the  loss  due  to  the 
destruction  of  this  dam  is  $10,000. 

The  reservoir  comprises  an  area  of  about  400  acres.  At  one  time 
before  its  destruction  a  rise  of  3  inches  per  hour  was  noted  in  the 
reservoir,  which  would  mean  a  discharge  of  1,200  second-feet.  It  is 
probable  that  the  maximum  was  at  least  twice  that  amount.  The 
rise  of  the  water  surface  in  an  ordinary  flood  was  4  inches  in  twenty- 
four  hours. 

A  large  area  of  country  below  the  reservoir  was  flooded,  and  the 
highway  bridge  immediately  below  was  taken  out.  The  total  flood 
loss  on  this  stream  was  probably  in  excess  of  $20,000. 

Rock  OreeJc, — This  stream  rose  to  a  great  height  during  the  early 
June  flood.  From  high-water  marks  the  maximum  gage  height  was 
18.35  feet,  and  it  is  estimated  that  the  maximum  discharge  was  18,000 
second-feet.  At  the  Rock  Creek  Canal  dam  the  creek  channel  could 
not  l)egin  to  CRVTy  the  water,  and  it  was  spread  over  the  bottom  for 
nearly  a  mile  in  ^ddth  and  to  a  depth  of  several  feet.  The  height 
over  the  Rock  Creek  canal  dam  was  about  9  feet,  and  it  is  estimated 
that  the  gage  height  was  1 1  feet  on  the  Rock  Creek  canal  gage.  The 
headworks  of  the  ditch  were  washed  out,  and  the  ditch  bottom  w^as 
badly  scoured.  It  is  probable  that  the  canal  was  completely  under 
water  at  places  near  the  head.  Several  small  structures  along  the 
canal  were  taken  out  and  the  embankment  gave  away  at  one  or  two 
coulee  crossings. 

The  Rock  Creek  canal  dam  was  not  damaged  in  the  least  by  the 
flood  water.  It  is  a  verj'  well-built  rock-c^rib  timber  structure,  the 
width  at  the  crest  being  140  feet,  and  the  height  above  the  creek  bot- 
tom about  6  feet.     It  wa«  built  in  1902. 

Tlie  total  damage  done  by  the  flood  on  this  creek  was  probably  not 
in  excess  of  $5,000. 

Frenrhman  &^fl\- Though  this  creek  with  its  drainage  area  of 
1,700  s(|uare  miles  is  probal)ly  the  most  dependable  tributary  of  Milk 
River,  the  maximum  flood  flow  was  not  nearly  as  large  as  that  for 
many  of  the  smaller  branches.  Owdng  to  the  great  length  of  the 
drainage  basin,  the  flood  waters  from  the  lower  portion  had  passed 
bv  before  the  waters  from  above  came  down.  From  a  flood  cross 
section  it  is  estimated  that  the  maximum  flow  during  the  present 
year  was  6,500  second-feet.  At  the  same  point  in  1903  a  high-water 
mark  about  1.50  feet  above  that  of  the  present  season  was  attained. 
Practically  no  damage  to  structures  was  done  on  this  stream^  though 
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there  was  no  doubt  some  stock  loss.     The  only  important  dam  on  . 
this  creek,  that  of  the  Frenchman  Irrigation  ('ompany,  was  unharmed. 
This  is  a  rock-crib  structure  85  feet  wide  at  the  crest  and  5  J  feet 
hif^.     It  was  built  about  1899. 

]Yhitewater  Creek, — Xo  estimate  of  the  floini  flow  of  this  crt^k  was 
made  by  Kutter's  fonimla,  but  with  its  drainage  area  of  700  scjuare 
miles  the  maximum  nmst  have  been  at  least  3,500  seccmd-feet.  There 
are  several  small  earthen  dams  along  the  course  of  this  creek  and 
two  large  mill-reservoir  dams  situated  13  and  18  miles,  respectively, 
above  the  mouth  of  the  creek.  The  upi>er  dam  was  partly  destroyed, 
a  section  50  yards  wide  being  taken  out  at  the  creek  channel  and  the 
whole  upper  side  of  the  embankment  being  badly  pitted  and  caved 
bv  the  wave  a<*tion.  The  dam  consists  of  an  earthen  embankment 
about  1,000  feet  long.  It  is  25  feet  high  at  the  creek  bed  and  from 
that  point  the  height  gradually  diminishes  imtil  it  runs  out  into  the 
higher  ground  at  the  ends.  The  top  width  is  between  10  and  12  feet 
and  side  slope  1J:1.  It  was  completed  in  1905  but  has  not  been 
riprapped  on  the  upper  side.     This  is  what  probably  led  to  its  failure. 

The  lower  dam  was  similar  in  construction  to  the  other,  but  was 
riprapped  with  gravel  and  small  bowlders.  It  withstood  the  wave 
action,  though  it  was  badly  pitted.  The  water  level  in  the  reservoir 
was  within  3  feet  of  the  top  of  the  dam.  The  length  of  the  dam  is 
1,200  feet  and  the  greatest  height  about  18  feet. 

The  total  cost  of  these  two  dams  was  probably  $15,000,  and  the 
damage  done  will  amount  to  about  $3,000. 

Other  streams. — ^At  many  places  between  Tampico  and  Glasgow 
the  road  as  well  as  many  fields  were  submerged  by  the  flood  waters 
of  Antelope  Creek,  Brazil  Creek,  and  intermediate  coulees,  or  from  the 
back  water  and  overflow  water  of  Milk  River  its<»lf .  Outside  of  a  small 
amount  of  damage  to  buildings  and  the  inconvenience  resulting  from 
the  high  water  there  was  comparatively  little  loss  on  these  streams. 

The  Mahon-IIoyt  earthen  reservoir  dam  on  Brazil  Creek  was 
washed  through  in  one  place  and  damaged  by  the  wave  action  to  the 
extent  of  $500  or  more. 

Several  streams  to  the  north  and  east  of  Malta,  such  as  Big  and 
Little  Cottonwood  and  Assinniboine  creeks,  rose  to  great  heights, 
attaining  their  maximum  probably  in  the  later  June  flood.  Every 
coulee  and  stream  for  miles  was  taxed  to  its  maximum  capacity  and 
many  overflowed  their  banks.  As  this  area  is  sparsely  populated 
little  loss  was  sustained,  though  the  roads  were  rendered  impassable 
and  several  small  bridges  were  washed  out. 

RES  I'M  E. 

The  actual  property  loss  resulting  from  this  flood  was  probably 
about  $250,000.     Of  this  the  Great  Northern   Railway  Company 
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sustained  a  considerable  amount,  the  p-eater  part  of  which  would 
have  been  prevented  had  ample  waterway  in  their  tracks  been  pro- 
vided. The  washouts  were  caused  mainly  by  the  water  impounded 
by  the  track  embankments. 

A  great  many  dams  were  destroyed,  only  a  small  percentage  of 
the  earthen  reservoir  dams  on  the  tributaries  of  Milk  River  success- 
fully withstanding  the  flood.  Had  these  dams  stood,  a  great  deal 
of  the  submergence  of  the  valley  lands  would  have  been  prevented, 
though  the  combined  capacities  of  all  these  reservoirs  would  have 
been  entirely  insufficient  to  store  the  run-off  watsrs.  The  high  wind 
which  blew  so  steadily  from  the  west  during  the  greater  part  of  the 
early  June  flood  was  in  large  measure  the  cause  of  the  failure  of  most 
of  these  embankments,  as  they  were  not  constructed  in  a  manner 
to  enable  them  to  resist  the  action  of  waves  for  any  continued  period. 
The  railway  embankments  were  also  badly  scoured  and  pitted  by  the 
waves  in  the  lakes  formed  above  them. 

Had  the  earthen  dams  been  well  riprapped  a  great  many  would 
probably  have  stood.  However,  to  insure  their  safety,  it  would  have 
been  necessary  for  the  riprap  to  extend  from  the  upstream  side,  over 
the  top,  and  down  for  a  short  distance  on  the  lower  face,  as  the  waves 
in  manv  cases  beat  over  them  when  the  reservoirs  were  full.  The 
failure  of  one  or  two  timber  structures  was  unlooked  for  and  could 
hardly  have  been  avoided. 

Had  this  flood  occurred  in  a  thickly  populated  community  the 
damage  would  have  unquestionably  been  large,  but  the  area  affected 
was  very  sparsely  populated.  In  the  total  length  of  200  miles  of 
flooded  country  it  is  doubtful  whether  the  population  is  in  excess 
of  5,000  people. 

A  flood  of  this  magnitude  is  not  likely  to  occur  again  for  many  years. 
In  that  time  the  reservoirs  destroyed  will  undoubtedly  be  rebuilt,  in 
addition  to  many  more.  Profiting  by  this  experience  gained  in  this 
flood,  people  will  probably  build  their  dams  more  substantially,  espe- 
cially in  the  case  of  the  larger  ones,  the  destruction  of  which  involves 
the  loss  of  thousands  of  dollars.  It  would  be  a  comparatively  easy 
matter  to  store  a  large  enough  per  cent  of  the  run-off  of  a  flood  of  this 
magnitude  so  that  the  remainder  could  easily  be  carried  by  the 
natural  channels,  the  destruction  of  property  thus  being  avoided. 

Over  large  drainage  areas  in  this  vicinity  the  per  cent  of  run-off  is 
apt  to  be  small,  the  immediate  run-off  not  being  much  in  excess  of 
10  to  15  per  cent  of  the  rainfall,  while  not  a  ver}^  large  rate  is  to  be 
expected.  However,  on  very  small  areas  covering  from  10  to  20 
square  miles  ver}'  excessive  rates  may  occur,  exceeding  even  500 
second-feet  per  square  mile  for  short  periods.  This  is  especially 
true  when  the  slopes  are  steep  and  the  drainage  area  is  comparatively 
broad. 
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The  people  in  the  Milk  River  Valley  and  the  surrounding  country 
at  the  present  time  do  not  depend  primarily  on  farming  and  irrigation 
for  a  living.  In  the  whole  vialley  and  its  tributaries  there  are  probably 
not  over  50,000  acres  of  land  which  have  any  kind  of  irrigation  which 
is  to  be  depended  on  in  the  least.  It  is  essentially  a  stock  country. 
During  the  continued  drought  preceding  this  flood  the  range  had  been 
eaten  off  and  dried  up  until  it  was  practically  barren.  Most  of  the 
water  holes,  even,  which  are  used  for  the  watering  of  range  stock, 
w^ere  dry.  In  the  valleys  there  was  likewise  no  moisture  and  no 
water  for  irrigation,  and  therefore  the  small  hay  crops  obtained  in 
1905  were  about  to  be  followed  by  practically  none  in  1906.  It  was 
becoming  evident  that  stock  must  either  be  left  to  starve  or  trans- 
ferred to  different  ranges.  The  continued  rains  beginning  the  middle 
of  May  had  the  effect  of  transforming  this  barren  waste  into  a  verit- 
able garden  spot.  The  range  grass  sprang  up  again  as  if  by  magic, 
and  at  the  end  of  the  storm  it  was  better  than  it  had  been  for  years. 
Tlie  stockman  had  been  saved.  The  flood  waters  in  many  places  in 
the  valley,  irrigating  the  hay  fields  as  they  ran  over  them,  did  a  great 
deal  more  good  than  harm. 

Though  much  stock,  especially  lambs,  perished  during  this  long 
storm,  the  benefits  resulting  to  this  industry  many  times  offset  the 
loss  on  the  range  and  the  damage  done  in  the  valley.  Under  the 
existing  conditions  in  Milk  River  Valley  this  flood,  therefore,  was 
more  beneficial  than  otherwise. 

FLOOD  OF  JUNK  87,  1906. 

On  Jime  27,  in  the  vicinity  of  Malta,  there  occurred  a  very  excessive 
local  rainfall  of  short  duration.  It  covered  a  territory  extending 
probably  15  miles  east  and  west  of  Malta.  The  tributaries  in  that 
vicinity  rose  to  a  much  greater  height  than  in  the  early  June  flood, 
and  in  many  cases  to  unprecedented  heights.  From  the  records  of 
the  voluntary  weather  observer  at  Malta  the  total  precipitation  in 
this  storm  was  1.94  inches,  of  which  1.75  inches  fell  in  an  hour  and 
fifteen  minutes. 

Within  a  short  time  every  stream  and  coulee  was  carrying  a  phe- 
nomenal amoimt  of  water.  Coulees  which  had  not  carried  water  for 
years  became  rushing  torrents.  West  of  Wagner  the  waterways  pro- 
vided in  the  railway  track  were  entirely  inadequate,  and  the  country 
north  of  it  was  a  large  pond.  At  the  culvert  1  i  miles  west  of  Wagner 
the  track  was  washed  through  for  a  distance  of  100  yards. 

Wagner  was  practically  all  under  water.  At  the  depot  the  level  of 
high  water  was  only  about  3  feet  below  the  general  track  level.  East 
of  Wagner  there  was  a  lake  extending  from  the  railroad  track  to  the 
foothills  and  continuing  along  the  track  several  miles.  The  highwaj^s 
were  submerged  at  points  both  east  and  west  of  the  station  to  a  depth 
of  3  to  4  feet. 
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Exeter  Creek  carried  an  enormous  volume  of  flood  water,  overflow- 
ing its  banks  and  following  along  the  railroad  track  for  several  miles 
to  the  east.  At  the  culvert  at  Exeter  siding,  a  short  distance  west  of 
the  main  trestle  crossing,  a  section  of  track  was  badly  damaged,  while 
the  track  was  washed  through  at  a  trestle  a  mile  or  two  to  the  east- 
ward, delaying  traffic  for  several  hours.  From  the  appearance  of  a 
field  which  was  overflowed  the  velocity  was  evidently  considerable. 

A  flood  section,  taken  about  1  mile  north  of  the  railway  track,  shows 
an  area  of  880  square  feet  and  the  estimate  discharge  of  4,400  second- 
feet. 

Yadley  Coulee,  a  small  tributary  on  the  north  side  of  Milk  River, ' 
carried  a  remarkable  amount  of  water  in  this  storm.  It  was  higher 
by  several  feet  than  at  any  time  in  the  last  fourteen  years,  and  prob- 
ably it  was  never  at  a  higher  stage.  AMiere  it  emerges  from  the  hills 
onto  the  flat  the  water  was  on  a  level  with  the  floor  of  Davidson's 
house.  This  creek  has  a  fall  of  over  50  feet  to  the  mile,  from  which  it 
would  appear  that  the  velocity  was  verj'^  large.  Some  idea  of  this  can 
be  gained  from  the  fact  that  a  large  cottonwood  tree  in  the  coulee  was 
torn  out  by  the  roots  and  carried  for  300  yards  onto  the  flat.  A  flood 
cross  section  taken  about  1  mile  above  Davidson^s  house  showed  a 
total  area  of  430  square  feet  and  the  estimated  discharge  of  2,700 
square  feet. 

There  is  no  welWefined  channel  for  this  coulee  after  it' leaves  the 
hills,  and  it  is  stated  that  the  flood  waters  followed  along  Milk  River 
for  a  distance  of  7  miles  before  entering  it. 

The  cloud-burst  also  covered  part  of  the  drainage  area  of  Beaver 
Creek,  being  especially  violent  on  some  of  the  western  tributaries  of 
this  creek. 

This  flood  evidently  extended  as  far  west  as  Dodson  Creek,  though 
the  latter  did  not  rise  to  as  great  a  height  as  in  the  earlier  June  flood. 
Alkali  Creek  did  not  get  as  high  by  4  feet  as  in  the  earlier  flood.  This 
was  due  partly  to  the  fact  that  the  washing  out  of  several  reservoir 
dams  in  the  first  flood  caused  a  greater  rush  of  water.  The  damage 
done  on  both  of  these  last-named  creeks  probably  did  not  exceed 
$5,000. 

XAXIXUII  BI8CHAB0E  AND  HEIOHTS  OF  WATEB  DUBIHG  THE  FLOODS. 

Tlie  following  table  gives  the  approximate  flood  cross  section  and 
maximum  discharjice  of  many  of  the  streams  in  the  Milk  River  Vallev. 
They  were  computed  from  levels  taken  about  a  month  after  the  floods 
occurred.  The  high-water  marks  used  were  in  most  cases  quite  reliable. 
The  discharges  are  in  the  main  based  on  velocities  computed  by  Kut- 
ter's  formula,  using  values  of  '^7^'  varying  between  0.035  and  0.050. 
In  many  cases,  on  account  of  backwater  and  for  other  reasons,  other 
values  have  been  used  for  the  velocities  than  those  computed.  A  few 
of  the  estimates  of  discharge  are  practically  assumptions. 
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Estimated  flood  discharge  of  streams  in  Milk  Hirer  basin,  Jvne^  1906. 


Stream. 


Locality. 


Location  of  section. 


lleiffht  Slope 

high    i.tn'am  ^"^ 
watt»r  I    UhI 
abov*'     p«>r 
sitrpain*  1.000 

l)ed.      fwt. 


Feet. 

.Vlkali  Cneeic Malta )  mile  above  crossinff  of  proposed    16.60 

!      Malta  south  canaT. 

n.fiO 

(xHO 


Antelopp  Creek Tampico 

As9tnnil>oine  Croek    Malta . . . 

Ik'HVpr  Cn-^'k 

Clanton  Coulee . . . 


4  miles  above  Milk  River,  SW.  1 
sec.  32.  T.  29  N.,  R.  38  E. 

1  mik*  alwve  Milk  River,  7  miles 
north  of  Malta. 


Esti- 
mated 
cross  I  maxi- 
.«<€-   ,  mum 
tion.  .    dis- 
charge. 


Feet,    Sq.ft.  Sec. -ft. 
LO    .      9*0  (     '  ■^'" 

2.3    !  2.300 

5.0    !      050 


Vshfielda I  At  r.  8.  (i.S.  gage,  3  miles  south     13.80    3,350 

ofAshfleld.^ 

SE.  J  sec.  25,  T.  30  N.,  R.  21  E. 


Branch  of  Beaver 
Crwk. 


Center  sec.  10.  T.  29  N.,  R.  32  E.. 


Cottonwood  Creek. 
Le  Noir  Coulee:        i 

North  Branch.' do. 

South  Branch do. 

Lon£»trpe  Coulee do. 

SniithCouIw do NW.  J  sec.  20.  T.  29  N.,  R.  32  E.. 

i3<.aver  Cier^k '  Fort  Assinniboine    Fort  Assinniboine  Military  Res- 


10.00 
7.50 


SW.  I  sec.  7.  T.  29  N..  R.  32  E.. 
8W.  i  sec.  7,  T.  29  N..  R.  32  E.. 
NW.  1  sec.  27,  T. :«  N.,  R.  .2  E. 


4.2 

6.0 


7. 2  10. 0 
5.7  ■  9.5 
2.7  !  10.0 

3.3  3.0 


Big      Cottonwood 
rn««*k. 


Malta... 
Brazil  Cfvek \  Glasgow. 


Btij^Ky  Cre«»k do. 

Ch»Tr>' Creek do. 


CU-arCrwk j  Yantle. 

I><vl*K>n  Crp<*k Dodson. 

F.urnkA  Crp»«k Haro... 

E xr't^'r  Coulee •  ExeU-r . 


8.0 


Flxi-t<T  Crp»»k do.. 

F;fUt»nmile  Creek. .    Zurich . , 

I 
I 

F<ig«*y  C"!nvk Harlem, 

FT«>nchnian  C reek. .  i  Saco 


I«ir!)  Creek 
First  Ciwk 


do. 


ervation.  1  mile  north  of  Fort 
Assinniboine. 
T.  33N..  R.  30E.,  18mik>8north     13.5 
of  Malta,  1  mile  north  of  main 
road  to  Malta. 

1  mile  south  Mahon-Hovt  reser-     10.  5 
voir,  NE.  \  sec.,24,  T.  2H'S.,  R. 

38  E. 

2  miles  above  Milk  River,  NE.  i       «.  0 
sec.  29.  T.  30  N..  R.  38  E. 

2i  miles  north  of  Great  Northern     10. 2 

Rwy..  NW.  i  sec.  24,  T.  29  N.. 

R.  jfe  E. 
1^  miles  south  of  Yantic,  SW.  J       6.0 

sec.  33,  T.  33  N..  R.  18  E. 
1  mile  north  of  (Jrent  Northern       6.3 

Rwy.,  SW.  i  see.  29.  T.  31  N.. 

R.27E. 
i  mile  north  of  (Jretat  Northern      8.6 

Rwy.,  T.  31  N..  R.  26  E. 
1  mile  west  of  Exeter  siding,  :»0      13 

yards  north  of  (treat  Northern 

Rwy, 
1  mile  north  of  (treat  Northern  i    7.7 

Rwv.,  SE.  t  sec.  4,  T.  30  N.,  R.  . 

J9  E. 
SO  yards  south  of  Great  North-      8. 2 

em  Rwv.,  NW.  4  wc.  32,  T.  33 

N.,  R.  21  E. 
1  mile  north  of  Great  Northern       5.8 

Rwy..  NE.  i  sec.  15,  T.  32  N., 

R.  2.3  E. 
At  Taylor's  ranch,  NE.  J  8«».  34.     13. 00 

T.  33  N..  R.  34  E. 


7.5 


1.0 


1.180 
500 

450 

1,100 

35 

150 
1.300 

3,450 

1,300 


2.5    I  2.000 


1.5 

7.6 
0.8 

1,0 
10.0 

2.8 

3.0 

3.8 

2.5 

1.5 
5.0 

2.0 

3.6 


3.'X) 

700 
440 

200 
45 

900 

425 

i:« 


5.300 

2,300 

2. 150 

6.650 

4.250 

2,850 

3,600 

5,000 

150 

450 

3,900 

10.000 

2,000 

3.400 
1.240 

2.000 
1.200 

730 
250 

4,400 

1.650 

375 


9:«)  '    6,500 


c.'s.;{on 

1,325 
470 

5:« 


7,(X)0 
2,(>50 

1,700 

2,600 


Do 

Milk,  North  Fork 
Milk.  West  Fork . 


17.3 


0.75 


f2.800 
1,500 


SW.Jsw?.  11,T.30N..R.34E....    17.0 
Branch   of   Larb  ,  2  miles  above  LarbCieek,  middle      6.0 
Cn-ek.  '      of  sec.  28,  T.  31  N.,  R.  34  E. 

S#«ond  Creek do li  miles  above  Larb  Creek,  SW.       6. 8 

J  sec.  4,  T.  30  N..  R.  .34  E. 

I^ittle  Cottonwoo<*  I  Malta At  ford  on  main  road  to  Malta,       8. 0 

Creek.  I  north  side  of  Milk  River.  i 

Milk  River Havn» Gaging  station  at  Havre  high-   4.000 

way  bridge,  d 

Malta Gaging  station  at  Malta  high-     20.0 

way  bridge.  < 

Chinook Gaging  station  4  J  miles  north  of 

Chinook.  / 

— do Paging  station   }  mile  east  of 

I  CThinook.  ff 

I»f»nple»  Creek Dodson At  Ereaux's  house,  3  miles  above  '    9.30      0.90 

mouth.  Fort  Belknap  Indian 
Reservation. 

a  Beaver  Creek  Overflow,  which  comes  outj  above,  probably  carried  as  much  water  as  tlie  main 
channel. 

&  Gage  height,  12.60.  d  Gage  height,  10.0.  /  Gage  height,  10.63. 

c  Approximate.  <  Gage  height,  19.0.  g  Gage  height,  10.90. 

IRR  208—07 6 


720 


11.2.W 
7,700 
3.000 
3,000 
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Estwmfed  flood  discharge  of  streams  in  Milk  River  basin,  June,  1906 — Continued. 


Stream. 


Locality. 


Location  of  section. 


Beifht  Slope  , 

of  ol       r-i^-n^ 

high    stream  V^ 

^^U^T^    bed      ""^ 

above     per       ^ 


stream  I  1,000 
bed.   I  feet. 


tion. 


Peoples  Creek \ 

Roclc  Creek 

Savoy  Craek 

Sixmilf  Coulee 

Snake  Creek ' 

Taylor  Coulee 


Overflow , 
Hinsdale. 
Savoy . . . 


Chinook . 
Harlem. 


Thirtymlle    Creek 
(Parallel  Creek). 
Threomlle  Coulee . . 


Do 

Wayne  Creek 

White  Cre©k 

Whltebear  Crw?k. 


Malta... 
Harlem . 
Chinook. 

Harlem . 

do.. 

Saco 

Harlem . 


Whitewater  Crrek. 
WiUow  Creek 


Saco 

Glasgow , 


Yadley  Coulee i  Malta. 


Water  from  Peoples  Creek  above 

section. 
Just  l)e]owgaginK station,**  SW. 

i  sec.  3.  T.31  N.,  R.  30  E. 
i  mile  north  of  Great  Northern 

Uwy..  NW.  i  sec.  31,  T.  32  N., 

R  25  E 
i  mile* above  Milk  River,  SW.  i 

sec.  5.  T.  ;C  N..  R.  20  E. 
At  Taylor's  ranch.  \  mile  above 

mouth.  NE.  i  sec.  17,  T.  32  N., 

R.  22  E. 
50  yards  above  road  crossing,  \ 

mile  southwest  of  Malta. 
3  miles  northwest  of  Harlem, 

NW.  J  sec.  34.  T.  33  N..  R.  22  E. 
Near  bridge,  J  mile  south  of  Milk 

River,  SW.  \  sec.  1.  T.  32  N..  R. 

19  E. 
At  Reservation  resorvoir.  7  miles 

east  of  Fort  B«'lknap  Agi»ncy. 
Near    Great     Northern    Rwy. 

bridge.  8  miles  east  of  Harlem. 
At  Mill's  ranch,  NE.  i  sec.  3,  T. 

32  N.,  R.  33  E. 
Al)OUt  12  miles  east  of  Fort  Belk- 
nap   Agencv,    and    1)    miles 

above  Milk  Kiver. 

T.33N..  R.32E 

At       Cut  ting- Patten- Tniscott 

reservoir. 
1}  miles  north  of  Malta,  1  mile 

al)Ove  Davidson's  house. 


Feet.  I  Feet.    Sq.ft. 

20.00  '    0.75   10,100 
11.20  i     L  20  '      5a0 


3w0 
7.6 


'    4.7 
L8 

I 


33 
185 


3.3       13.0    I        70 

7.5         1.9       1,950 

11.5    I     1.90         590 


11.3 

a  40 

726 

7.5 

1.80 

soo 

&5 

0.70 

500 

Esti- 
mated 
maxi- 
mum 
dis- 
charge. 


Sec.-fl. 
1,500 

18,000 

1,800 

120 

850 

325 
8,800 
1,750 

2,000 
3,200 
1.400 
1.200 


3.500 
3,000 


5.2     I  10.0 


a  Gage  height,  18.35.  * 

In  the  following  table  are  given  various  high-water  marks  on  the 
Milk  River  and  tributaries  attained  during  1906.  In  a  few  cases 
they  are  referred  to  the  Great  Northern  track,  but  for  most  of  them 
the  elevation  above  sea  level  is  given.  For  these  elevations  the 
Havre  datum  has  been  used;  to  reduce  to  the  Malta  datum  subtract 
0.82  foot. 

MarimuTn  heights  of  uater  in  Milk  River  basin,  June,  1906. 


stream. 


Location. 


Beaver  Crct'k ,  NE.isec.28,  T.29N.,  R.32E.  . 

Do Near  middle  of  .sec.  4,  T.  29  > 

N.  R.  ;r2  E. 

Do '  At  Ashfield  post-offlce,  SE.  J  i 

I      st'c.  2,3.  T.  31  N..  R.  32  E.     | 

Do Main  stro<'t  of  Saco,  Mont ... 

Brazil  Cn'i.'k At  proposed  crossiny  of ' '  .\" 

I      lino   canal,    station    4009, 
'      Milk  River  project. 

Clear  Creek 1200   yards    south   of   Great 

I       Northern  Rwy.  at  Yantic 

Eureka  Creek Great  Northern  Rwy.  tres- 

'      tie,   J   mile  ea.st  of  Haro 
1      siding. 


Elevation  of  high-water  marks. 
General. 


4  feet   below 
top  of  rail. 


Above 
sea 

level. 


Fret. 
2.241.2 
2,231.6 

2,206.0 

2,174.9 
2,123.5 


2,444.0 


Above 

stream 

bed. 


Feet. 


9.00 
7.50 


Remarks. 


MrSSELSHELL    RIVER    DRAINAGE    BARIN. 
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Maximum  htights  of  water  in  Milk  Hiier  basin,  Jujie,  1906 — ('ontiniHHl. 


stream. 


Location. 


Elevation  of  hlgh-waler  markK. 

Above 

sea 
level. 


General. 


Ex»*t4'r  Crwk "  (Irpat    Northom   tnpJ«tJr,    J 

iiiile  oast  of  Exeti*r  siding. 

Lake  Bowdoin Along    (Jreat    Northern,    4 

milPH  oast  of  Bowdoin  Rid- 
ing, sec.  5,  T.  30  N..  K.  22  E. 

Lakeat  Wagnpro..    At  Great    Northern   depot 

at  Wagner. 

liilk  River Gaging    station   at    Havre 

I      tui^hway  bridge. 

Do Gaging    station    at    Malta 

highway  bridge. 

Do ,  Near  mouth  of  Buggy  Creek, 

NW.  i  sec.  33.  T.  30  N.,  R. 
38  E. 

Do '  At  court-hous<»  at  Glasgow. 


4.80  fe«»t  b<»low 
top  of  rail. 

5.3  feet  lielow 
top  of  rail. 

4  fiM't  lielow 
top  of  rail. 


A  bove 

stream 

bed. 


Remarks. 


Fert. 


2,210.2  ■ 


Feet. 
8.70 


Milk  River,  North 

Fork. 
Savoy  Cn»ek 

TWrtymile  Cnvk.. 


Great    Northern    bridge,   7 

miles  east  of  Chinook. 
Great  Northern  trratle,  I J 

miles  east  of  Savoy. 
At    Barton's    store.    Main 
street  of  Harlem. 

Wayne  Creek 1  At  G  reat  Northern  bridge,  8 

I      miles  east  of  Harlem. 


2,2(>5.1 

2, 471 .0    '  Gage  datum- 

20.00 


9  f«»t  i)elow 
top  of  nil). 

2.9  feet  l>elow 
top  of  rail. 


1.7  feet  l>elow 
bottom  of 
bridge  gir- 
der. 


2.2GI.0 
2,  Itfi.H 


2,08li.l 
2,3K(i.n 


2,4<U.25. 
Gage  w»ro« 
2,242.2  Havre 
datum. 


8.20 


2.3H7.7 


11.30 


Ix'vel  of  street 
-^2,3«5.3. 


«  Lake  formed  here  by  flood  waters  from  coulees  in  this  vicinity. 

MITSSEUi^IIEJLI.  RIVER  DRAINAGE  BASIN. 

MUSSELSHELL   RIVER    AT   SHAWMrT,  MONT. 

This  station  was  established  August  12,  1902,  for  the  puq)()se  of 
determining  the  amount  of  water  available  for  irrigation  and  storage. 
It  is  located  at  Crawford's  ranch,  one-eighth  mile  from  the  post-office 
at  Shawmut,  Mont.,  and  25  miles  east  of  Harlowtown.  The  gage  was 
read  during  1906  bv  G.  T.  Gamer.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page 
87,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

Discharge  ineasurements  of  Musselshell  River  at  Shavviut,  in  1905-6. 


Date. 


IfiOTi. 

.\pril23 

May  15 

June  20 

.\UBTJ5t  7 

September  22  a . 


1906. 

Marrhao , 

May  16 

Jiilv  9a 

Alienist  27a 

N  oVember  26  a  ft . 


Hydrographer. 


J.  H.  Sloan. 

do 

do 

do 

do 


II.  M.  Morse 

G.  Edson 

Morse  and  Richards , 

R,  Richards 

do 


Width. 


Feet. 


ST)  I 

55 

72 


70 
74 
:« 

17 


Area  of 
section. 


Sq.  ft. 

69 

70 

151) 

01 

1.6 


I'M 

24 
'» 

27 


a  Wading  section- 


Gace    I      Dls- 
heiglit.      charge. 


I 


Feet. 
1.01 
1.20 
2.2.5 
1.00 
.40 


2. 2S 
l.!K-) 

.m 

2.6.') 


Scc.-ft. 

«6 

83 

376 

60 

l.« 


:i02 
.'iOl 

i<».  r> 

27.1 
76 


6  River  frozen. 
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DaUy  gage  IteigfU,  in  feet,  of  MiisseUhell  River  at  Shawvmt,  Mont.,  for  J  906. 


Da  J-. 
1 

Jan. 

_ 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.5 
1.5 

1.1 

1.2 
1.2 
1.4 

Feb. 

1.5 
1.8 
1.7 
1.5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.3 
1.2 
1.2 
1.2 
1.0 

1.0 
1.0 
1.1 

Mar. 

1.2 

2 

1.2 

3 

4 

5 

6 

7 

1.3 
1.4 
1.4 

1.4 
1.4 

8 

9 

10 

11 

1.4 
1.3 
1.3 

1.2 

12 

1.2 

13 

l.l 

14 

15 

1.1 
1.1 

16 

17 

1.1. 
1.1 

18 

1.1 

19 

1.15 

20 

1.15 

21 

1.2 

22 

1.3 

23 

1.3 

24 

1.4 

25 

1.4 

26 

27 

1.4 
2.0 

28 

29 

30     

31 

2.1 

Apr.  ■  May. 


2.2 
2.2 
2.1 
2.1 
2.0 

1.9 
1.8 
1.9 
1.9 
2.0 

2.05 

1.8 

1.8 

1.7 

1.65 

1.7 
1.9 
2.0 
1.9 

1.8 

1.8 
1.9 
1.9 
1.8 
1.9 

1.9 

1.8 

1.75 

1.75 

1.7 


l.a') 
1.95 

1.95 

1.85 

1.8 

1.7 

1.6 

1.6 

1.75 

1.75 

1.8 

2.0 


June. 


July.     Aug. 


Sept.     Oct.      Nov.      Dee. 


2.2 
2.1 
2.0 
1.9 
2.1 

2.1 
2.2 
2.2 
2.3 
2.0 

2.2 
2.0 
1.9 
2.0 
2.0 

2.0 
2. 15 
2.2 
2.1 
1.95 


1.1 
1.1 

La's 

1.0 
1.0 

1.0 
1.0 


0.5 


1.8 

1.6 

1.55  ' 

1.6 

1.7 

.65 
.9 

1.0 

.7 

.6 

.5 
1.3 

1.4 

1.0 

1.0 

.9 

.8 

.i 

.   f 

mm 

.  / 
.6 
.5 


.5 
.5 


2.35 

1.7 

.5 

2.45 

1.6 

.5 

2.4 

1.5 

.5 

2.15 

1.4 

.5 

2.5 

1.3 

.5 

2.4 

.5 

0.7 
.65 
.65 
.6     ' 
.65 

.6    I 

.6 

.6 

.6 

.6 

.6  I 
.6  I 
.6  ' 
.75 

.8    , 

.8 

.8 

.75 

.75 

.7 

.7 
.75 

.8 
.8 
.8 

.85 

.85 

.8 

.8 

.8 


0.75 
.75 

mm 

.  < 
.7 
.75 

.75 
.75 

.8 
.8 
.8 

.85 

.85 
.8 
.85 
.85 

.85 

.9 

.9 

.9 

.9 

.95 
1.0 
1.05 
1.1 
1.15 

1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


1.75  1 

1.7 

1.65 

2.4 

1.7    1 

1.75 

2.4 

1.8 

1.8 

1.8 

1.85 

2.0 

2.6 

2.4 

2.8 

2.8 

2.85 

2.4 

2.8 

2.9 

3.0 

3.0 

3.0 

2.4 

3.0 

3.0 

2.5 

3.0 

3.0 

3.0 

2.6 

2.6 

2.6 

2.6 

2.(; 

2.6 

,     2.6 

I 

Note.-  Ice  conditions  January  1  to  February  12  and  March  10-20:  thickness  of  ice, 0.5  foot,appri>M- 
mately.  River  frozen  entirely  acroiM  November  17  to  December  31:  gage  heights  were  to  water  sur- 
face; thickness  of  ice.  0.4  foot. 

Rating  table  for  Musselshell  River  at  Shawmut,  Mont.,  for  1905-6. 


Gage 
height. 

Feet. 

Dis- 
charge. 

Scc.-ft. 

1 

(iage 
height. 

'      Feet. 

Dis- 
chargii. 

Scc.-ft. 

(iage 
height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

Scc.-ft. 

Feet. 

0.40 

2 

1.40 

122 

2.40 

410 

3.40 

880 

..•» 

/ 

1.50 

143 

2..'iO 

iW 

3.50 

935 

.60 

15 

1.60 

166 

2.60 

490 

3.60 

990 

.70 

24 

1.70 

190 

2.70 

535 

.^70 

1,045 

.80 

34 

1.80 

216 

2.80 

580 

3.80 

1,100 

.90 

46 

I.IK) 

245 

2.90 

62.') 

3.90 

1.160 

l.(K) 

58 

2.00 

275 

,        3.00 

675 

4.00 

1,220 

1.10 

71 

2.10 

305 

'        3.10 

725 

4.20 

1.340 

1.20 

86 

1        2.20 

340 

3.20 

775 

4.40 

1.465 

1.30 

103 

2.30 

375 

3.30 

825 

4.60 

1,595 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  base*.!  on  eight  di:-4>ha  rpe 
measurements  made  during  VMVi-S  and  is  well  denned  between  gage  height-s  0.4  foot  and  2.5  feet. 

Monthly  dixrharffe  of  Mujiselshell  River  at  Shuv^iwt,  Mont.,  for  1905-6. 


March 

April. 


Month. 


IWl'). 


May 

June 

July 

August 

Sep  tern  l)er 

October 

November  (1-26) 

The  period , 


Dischaiige  in  second-feet. 

TotJil  in 

Maximum. 

Minimum. 

Mean. 

Kcrc-foot . 

24.') 

71 

113 

6.!VW) 

103 

52 

81.4 

4,M*J 

154 

46 

91.5 

5.  twVi 

1,580 

166 

603 

a5  i*x) 

i,:«o 

11 

139 

S.-Vi*) 

410 

11 

52.1 

3,  Jin 

11 

2 

5.7 

am 

71 

4 

26.7 

1,IV4I> 

71 

46 

.•59.8 

3,  (WJ 

7(),  HU 
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Monthly  discharge  of  Musselshell  River  at  Shawviut,  Mont.,  for  1905-6 — Continued, 


Month. 


February  (13-24) 

MArch  (1-10;  21-27:  31) 

April 

M^y  (14-n31) 

June 


1906. 


.Inly 

Au^ist .  . . . 
.<er>teniber. 


DiBchaiyt*  in  itecond-fiH>t.          ' 

Total  in 

Maximum. 

Minimum. 

Mean 

aore-feot. 

122 

OT.fi 

3, 100 

3*5 

m 

129 

4.610 

340 

17H 

242 

14.400 

i'lO 

166 

2MI 

10.000 

27/i 

103 

254 

15. 100 

122 

•• 
1 

;«.H 

2,390 

24 

2 

6.7 

41K 

40 

15 

25.5 

l..')20 

The  period , 


51,.j00 


Note.— Values  are  rated  as  follows:  March  to  Mav  and  July.  1905,  exL-ellent:  June,  Aupi.st,  (October, 
and  November,  1905,  July  and  September,  1908,  gooa;  September,  1905,  .Vpril  to  June  ancl  Auf^st,  1906, 
fdir:  February  and  March,  1906,  approximate. 


MUSSELSHELL    RIVER    AT   LAVINA,  M(>?fT. 

This  station  was  established  June  7,  and  was  discontinued  July  27, 
1906.  It  is  located  at  the  highway  bridge  in  the  southern  part  of  the 
towTi  of  Lavina. 

The  channel  is  straight  for  180  feet  above  the  bridge,  but  curves 
below,  commencing  at  the  bridge.  The  right  bank  is  low  and  sub- 
ject to  overflow;  the  left  is  high  and  not  subject  to  overflow.  The 
bed  of  the  stream  is  of  mud  and  may  shift  somewhat. 

Discharge  measurements  were  made  from  the  upstream  side  of  the 
bridge. 

The  chain  gage  is  fastened  to  the  upstream  side  of  the  bridge.  The 
observer  was  W.  J.  Phillips.  The  bench  mark  is  a  cross  drilled  in  the 
concrete  of  the  north  side  of  the  east  abutment;  elevation,  14.60  feet 
above  the  gage  datum. 

Disrharrfe  measurements  of  Musselshell  River  at  Tjarinn,  Mont.,  in  1906. 


Pate. 


Uareh  29 

Jnno  6 

June  7... 


Hydrographer. 


Width. 


A  rea  of 
section. 


(J  nee 
height, 


Morse  and  Sloan 

Morse  and  Whinery. 
A.  H.  Whinery 




Feet. 

8q.  ft. 

Feet. 

85 

281 

4.08 

87 

2<)1 

3.  T.\ 

80 

221 

3.  2»i 

Dia- 
ohiirgp. 


Srr.-ft. 
888 
725 
rA9 


Daily  gage  height ,  in  feet  j  of  Musselshell  River  at  Lavin/i,  Mm\t.,fnr  1906. 


1 

I>ay. 

June. 

'■> 

3 

1 

4 

0 

t\ 

I 

3.10 
2.90 

8 

9 

2.82 

10 

2.72 

11 

2.68 

12 

2.80 

13 

2.72 

14 

2.62 

15. . . 

2.62 

1 

July. 


Day 


2.20 

16 

2.12 

17 

2.08 

18 

2.00 

19 

1.90 

20 

1.90 

21 

1.88 

22 

1.85 

Zi 

1.80 

24 

1.78 

25 

1.72 

2{\ 

1.70 

27 

2.10 

2:5 

2.22 

29   . 

1.95 

.30 

June. 


2.  70 

2.  81) 

2.  78 

.,       2.78 

J       2.05 

.1       2.  .V2 

2.  48 

2.  52 

.1       2.32 

. '       2.  42 

'       '1 52 

2.  tVJ 

2.52 

2.  42 

2.28 


July. 


2.  22 

•I  vk 

2.08 
1.92 
1.82 
1.  75 
1.(52 
1..58 
1.48 
1.40 
1 .  32 
1.22 
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LJTTL.E  Ml^DBYv  RIVER  DRAINAGE  BASIN, 

LITTLE    MUDDY    RIVER    NEAR   WILLISTON,    N.    DAK. 

This  station  was  established  February  4,  1904.  It  is  located  in 
sec.  19,  T.  155  N.,  R  100  W.,  the  gage  in  the  southwest  quarter  and 
the  cable  in  the  northeast  quarter,  about  7  miles  by  road  from  Willis- 
ton,  N.  Dak.  The  conditions  at  this  •station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  172,  page  89,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years.  The  length  of  the  chain  is  now  22.44  feet.  The  data  collected 
at  this  station  are  valuable  for  irrigation  purposes. 

Discharge  weofuremenU  of  Little  Muddy  River  near  Willinton,  N.  Dak.,  in  191*6. 


Date. 


llydrograpber. 


w</«*k       '^f®*  o^       Gage 
>\Idth.      action.  •   heigfit. 


Dis- 
charge. 


April  22 
April  22 

May  28. 


E.  F.  Chandler. 

do 

d'o 


Feet, 


8<'pteml)er  4. . .  | do. 


s 

8 

30 

8 


Sq.  ft. 

8..S 

f .  i 

17.8 

7.6 


Fe<t. 

2.6»» 
2.(5t> 
2.92 
2.45 


Sec.-ft. 

16.4 
«  IH.  2 

r».2 

8.8 


«  Float  niea.siirement. 


Daily  gage  height,  in  feet,  of  [At  tie  Mudfly  Jiiver  near  Williston,  N.  Dak.,  for  J90f>. 


Day. 

Jan.      Feb.      Mar. 

Apr. 

3.75 

4.0 

4.25 

4.2 

3.8 

3.4.') 

3.15 

3.a5 

3.0 

2.9 

2.9 

2.95 

3.0 

3.0 

2.9 

2.9 
2.9 
2.9 
2.9 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

May. 

2.85 

2.9 

2.9 

2.9 

2.85 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.7 
2.7 
2.7 
2.8 

2.8 

2.8.'-| 

2.9 

2. 95 

3.0 

3.1 

June. 

3.1 
3.1 
3.0 
2.9 
3.0 

3. 15 
5.7 
5.6 
5.5 

5.  as 

4.45 

4.0 

3.85 

3.65 

3.3 

3. 15 

.3.1 

3.1 

3.a5 

3.0 

3.0 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

July. 

2.9 

2.8 
2.8 
2.7 
2.8 

2.7 
2.8 
2.7 
2.8 
2.7 

2.8 
2.6 
2.7 
2.6 
2.7 

2-.  6 
2.7 
2.6 
2.7 
2.5 

2.6 
2.5 
2.6 
2.5 
2.6 

2.5 
2.6 
2.5 
2.5 
2.4 
2.5 

Aug. 

2.5 
2.5 
2.6 
2.4 
2.5 

2.4 
2.5 
2.4 
2.5 
2.4 

2.5 
2.4 
2.5 
2.4 
2.5 

2.4 
2.5 
2.4 
2.5 
2.4 

2.5 
2.4 
2.5 
2.4 

2.5 

2.4 
2.5 
2.4 
2.5 
2.4 
2.5 

Sept. 

Oct. 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2. 5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

Nov. 

1 

2.5    

2.5 
2.4 
2.5 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 


2.5 

2.5 

3 1 

•^   1 

4 2.5 

5 

'"'2.'5' 

•  2.5 
2.5 

1 
6 

2.5 

I.....                                          .....            . 

2.5 

8 2.5    

9 1 

2.5 

2.5 

10 ■ 

2.5 

1 
11 

2.5    

2.  5 

12 

2.5 

13 

2. 5 

14 

1 

25 

15 

•'  5                          ''*  4 

> 

1 

2.6 

16 

2.6 

17 

2.  t. 

IS 

2.1. 

19 

2.5    

2. 4 

2... 

20 

2.6 

2.6 

•)•) 

2.5 

2.  r. 

2;^    . 

2. 6 

24 

2.'i ' 

26 

I 

27 

2.M 
2.9 
2.9 

1 

2S 

2.5 

. 

1 ...... . 

2*) 1 

30 .    . 

3.0 

1 

31 

2. 5 



3.1 

'.••.. . . 

Nr)TK.  ](■<'  (•fui(litif)n.s  .Tainiiry  1  to  M}irph26;  also  Novem>M»r  24  to  Dee«Mnber31.  Ice  increasf»d  in 
thickncs.s  from  \.A  f»'«'t  .lanii.irv  i  lo  I.h  ffci  F«>l)ruury  1  and  deoreased  to  0.3  foot  from  February  28  to 
Muroh  20.     ThickncsH  of  ice  during  I)ecemlx?r  was  U.S  to  1.2  feet. 
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Rating  table  for  Litiie  Muddy  River  near  Williston,  X.  Dak.,  for  1906. 


height. 

Dis- 
charge. 

Feet. 

Sec-ft. 

2.40 

6 

2.50 

9 

2.60 

14 

2.70 

20 

2.80 

27 

2.90 

35 

3.00 

45 

3.10 

60 

3.20 

80 

Gase 
height. 


Di»- 
chaige. 


Gafp 
leient. 


heig 


Dis- 
chaige. 


Gase 
leight. 


heig] 


Di»- 
ohaige. 


Feet. 

8ec.-ft. 

Feet. 

Sec-ft. 

Feet. 

Sec-ft. 

3.30 

104 

4.20 

391 

5.10 

753 

3.40 

131 

4.30 

428 

5.20 

79*^ 

3.50 

160 

4.40 

466 

5.30 

839 

3.60 

190 

4.50 

505 

5.40 

KK2 

3.70 

221 

4.00 

545 

5.  .50 

925 

3.80 

253  ■ 

4.70 

585 

5.0) 

968 

3.90 

286 

4.80 

6C26 

5.70 

1,011 

4.00 

320 

4.90 

6A8 

4.10 

355 

5.00 

710 

• 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
easurBments  made  during  190^1906  and  is  fairly  well  defined. 


Mordhly  discharge  of  Little  Muddy  River  near  WiUiston,  N.  Dak.,  for  1906. 

[  Drainage  area,  800  Hquare  miles.] 


Month. 

Diiicliarge  in  second-feet. 
Maximum.    Minimimi.      Mean. 

Total  In 
acro-fw^t. 

Uui;- 

S<v.-fl.  nor 
sg.  mile. 

■off. 

Depth  m 
int-hcM. 

Mairh  27-31 

60 

409 

60 

1,010 

35 

27             40.4 
20             K4. 1 
20             2(1.3 
35           199 
6             17.4 

401 

ri.ooo 

l,ii20 

ii,soo 

1,070 
48U 
476 
553 

21,900 

o.a^io           o.iu 

April 

.la') 

.033 

.249 

.022 

.001^ 

.010 

.011 

.12 

mav :... 

.04 

June 

.2h 

Jiilv 

.03 

August 

14                       6               7.8 

.01 

S<>pUTnber 

9                     G 

9  1                  9 

14  <                  9 

8.0 

9.0 

11.0 

.01 

Oclolx^r 

01 

November  1-23 

.014    '              .01 

The  pi»riod 

« 

Note. — Values  are  fair. 


MISCELLANEOUS    MEASUREMENTS. 


The  following  miscellaneous  measurements  of  Little  Muddy  River 
were  made  in  1905: 

Miscellaneous  discharge  v.easurtiuents  of  Little  Muddy  River,  in  1905. 


Date. 


Locality. 


(JaKe  Dis- 

heiKlit.   '  charg«' 


March  1 !  Williston 

March  2 do 

March  27 do 

June  7 '  S  miles  above  Williston . 


Feet. 


Sec.~n. 


l.'.K) 


•10 
70 

4S 


YKL.LO\V8TONE  UIVEU  DRAINAGE  BASIN. 


DESCRIPTION    OF    BASIN. 


The  upper  Yellowstone  rises  in  the  Shoshone  Mountains,  in  north- 
western Wyoming,  near  the  southeast  corner  of  the  Yellowstone 
National  Park,  flow^s  northwestward  for  40  or  50  miles,  and  then 
enters  Yellowstone  Lake,  which  may  be  considered  the  great  source 
of  the  main  river.     This  lake  is  about  15  miles  long  by  20  miles  wide, 
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lies  at  an  elevation  of  7,778  feet  above  the  sea,  and  is  hemmed  in  on 
every  side  by  lofty  mountains  from  whose  snow-covered  slopes  its 
chief  supply  of  water  must  come,  since  it  receives  no  important 
streams.  Issuing  from  the  lake  at  the  north  end,  the  stream  flows 
northwestward  for  10  or  15  miles,,  plunges  over  the  Great  Falls  of  the 
Yellowstone,  and  for  the  next  20  miles  runs  through  the  Grand 
Canyon,  which  is  impassable  throughout.  About  80  miles  from  the 
lake  it  emerges  from  the  Snow  Mountains,  and  thence  runs  eastward 
and  northeastward  imtil  it  joins  the  Missouri  at  Fort  Buford,  N.  Dak. 
The  length  of  the  Yellowstone  is  about  500  miles;  the  area  of  the 
basin  is  approximately  67,500  square  miles. 

Of  the  tributaries  of  the  Yellowstone  the  most  important  is  the  Big- 
horn, which  has  its  source  in  the  many  small  streams  draining  the 
intersecting  slopes  of  the  Wind  River  and  Shoshone  Mountains  in 
northwestern  Wyoming,  about  30  miles  southeast  of  Yellowstone 
National  Park.  For  approximately  75  miles  it  flows  southeastward, 
its  volume  being  constantly  augmented  by  small  streams  from  the 
south  heading  well  back  in  the  Wind  River  Range,  but  receiving  no 
important  additions  from  the  north.  In  this  portion  of  its  course  it 
is  called  Wind  River,  but  at  its  southeramost  point  it  is  joined  by 
Little  Wind  River,  turns  abruptly  to  the  northeast,  and  is  below 
known  as  the  Bighorn.  Continuing  in  a  winding  course  for  about  15 
miles,  it  then  turns  directly  north,  passes  through  a  deep  canyon  in 
the  Owl  Creek  Range,  crosses  Bighorn  County,  Wyo.,  into  Montana, 
and  joins  the  Yellowstone  about  30  miles  north  of  Fort  Custer. 

The  principal  tributaries  of  the  Bighorn  are  Wind,  Little  Wind,  and 
Popo  Agie  rivei-s,  which  combined  cany  the  great  perennial  discharge 
and  become  the  headwaters;  Muskrat,  Poison,  and  Badwater  creeks, 
which  enter  below  the  mouth  of  the  Little  Wind  and  drain  the  sand 
hills  to  the  east ;  Muddy  Creek,  which  follows  the  foothills  of  the  Owl 
Creek  Range;  Gooseberry  Creek,  Gray  Bull  Creek,  No  Wood  Creek, 
and  Shoshone  and  Little  Bighorn  rivers. 

The  Shoshone  rises  on  the  eastern  slope  of  the  Shoshone  Mountains, 
east  of  the  Yellowstone  National  Park.  It  has  two  chief  upper 
branches,  North  and  South  forks,  which  unite  just  before  entering 
Shoshone  Canyon,  at  a  point  about  12  miles  southwest  of  Cody. 
From  the  junction  of  the  forks  the  course  of  the  main  river  is  a  little 
east  of  northeast  to  the  Bighorn. 

The  data  collected  in  the  basin  are  valuable  for  irrigation  purposes. 

YELLOWSTONE    RIVER   AT   JUNCTION,  MONT. 

This  station  was  established  May  10,  1906,  to  take  the  place  of  the 
one  at  Billings.  It  is  located  at  the  county  highway  bridge  at  Junc- 
tion, and  1  mile  north  of  Custer,  Mont.  It  is  about  3  miles  above  the 
mouth  of  Bighorn  River. 
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The  channel  is  straight  for  1 ,500  feet  above  and  2,400  feet  below  the 
gage.  The  right  bank  is  rather  low  and  may  overflow  at  very  high 
stages:  the  left  is  high  and  will  not  overflow.  The  bed  of  the  stream 
is  partly  bowlders  and  gravel,  but  for  the  most  part  consists  of  clay 
and  sand.  There  is  but  one  channel  at  all  stages,  broken  by  the  two 
bridge  piers.     The  current  is  moderately  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  which  consists  of  three  spans.  The  initial  point  for  soundings 
is  directly  over  the  center  of  the  northeast  pile  of  the  north  abutment. 

A  standard  chain  gage,  which  is  read  daily  by  J.  E.  Thurmond,  is 
attached  to  the  floor  of  the  bridge  on  the  upstream  side  in  the  north 
span;  length  of  chain,  29.65  feet.  The  bench  mark  is  a  rivet  in  the 
northwest  pile  abutment  on  the  north  side  of  the  river,  painted 
"r.S.G.S.";  elevation,  23.83  feet  above  the  gage  zero. 

Discharge  mrcuturernents  of  YelhmMone  River  at  Junction,  Moni.,  in  190€. 


Dale. 


ny<lrf)gniphpr. 


Mav  10. 

4iily2 

August  7 

Jv^ptomlxT  5. 
SpptomluT  1.1 
<><Tolw»r  II... 
Xovi»nilH*r  6. 


II.  M.  Morae 

R.  H.  Whinery 

H,  Richards 

Follanabee  and  RicbardH. 
(f  rover  and  Follan8l)ee. . . 
FoUansliee  and  Richards . 
R.  Richards 


Area  of 

height. 

section. 

Sq.  ft. 

Feet. 

2.300 

3.88 

3,420 

6.51 

2,900 

4. 62 

2.410 

3.97 

2.290 

3.87 

2.120 

3.50 

2.070 

3.42 

Dis- 
chargf 


Sec.-ft. 
5,190 
14,800 
9.080 
5.330 
4.390 
3.270 
2.930 


Daily  gage  height,  in  fed,  of  Yellowstone  River  at  Junction,  Af(mt.,for  1906. 


Day 


May.      June.   '  .Inly, 


1 

.    5. 75 

2 

5. 55 

3  

.5.5 

4 

5.45 

.>           

5.4 

fi       

G.3 

6.5 

H                                      

i 

.5.9 

0          

.5.7 

10   

3.0 

5.6 

11  

4.3 

5.7 

12 

5.0 

.5.9 

I.^ 

i>.A 

6. 95 

14 ' 

«.  45 

8.8 

ir» 

(-.45 

8.2 

If, 

fi.  1 

7.6 

17 

.5.7 

7.4 

IH 

5.25 

7.4 

19 

4.95 

6.7 

20 

4.7 

6.2 

21      

4.9 

5. 95 

•» 

'      5. 45 

.5.7 

2:j 

5. 85 

5.  .5.5 

24 

1      5. 75 

.5.7 

r> 

6.  a5 

5.  .55 

2f> 

6. 5 

.5.4 

27 

C.5 

5.5 

28 

6. 4 

.5.6 

29 

6. 3 

.5.5 

30 

6.3 

5.5 

M 

i      fi.l5 

1 

.5.4 
.5.6 
6.0 
5.8 
.5.9 

6.0 
6.1 
6. 15 
.5.95 
,5.9 


.5.9 
5. 8.5 


85 


.5.9 
5.  N.5 


.5.8 
.5.7 
5.  .Vi 


6 
4 


5.2 
5. 


1 

5.a5 
5.0 
4.9 


4. 85 
4.7 
4.6 
4.  .5.5 
4.5 


Aug.    I   Sept 


4.4 
4.3 
4.3 
4.4 
4.4 


4.  .15 

4.4 

4.5 

4.5 

4.4 


3 
2 
1 

a5 

0 

1 
1 
1 

05 
0 


4.0 
4.2 
4.3 
4.5 
5.0 


6 

5 

15 
1 


4.0 

4.0 

4.0 

3.95 

3.95 

3.95 

3. 85 
3.  85 
3.8 
3.75 

3. 75 

3.8 
3.K 
3.8 
3.85 

3.85 

3.8 

3.8 

3.7 

.1.6 

3. 75 
3. 75 
3. 75 
3.7 
.3.7 

.3.7 
3.7 
3.  a5 
3.  (i.5 
3.  Iv) 


Oct 


.3.6 
3.55 
3. 5 
3.5 
«>.  .> 

3. 5 
3. 5 
3. 5 
3. 45 
3. 45 

3. 45 

3.4 

3.4 

3.4 

3.4 

3.4 

3.45 
3.5 
3. 5 

•J      •* 

3. 5 
3. 5 
3. 5 
3.  45 
3.4 

3. 45 
3.  45 
3.  45 

2.  45 

3.  45 
3. 45 


Nov. 


3. 45 
3.45 
3. 4.5 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 


3. 45 

3.4 

3.4 

3.4 

3.4 


3.4 
3.4 
3. 5 
.3. :« 
3. 15 

3. 15 
3. 15 
3.2 
3.2 
3.2 

3.2 
3.  45 
3.4 
.3.4 
3.4 


Dec. 


,.5 


3. 
3.4 
3.  .35 
.3.45 
3.45 

3.4 
.3.3 
.3.4 
3. 3 
3.2 

3.2 
3.45 
3. 35 
3.3 
3.2 

.3.1 
.3.2 
3.3 
3.  .15 
3.  ;t5 

3.4 

.3.4 
3.  45 
3. 5 
3. 5 

3. 45 

3.5 

3.  45 

3.5 

3.45 

3.4 


Note.— Practically  oi)en-chamiel  conditions  during  DecemlK«r. 
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SURFACE  WATER   SUPPLY   IN   1906. 


Rating  table  for  Yellowatone  River  at  Junction,  Mont.,  for  1906. 


Qage 
height. 

Dis- 
charge. 

8ec.-ft. 
1,950 

Gage 
height. 

Dis- 
charge. 

Sec.-ft. 
7,670 

Gage 
height. 

Dis- 
charge. 

8ec.-ft. 
16,150 

Gage 
height. 

Feet. 

Dls- 
ctiaige. 

Feet. 

Feet. 

Fret. 

Sec.-ft. 
26,900 

3.10 

4.40 

6.70 

7.00 

3.20 

2,240    , 

4.50 

8,250 

5.80 

16.890 

7.20 

28,740 

3.30 

2,550 

4.60 

8,830 

5.90 

17,650 

7.40 

30,640 

3.40 

2,900 

4.70 

9,430 

6.00 

18.410 

7.60 

32.580 

3.50 

3,250 

4.80 

10,030 

6.10 

19.190    1 

7.80 

34.560 

3.60 

3,640 

4.90 

10.650 

6.20 

19,990 

aoo 

36,600 

3.70 

4,070 

5.00 

11,290 

6.30 

20,810 

8.20 

38,680 

3.80 

4,530 

5.10 

11,950    ! 

6.40 

21,650 

8.40 

40,820 

3.  go 

5,010 

5.20 

12,630    < 

6.50 

22,500 

8.60 

43,000 

4.00 

5,510 

5.30 

13.310 

6.60 

23,360 

8.80 

45,200 

4.10 

6,030 

5.40 

14,010 

6.70 

24,220 

4.x 

6,570 

5.50 

14. 710 

6.80 

25,100 

« 

4.30 

7,110 

5.00 

15,430 

6.90 

?6,000 

Note  — The  above  table  is  applicable  only  for  open-ohannels  conditions      It  is  baaed  on  seven  dis- 
charge measurements  made  during  1906  and  is  well  defined  between  gage  heights  3.4  feet  and  6.0  feet. 

Monthly  diecharge  of  Yellowstone  River  at  Junction,  Mont. y  for  1906, 

[Drainage  area,  13,500  square  miles.] 


Month. 


May  (10-31). 

June 

July 

August 

September. , 

Octoljer 

November.. 
December. . . 


Dischaige  in  sc^ond-feot. 


Maximum. 

Minimum. 

23,800 

1 

6,010 

45.200 

14.000  , 

19,600 

8.250 

11.300 

5.510 

5,510 

3,640 

3,640 

2.900  > 

3.250 

2.100 

3.250 

1,950 

Mean. 


16.400 
20.100 
14,600 
7.060 
4,520 
3,140 
2,770 
2.810 


Total  in 
acre-feet. 


Run-oft. 


716.000 
1,200,000 
898.000 
434.000 
260.000 
103.000 
165.000 
173,000 


Sec.-ft.  per 
sq.  mile. 

1.21 
1.49 
1.08 
.523 
.335 
.233 
.2^ 
.206 


Depth  in 
inches. 


0.99 

1.61'. 

1.24 

.60 

.37 

.27 


.23 
.24 


The  period i    4.060,000 


I 


Note.— Values  for  1906  are  excellent. 


YELLOWSTONE    RIVER    AT    GLENDIVE,    MONT. 

This  station,  established  in  1893  by  the  United  Stat-es  War  Depart- 
ment, was  transferred  to  the  Department  of  A^culture,  which  has 
kept  daily  records  of  river  height.  When  a  study  of  the  lower  Yellow- 
stone Valley  was  begim  in  1903  this  station  was  taken  up  by  the 
United  States  Geological  Survey,  whose  records  begin  August  1,  1903. 
The  station  is  located  at  the  steel  highway  bridge  leading  northward 
from  Glendive,  about  one-fourth  mile  from  the  post-office.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  97,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  weoitnren.entH  of  Yelloustone  Hirer  at  Glendire,  Mont.,  in  1906. 


Date. 


HydroKraphpf. 


May  11 

July  9 

August  4 

Septeml)er  6. , 
Seiitpmber  13. 
October  13... 
November  .'i. 


H.  M.  Morw 

R.  H.  Whinery 

R.  Riohard.«5 

Follaiisbee  antl  Richjirds. 
Grovpr  and  Fol  Ian  shot'. . , 

R.  Richards 

do 


Width. 

Feet. 

737 

752 

742 

735 

721) 

715 

711 

Sq.ft. 
3.750 
5,920 
4,340 
3.600 
3,220 
2,540 
2.480 


Feet. 
2.SS 
6.08 
3.72 
2.H4 
2.40 
1.39 
1.36 


Sec.-ft. 
10,000 

ao.eoo 

15,700 
10.900 

8,  aw 

5.610 
4,990 


YELLOWSTONE   BIVER   DRAINAGE   BASIN. 


91 


Daily  gage  height  ^  in  feet,  of  Yellowstone  River  at  Glendive,  Mont,  y  for  1906, 


Day. 


Jan. 


1 

1.6 

2 

1.7 

3 

1.6 

4 

1.5 

5 

1.4 

6 

1.7 

7 

1.8 

8 ' 

1.8 

9      

10 ' 

11 

12 

2.2 

13 : 

2.2 

14 

2.2 

15 

23 

16 

2.2 

17 

2.2 

IH 

2.1 

19 

2.1 

20 

2.1 

21 

2.1 

■«                                           ' 

2.2 

23 

2.3 

24 ' 

2.1 

25 

2.0 

26 

2.0 

27 

2.2 

2H 

2.3 

29 

2.5 

:« 

2.5 

;^i..:::  • ' 

2.7 

June. 


6.75 

9.3 

6.» 

9.0 

6.55 

8.5.S 

6.0 

8.5 

5.45 

8.1 

5.05 

7.3 

4.75 

6.85 

5.15 

6.25 

5.9 

5.85 

7.1 

5.8 

7.8 

5.55 

8.35 

5.4 

8.25 

5.2 

8.15 

5.35 

7.8 

5.6 

7.6 

July. 


5.45 

5.4 

5.1 

5.45 

5.8 

5.9 

5.95 

6.0 

6.05 

6.0 

5.95 
5.ft5 
5.  S.'i 
6.0 
5.85 


6.1 

6.35 

6.2 

5.9 

5.7 

5.7 

5.45 

5.2 

5.0 

4.9 


7 
7 
5 
3 
1 


Aug. 

Sept. 

Oct. 

3.9 

3.7 

1.65 

3.75 

.3.5 

1.6 

3.65 

3. 25 

1.45 

3.95 

3.05 

1.45 

4.2 

2.a'» 

1.45 

4.15 

2.8 

1.4     , 

4.0 

2.7 

1.35 

4.0 

2.6 

1.35 

4.0 

2.5 

1.35  • 

4.35 

2.4 

1.35 

1 

4.0 

3.6 

3.45 

3.25 

3.05 

2.9 

3.0 

2.85 

2.7 

2.5 

2.55 

2.55 

3.3 

4.15 

4.9 

5.85 

5.8 

5.25 

4.8 

4.35 

4.0 


2.25 

2.3 

2.4 

2.6 

2.5 

2.4 

2.35 

2.5 

2.5 

2.4 

2.3 

2.2 

2.2 

2.15 

2.05 

1.95 

1.9 

1.8 

1.75 

1.7 


1.35 
1.35 
1.35 
1.35 
1.25 

1.25 
1.25 
1.25 
1.25 
1.25 

1.25 

1.25 

1.'25 

1.3 

1.3 

1.25 

1.2'i 

1.25 

1.3 

1.35 


i.:« 


Nov. 


.35 
35 
35 
35 

a5 

3 

3 
3 
3 
3 

4 

3 
3 
3 
3 

3 
3 
3 


Note.  -Ice  oondftiona  Jan.  l-Mar.  29;  page  retuJinga  were  to  top  of  Ire  after  Jan.  25.     lee  conditions 
Nov.  10- Dec.  31. 

Raiinq  table  for  Yellaivstone  River  at  Olendire,  Mont.,  for  1906. 


Gage 
height. 

Dls- 

Gage 
height. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

Dis- 

chai^. 

charge. 
Sec.-ft. 

charge. 

Sec.-ft. 
15.400 

charge. 

Fert. 

Sec. 'ft. 

Feet. 

Feet. 

Sec.-ft. 

1.20 

5.300 

260 

9,180 

4.00 

5.80 

27,500 

1.30 

5,530 

2  70 

9.640 

4.10 

15.950 

6.00 

29,200 

1.40 

5,760 

280 

9,920 

4.20 

16,500 

0.20 

.  31,000 

1.50 

5.900 

2  90 

10.300 

i30 

17.050 

6.40 

32.900 

i.eo 

6.240 

3.00 

10,700 

4.40 

17,ri50 

C.(iO 

34.900 

1.70 

6.490 

3.10 

11,120 

4.50 

18,250 

6.80 

37.000 

1.80 

6.740 

3.20 

11.540 

4.  30 

18.850 

7.00 

39.200 

1.90 

7,020 

3.30 

11,980 

4.70 

19.500 

1        7.20 

41,400 

200 

7,300 

3.40 

12,440 

4.80 

20.1.50 

7.40 

4:^.700 

210 

7,580 

3.50 

12.900 

4.90 

20,800 

7.(30 

4().  lOO 

2  20 

7,860 

3.60 

13,380 

5.00 

21.. 500 

7.  HO 

48,  .500 

230 

8,160    , 

3w70 

13. 8«) 

5.20 

22.900 

8.00 

50.900 

240 

8,480    i 

3.80 

14,3ti0 

5.40 

24.300 

9.00 

M.OOO 

250 

8,820    , 

1 

3.90 

14,880    1 

1 

5.W 

25.900 

10.00 

78,000 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  Tt  is  base<l  on  disclmrge 
measurements  made  during  1904,  and  is  well  defined  between  gage  heights  1.3  f<^et  and  8  ftM't.  Below 
2.4  feet  the  table  is  the  same  as  for  1905. 
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SUBFACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  Yellowstone  River  at  GUndive^  Mont.,  for  1906. 

[Drainage  area,  66,100  nquare  miles.] 


Month. 


Diachargp  in  second-fwt. 


Maximum.    Minimum.  I    Mean*. 

I  1 


April 

May 

June 

July 

August 

September. 
October... 
November. 


18.800 
55,400 
79,400 
32.400 
27,900 
13,900 
6,360 


7,160 
8,480 
22,900 
16,000 
8,820 
6,490 
5,120 


_  _  . 


10,700 

25,100 

41,500 

26.300 

15,400 

8.820 

5,610 

5,570 


The  period 


Total  in 

liun-olT. 

1 

acre-feet. 

Soc.-ft.  per !  Depth  in 
8q.  mile.       inches. 

1 

637,000 

0.162 

0.18 

1.540,000 

.380  *              .44 

2,470,000 

.628 

.70 

1,620.000 

•  ifefB 

.46 

947.000 

.233 

.27 

525,000 

.133 

.15 

345.000 

.085 

.10 

331,000 

.084 

.(» 

8,420,000 

NOTF.— No  estimates  for  ice  period.     Values  are  rated  aa  follows:  April  to  June,  excellent:  July  to 
November,  good. 

CLARK    FORK   AT    FROMBERO,    MONT. 

The  gaging  station  was  established  June  3,  1905.  It  is  located  on 
the  highway  bridge  one-half  mile  east  of  the  Northern  Pacific  Railway 
station  at  Fromberg,  Mont.  One  small  stream,  Rock  Creek,  flows 
mto  the  river  between  the  gaging  station  and  its  mouth.  The  gage 
was  read  during  1906  by  Mrs.  E.  V.  Moran.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  100. 

jyisduirge  vieas^urerfierUs  of  Clark  Fork  at  Fromberg ^  MorU.y  in  1906. 


Date. 


Hydrographer. 


May  12 1  H.  M.  Morse 

J  line  2 Morse  and  Whinery. 

June  iri R.  H.  Whinery 

June  20 ' do 

July  28 Richards  and  Whinery 


Septernlw^r  4. 


R.  Richards. 


Width. 


Fret. 
190 
168 
209 
170 
165 

i:m) 


Area  of 
section. 


Sq.  ft. 
637 
534 
1,010 
493 
479 
348 


Gage 
height. 

Feet. 
5.57 
5.17 
7.32 
5.00 
4.62 
a90 


Dis- 
chai^. 


Src.-ft. 
2,530 
1,930 
5.950 
1.750 
1.450 
096 


Daily  gage  height,  in  feet,  of  Clark  Fork  at  Frrmiberg,  Mont.,  for  1906. 


Pay. 


.Tan,       Feb. 


1 :i.4 

2 3.4 

3 ;i4 

4 3.4 

5 :t4 

6 3.4 

7 .14 

8 14 

9 3.4 

Ivl..    ......     ..-•...  Oa4 

11 3.4 

12 3.  4 

13 3.4 

14 :i.4 

15 3.5 


Mar.      Apr.     May.    .June.    July.     Aug.     Sept.      Oct.   I  Nov.      Dec. 


a  45 

aa5 

as 

4.0 

5.4 

5.4 

42 

40 

as 

a35 

as 

3.4 

aa5 

a  6  : 

a  7 

5.1 

5.75 

41 

4  0 

a45 

aas 

as 

:i4 

aa*) 

as 

4.1 

5.2 

5. 95 

42 

a  9 

a4s 

a3 

as 

3.  5 

aa^> 

a  4 

4.2 

5.2 

ao 

42 

a  9 

as 

a  3 

as 

:\.  5 

a2 

as 

4.  as 

48 

(11 

4  25 

as  , 

1 

a  45 

a  3 

as 

as 

aa5 

a45 

4.3 

5.8 

a  25 

4  4S 

as 

a  45 

aas 

as 

3.6 

a  a-1 

a  6 

41 

5.55 

ai 

43 

a  75 

a  .55 

aas 

as 

3.6 

aa'i 

ao 

a  9 

5.45 

ai 

4  2 

a  6 

3  45 

135 

as 

4.3 

a  3 

a6 

a  9 

5.5 

ai 

4  2 

as 

a  as 

a4 

as 

a  6 

a3 

a7 

4.45 

5.0 

5.95 

4  25 

as  1 

a  as 

a4 

as 

ao 

a  3 

a  6 

5.0) 

6.0 

ao5 

42 

as  1 

a35 

a45 

17 

a6 

aa 

a  6 

5.45 

<x5 

a  15 

41 

a4 

a35 

a45 

a  6 

ao 

as 

5.65 

7.9 

a25 

4  0 

.Its 

a4 

a  45 

a6 

a  6 

a  6 

a  17 

7.95 

a  as 

41 

a  6 

a4 

a4 

16 

ae 

...«•.. 

a  6 

5.85 

7.  4S 

5.85 

40 

a7 

a35 

a4 

S.b 

YELLOWSTONE   RIVER   DRAINAGE   BASIN. 
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Daily  gaije  height,  in  feet,  of  Clark  Fork  at  Fromberg,  Mont,  ^  for  1906 — Continued. 


16. 

17. 

IS 

19. 

30. 

21. 


24. 


2»i. 

27. 

2S. 

2^ 

30. 

31. 


Day. 


Jan. 


as 
as 
as 
as 
as 

as 
as 
as 
a  45 
a45 


a 
a 
a 
a 
a 
a 


Feb. 


ass 

a4R 

a4s 

a4 

a4 

ass 
a. 35 
ass 
ass 
ass 


45  j  ass 
45  ass 
45  I    as4 

45    

45    

45    


Mar. 


as 
as 


4.  OS 
4.0 

a2 

as 

ae 

ae 

ass 

a6 


4.1 
4.0 
4.0 
4.1 
4.0 


5l8 
Sl8 
Si6 
5u7 
5.6 


5.2 
5.2 
&3 
5.3 
5.3 


4.85 

4.A5 

46 

43 

44 

4  25 


48 
4  25 
4  25 
4  15 
42 
40 


a7 
a7 
ar> 
a6 
as 


a  a") 
a  a') 
ass 
a4 
aa5 
a  as 


Apr. 

May. 

June. 

July. 
5.45 

Aug. 
4.0 

Sept. 

Oct. 

ass 

Nov. 

a7 

&57 

til  05 

a7 

a  4 

ae 

&4 

&7 

&'25 

ao 

a7- 

as 

a4 

a7 

4»7 

(x2 

SlSS 

a9 

ae 

>  as 

a  as 

a7 

48 

5.8 

5.45 

a9 

a6 

as 

a  .15 ' 

a  75 

4  75 

5.35 

&S5 

402 

ass 

a2.'3 

a  a'l 

a82 

5l27 

&2 

&25 

&25 

as 

a  25 

aa-i 

41 

-  5.5 

5.3 

4  95 

45 

as 

a  25 

a  45  ■ 

455 

.5l7 

5.2 

49 

6.8 

as 

a25 

a  45 , 

44 

aos 

5.1 

5.0 

tt.0 

as 

as 

a  45 

422 

Si8 

5.0 

4  85 

6.8 

as 

as 

a45 

a4 

a4 

aa5 

as 

as 


Dt«. 


ae 
aa 
a6 
a6 
ae 

ae 

ae 

ass 

ass 

ass 

ass 

as 

as 

as 

as 

as 


Note. — loe  conditions  January  1  to  31;  Fel)ruary  to  March  28:  readings  to  top  of  ion  e 
sionally  when  water  overflowed  ic(>.    ice  conditions  I)oc(*mlx>r  lS-22;  readingH  to  top  of  ict*. 


except  ooca- 


Hating  table  for  Clark  Fork  at  Froniberg,  Mont.,  far  19o5-€. 


height. 

Di»- 
chargt^ 

Sec.-ft. 
250 

Gage 
hei^t. 

Fiet. 

Dis- 
charge. 

1     Gage 
height. 

Feet. 

Dis- 
charge. 

Ser.-ft. 
1.9/3 

Gage 
height. 

Feet. 

Dis- 
charge. 

fiec-ft. 

Feet. 

8  re. 'ft. 

a20 

420 

908 

6.20 

6.20 

3.475 

a30 

296 

430 

999 

5.30 

2,102 

6.40 

3,850 

a4o 

346 

440 

1.094 

6.40 

2.2»» 

6.60 

4,260 

aso 

400 

450 

1,192 

5.50 

2.375 

aw 

4,690 

aeo 

458 

460 

1.293 

5.60 

2.519 

7.00 

5,140 

a  70 

520 

4  70 

1,397 

&70 

2,  W57 

7.20 

5.600 

aso 

587 

480 

1,504 

5.80 

2,819 

7.40 

6.080 

a  90 

660 

490 

1.615 

5.90 

2,975 

7.»iO 

6,570 

1        400 

738 

&00 

1,730 

6.00 

3.136 

7.80 

7,070 

410 

821 

Si  10 

1,849 

■ 

Note, — The  aliove.  tabic  is  applicable  only  for  open-channel  conditions.    It  Ih  based  on  K»n  discharge 
easurements  made  during  1905  and  1906,  and  is  well  defined  U'tween  gage  heights  3.5  feet  and  7.5  feet. 


MmUhly  discharge  of  Clark  Fork  at  Fromherg,  Mont.,  for  1906. 

{ Drainage  area,  2,500  square  miles.] 


Month. 


April 

May 

June 

July 

August 

Septeml)er. 

October 

November. 
D««cmber. 


The  period. 


Diflcharge  in  8«x;ond-feet. 


Maximum. 


Minimum. 


Mean. 


1,240 

3,420 

7,440 

3,570 

3,140 

738 

400 

400 


S46 
520 
1,600 
954 
660 
346 
273 
296 


587 

1,9^50 

2,930 

2,390 

1,120 

488 

330 

343 

0400 


Run-off. 


1  WIUI  III 

acre-feet. 

ik'v. 

-ft.  per 
mile. 

0.2a5 

Di'pth  in 

sq. 

inches. 

34,900 

a26 

120,000 

.780 

.90 

174.000 

1.17 

1.30 

147,000 

.  9.51) 

1.10 

68.900 

•   TTO 

.52 

29.000 

.  195 

.22 

20,300 

.132 

.15 

20,400 

.137 

.16 

24,600 

.160 

.18 

6:»,ooo 


o  Flow  estimated  during  ice  period  in  Deceml)er. 
Note,— Values  are  rated  as  follows:  April  to  November,  excellent;  Deoem])er,  fair. 


94 


SURFACE    WATER   SUPPLY   IN   1906. 


PRYOR   CREEK    AT    HUNTLEY,  MONT. 

The  station  was  originally  established  August  6,  1904,  and  measure* 
ments  were  made  at  different  sections.  Prj'^or  Creek  was  turned  into 
a  new  channel  June  15-16,  1906,  by  the  Reclamation  Service  and  a 
station  was  established  on  the  steel  highway  bridge  crossing  this 
channel  one-half  mile  from  the  railroad  station  at  Huntley. 

The  channel  is  straight,  with  uniform  slope  for  800  feet  above  and 
below  station.  The  banks  are  steep  and  uniformly  graded.  They 
are  clean  and  will  not  overflow.  The  current  is  moderate.  The*  bed 
is  composed  of  clay  and  gravel  and  may  change  somewhat. 

Discharge  measurements  are  made  from  the  highway  bridge.  The 
initial  point  for  soundings  is  the  center  of  the  right  abutment,  lower 
side. 

The  standard  chain  gage,  which  is  read  twice  daily  by  employees 
of  the  Reclamation  Service,  is  attached  to  the  floor  of  the  bridge; 
length  of  chain,  16.23  feet.  The  bench  mark  is  a  U.  S.  G.  S.  standard 
bench  mark,  set  in  the  concrete  abutment  of  the  bridge,  on  the  left 
bank,  upstream  side;  elevation,  14.67  feet  above  the  gage  datum. 

■ 

Discharge  measurements  of  Pry  or  Creek  at  Huntley,  Mont.,  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


Gaee. 
height. 


March  27 Morse  and  Sloan, 

March  27 *T....do 

April  12 1  J.  II.  Sloan 

June  5 Morse  and  Whine ry 

Julys... 
August  8. 


Feet. 


Morse  and  Richards 

W.  S.  Hartman 

August  24......  R.  II.  Whlnerj' 

October  5 Robert  Follansbee 

October  10 !  Follansbee  and  RichardvS, 


25 
25 
17 
16 
29 
•JO 
35 
31 
29 


Sq.  ft. 

Feet. 

82 

a27 

82 

a27 

27 

aoo 

19 

2.22 

14 

1.13 

13 

1.04 

67 

aoo 

18 

1.18 

15 

1.16 

Dis- 
charge. 

Sec- ft. 
410 


387 
87.5 
45.3 
20.3 
14.2 

219 
22.5 
2a6 


Note.     Beginning  July  3  the  gage  heights  refer  to  the  gage  at  the  new  station. 

Daily  gage  fieightf  in  feet,  of  Pryor  CVeek  at  Jhintley,  Mont. ,  for  1906. 


Day. 

J.in. 

Feb. 

Mar. 

3.1 

2.9 

2.75 

2.7 

2.5 

2.75 
3.6 
4.0 
4.3 

2.9 
3.5 
3.55 
3. 65 
3.55 

1 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.5 

2.5 
2.6 
2. 5 
2.5 
2.6 

2.5 
2.6 
2.5 
2.5 
2.5 

3.1 

3.25 

3.3 

3.3 

3.45 

3.5 
3.4 
3.4 
3.4 

3.4 

3.4 
3.3 
3.3 
3.3 
3.85 

4.85 

6.0 

8.25 

6.9 

6.8 

2 

3     

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Apr. 


2.55 
3.35 


3.35 
3.9 

5.7 

5.2 

5.05 

3.85 

2.85 


2. 
2. 


55 
85 


3.1 
2.5 
2.4 

2.35 
2.3 
2. 35 
2.35 
2.35 


May. 


2.3 

2.25 

2.1 

2.25 

2.15 


2. 
2. 


,2 
15 
2.15 
2.15 
2.15 

2.05 

2.05 

2.45 

2.8 

2.45 


2. 
2. 
2. 


2 

1 

.05 
2.05 
2.0 


J  une. 

July. 

2.65 

1.0 

2.45 

1.0 

2.45 

1.0 

2.25 

0.9 

2.25 

0.9 

2.05 

0.9 

2.65 

1.0 

2.5 

1.0 

2.2 

1.0 

2.4 

1.0 

2.1 

1.0 

2.05 

1.0 

1.85 

1.0 

1.8 

1.0 

1.0 

1.0 

1.0 

1.1 

1.0 

1.1 

1.0 

1.0 

1.2 

1.0 

1.3 

1.0 

Aug. 


1.0 
1.0 
1.1 
1.1 
1.05 

1.05 

1.05 

1.0 

1.0 

1.0 


Sept. 


Oct.   I  Nov. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1,0 
0.95 


1.1 
1.1 
l.I 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.15 

1.25 

1.2 

1.2 

1.2 

1.2 

1.15 

1.1 

1.1 


1.0 

1.15 

1.15 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 


I 


2 

2 

2 

15 

15 

15 
2 
2 
2 


1.2 


15 
2 
2 
2 

2 
2 
2 
2 
25 

3 
3 
5 
5 


YBL'^WSTONE    RIVER    DRAINAGE    BASIN. 
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Daily  gage  heights  infeeiy  of  PryoT  Creek  at  Hunlley,  Mont.,  for  J9<ffi    ■<  ontinuod. 


Day.                ' 

Jan. 

2.5 
2.5 
2.5 
2.5 
2.6 

2.5 

2.5 

2.9 

2.65 

2.76 

3.4 

Feb. 

Mar. 

3.3 
3.25 
4.5 
7.0 

"6.4' 
4.65 
3.45 
2.95 
2.65 

Apr. 

2.35 
2.35 
2.45 
2.65 
2.75 

2.75 

2.6 

2.55 

2.45 

2.35 

May. 

1.95 
1.95 
2.05 
2.65 
5.05 

3.5 

3.0 

3.55 

5.4 

5.1 

3.05 

June. 

1.6 
1.4 
1.3 
1.2 
1.1 

1.1 
1.1 
1.2 
1.2 
1.3 

July. 

1.0 
1.0 
1.0 
0.9 

a9 

0.9 
0.9 
0.9 
0.9 
0.9 
1.0 

Aug. 

1.0 
1.1 
3.1 
2.9 
1.75 

1.4 
1.2 
1.2 
1.1 
1.1 
1.1 

S«»pt. 

Ort. 

1.2 
1.2 
1.2 
1.2 
1.2 

1.3 
1.2 
1.2 
1.2 
1.2 
1.2 

Nov. 

21 

4.7 

4.6 

3.7 

3.75 

3.2 

3.55 

3.0 

3.0 

1.5 

■>•> 

1.6 

23 

24 

1.6 
16 

25 

1.6 

•Jfi 

1.6 

27 

JS 

•JH 

.30 

31 



1 

Note.-  -Ire  conditional  January  1  to  March  28;  rc^ingi)  to  ice  .<tiirface.    The  channel  was  dianged 
June  15-16.     ice  conditions  Noveml^er  18  to  Decern t)er  31. 

Rating  tables  for  Pry  or  Creek  at  Hunt  ley,  Mont. 
MARCH  27,  1906,  TO  JUNK  14,  19!)6.a 


Gace 
leiitnt. 


Dis-  Gage 

j   height.  I  charge.  '    height. 


Dis- 
charge,      heigl 


Gage 
leight. 


Dis- 
charge.   '  heig 


Gase 
leight. 


Feet. 
1.80 
1.90 
2.00 
2.10 
2.30 
2.30 
2.40 
2.  SO 
2.60 
2.70 


Sec. -ft. 
28 
32 
36 
40 
45 
50 
55 
(30 
65 
71 


Feet. 
2.80 
2.90 
3.00 


Sec. 


3. 
3. 
3. 
3. 
3. 
3. 
3. 


10 
20 
30 
40 
50 
60 
70 


t 

83 
89 
96 
103 
110 
117 
124 
132 
140 


Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
KiO 
4-70 


Sec. -ft. 
148 
156 
164 
173 
182 
191 
200 
210 
220 
230 


Fett. 
4.80 
4.90 
5.00 
5.20 
5.40 
5.ti0 
5.  HO 
6.00 
().  20 
6.40 


Dis- 
charge. 

Sec. -ft. 
240 
250 
2t«) 
2H2 
304 
327 
351 
376 
400 
426 


JUNE  15.  1906.  TO  NOVEMBER  26.  1906.6 


0.90 
1.00 
1.10 
1.20 
1.30 
1.40 


6 
11 
17 
24 
31 
39 


1.50 
l.tiO 
1.70 
1.80 
1.90 
2.00 


4/ 
55 
04 
73 
83 
93 


2.10 
2.20 
2.30 
2.40 
2.50 


104 
115 
127 
139 
151 


2.  GO 
2.70 
2.80 
2.90 
3.00 


164 
177 
190 
204 
218 


a  This  table  is  applicable  onl}' for  of  en-channel  conditions.  It  is  based  on  four  dii«char^e  mea.surp- 
mcnts  made  during  the  spring  of  1906  and  is  not  very  well  defined.  After  June  1 1  the  following  rating  is 
nfx'r^^sary  on  account  of  change  in  channel: 

t>  This  table  i«  upplicable  only  for  open-channel  conditions.  1 1  i»  ba.«»ed  on  five  diacharpe  measurement" 
made  during  the  latter  part  of  1906  and  is  not  well  defined. 

Monthly  discharge  of  Pryor  (\eek  at  Huntley,  Mont.,  for  1906. 

[Drainage  area,  800  square  miles.] 


Month. 


Discharge  in  second-feet. 


I 


Maximum.,  Minimum. 


April 

May 

June 

July 

August 

September. 
October. .. 
November. 


The  period. 


339 

50 

304 

M 

66 

11 

17 

6 

237 

8 

28 

17 

24 

11 

Moan. 


9().8 
75.9 
35.0 
9.8 
29.5 
18.6 
22.8 
a  24.0 


Total  in 
i  a? re-feet. 


5.7fi0 
4,670 
2.080 
(i()3 
1,810 
1,110 
1,400 
1.4.30 


8ec.-ft. 
sq.  mile 


Run-ofT 

r 


Depth  in 
inches. 


0. 


121 
(W.5 
044 
012 
a37 
02;i 
028 

o;«) 


0.14 

1.10 

.0.5 

.01 

.04 

.o;i 

.0.'{ 


18.900 


oLatter  pwrt  of  month  pstimatcd. 
Note.— No  estimate  for  ice  period.    Values  for  1906  are  good. 
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SURFACE    WATER    SUPPLY   IN    1906. 


BIGHORN    RIVER    AT    FORT    CUSTER,  MONT. 

This  station  was  established  June  16,  1904.  It  is  located  at  the 
bridge  of  the  Burlington  and  Missouri  River  Railroad,  about  one-half 
mile  above  the  junction  of  Bighorn  and  Little  Bighorn  rivers,  near  the 
station  at  Fort  Custer.  During  1 906  gage  was  read  by  W.  O.  Henshaw. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  108,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years.  The  gage 
heights  for  1906  are  referred  to  a  datum  that  is  2  feet  lower  than  that 
used  in  1905. 

DUcharge  measurements  of  Bighorn  Hirer  at  Fort  Custer,  Mont.,  in  1906. 


Date. 


A_pril  5 

May  14 

June  20 

July  31 

September  3. . . 
September  14. . 

October  12 

November  7.. 


llydrographi'r. 


J.  H.  Sloan 

do 

R.  H.  Whinery 

Richards  and  Whinery  . . 
FoUansbec  and  Richards 
(j  rover  and  FoUaiisbee  . . 

Roljert  Follansl>ee 

R.  Richards 


Width. 


Feet. 
429 
438 
4;» 
4;» 
431 
428 
42t'» 
424 


Area  of 
section. 


Sq.ft. 
1,720 
3,a30 
3,270 
2,100 
1,840 
1,540 
.1,370 
1,360 


(iage 
eight. 

Dis- 
charge. 

Fed. 

Sfc.-ft. 

3.61 

4.010 

6.18 

17,4(J0 

6. 75 

17,100 

4.52 

6.420 

3.87 

4,4H0 

3.52 

2,H40 

3.09 

1.740 

2.96 

,          1,580 

Daily  gage  height ,  in  feet,  of  Bighorn  Rirtr  at  Fort  Custer,  Mont.,  for  1900. 


11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


3.65 
3. 65 
3.70 
3.82 
3.85 

3.85 
3.87 
3.90 
3.90 
3.90 
3.95 


00 
92 
00 
4.00 
3.92 


4. 
3. 
4. 


4.17 
4.20 
4.12 


3.  M 

3.77 

3.55 

3.82 

3.55 

3.80 

3.55 

3.87 

3.57 

3.95 

3.60 

3.95 

3.67 

4.00 

3.70 

4.15 

3.70 

4.10 

3.65 

4.10 

Mar. 


4.10 
4.10 
4.07 
4.12 
4.10 

4.07 
3.92 
3.75 
3.15 
3.40 

3.40 
3.47 
3.12 
3.25 
3.55 

3.70 
3.75 
3.75 
3.77 
3.80 

3.77 
3.80 
3.87 
4.07 
4.47 

3.90 
6.90 
6.50 
5.55 
4.70 
4.55 


Apr. 


4.25 
4.08 
3.95 
3.85 
3.(i8 

3.45 

3.:q 

3.30 
3.35 
3.38 

3.48 
3.48 
3.48 
3.42 
3.38 

3.30 
3.28 
3.30 
35 
38 


3. 
3. 


May 


3.40 

xm 

3.82 
3.95 
3.98 

4.05 
4.05 
4.05 
3.S5 
3.(i5 


3.(50 
3.48 
3.45 

3.50 
3.48 


June.    July. 


58 
62 
58 
3.Ci0 
3.75 


4.05 
4.42 

4.88 
5.80 
6.fi0 


6.02 


5. 
5, 
5. 
5. 


58 
25 
18 
25 


5.42 

5.90 
5.85 
5.70 
5.28 

5.28 
5.  {12 
6.50 
7.72 
8.00  I 


5.98 

7.70  1 

5.55 

7.68 

5.18 

7.50 

4.S8 

7.05 

4.62 

6.75 

4.60 

6.18 

4.92 

6.80 

5.20 

5.55 

5.(i2 

5.38 

6.02 

5.35 

6.35 

5.22 

6.50 

5.08 

6.52 

5.02 

6.48 

5.12 

6.5<3 

6.15 

6.35 

5.02 
5.30 

6.62 
5.08 
6.82 

5.98 
5.98 
5.85 
5.80 
5.92 


5.90 
5.90 
6.90 
6.08 
6.40 

6.42 
6.25 
6.35 
5.92 
5.70 

S.tiO 
5. 45 
5.28 
5.25 
5.15 

6.15 
5.06 
5.02 
4.82 
4.70 
4.50 


4.40 
4.26 
4.32 
4.18 
4.12 

4.18 
4.56 
4.98 
4.58 
4.48 

4.28 
4.12 
4.00 


3. 
3. 


95 
90 


3. 
3. 
3. 


82 
75 
75 
3.70 
3.70 


3.88 
4.72 
5.40 
5.72 
6.08 

6.32 
6.12 
4.72 
4.46 
4.38 
4.20 


Sept.      Oct.      Nov. 


4.06 
3.95 
3.88 
3.82 
3.70 

3.72 
3.<i8 
3.62 
3.55 
3.52 

3.50 
3.52 
3.55 
3.52 
3.62 

3.52 
3.52 
3.50 
3.48 
3.42 


3. 
3. 


42 
40 


3.12 
3.12 
3.12 
3.10 
3.08 


3.38 
3.35 
3.30 

3.28 
3.22 
3.22 
3.18 
3.18 


3. 
3. 
3. 


08 
08 
08 


3.08 
3.08 

3.  OS 

3,08 
3.00 
2.95 
2. 95 

2.95 
2.95 
2.95 
3.00 
3.00 

2.95 
2.95 
2.95 
2.95 
2.90 

2.95 
2.95 
2.96 
2. 95 
2.95 
3.00 


I 


3.00 
3.00 
2.9o 
2.95 
2.95 

2, 95 
2.95 

2.  <J5 
3.01) 
3,00 

.^00 
3.00 

3.00 

3.  00 
3. 00 

.•?.oo 

3.W 
3.05 
3,10 
3.10 

3.10 
3.10 
3.10 
3.05 
3.05 

.^10 
3.10 
3,10 
3.10 
3.10 


Note.— Ice  conditions  January  1  to  March  25. 
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Raliivg  table*  for  Bighorn  River  at  Fori  Ciister,  Mont. 
JANUARY  1, 1906,  TO  SEPTEMBER  8.  1906.O 


Gage 
heii^t. 

I>U- 
chArge. 

Gage 
height. 

Dls- 
chAige. 

Gage 
hdght. 

Feet. 

Dl8- 

chargo. 
Sec-ft.   ' 

Gag^ 
height. 

Dis- 
charge. 

FeeL 

Sec'ft, 
2,230 

FeeL 

Sec-ft. 

Feet. 

Sec. -ft. 

3.00 

4.10 

5,110 

5.10 

8,. 560    ' 

6.20 

13,980 

3.10 

2,450 

420 

5,410 

5.20 

8,960    1 

6.40 

15,180 

3.20 

2,680 

430 

5,720 

5.30 

9,380    ; 

6.60 

16,440 

3.30 

2,920 

440 

6,040 

5.40 

9,820 

6.80 

17,760 

3.40 

3,170 

450 

6,370 

5.50 

10,280 

7.00 

19,140 

3.50 

3,430 

460 

6,710 

5.60 

10,760 

7.20 

20,560 

3.60 

3,700 

4  70 

7,060 

5.70 

11,260 

7.40 

22,040 

3.70 

3,970 

480 

7,420 

5.80 

11,780 

7.60 

23,580 

3.80 

4,250 

490 

7,790 

5.90 

12,300 

7.  HO 

25,160 

3.90 

4.530 

5.00 

8,170 

6.00 

12,840 

8.00 

26,800 

4.00 

4,S20    . 

1 

1 

SEPTEMBER  9,  1906,  TO  NOVEMBER  30,  1906.l» 


2.90 
3.00 
3.10 


1,400 
1,620 

1,850 


3.20 
3.30 


2,090 
2,340 


3.40 
3.50 


2,600 
2,870 


3.60 
3.70 


3.150 
3,440 


a  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eighteen  discharge  measure- 
ments made  during  1904-6.  and  is  well  deAned  between  gage  heights  3  feet  and  sYeet. 

fr  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  discharge  measure- 
ments made  subsequent  to  September  8,  and  is  well  defined  between  gage  heights  3  feet  and  3.5  feet. 

Monthly  discharge  of  Bighorn  River  at  Fort  Custer y  Mont.,  for  jyofi. 

[Drainage  area,  20,700  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


March  36-31. 

.^pril 

May 

June 

July 

August 

September.. 

October 

November.. 


18,400 

5,560 

16,400 

26,800 

15,300 

13,300 

4,960 

1,900 

1,850 


The  period. 


Minimum. 

Mean. 

4,530 

10,500 

2,870 

3,800 

3,300 

8,720 

8,250 

13,600 

6,370 

11,000 

3,970 

6,290 

2,040 

3,070 

1,400 

1,640 

1,510 

1,690 

Total  in 
acro-foet. 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


125,000 
226,000 
536,000 
809,000 
676,000 
387,000 
183,000 
101,000 
101,000 


3,140,000 


Depth  in 
inches. 


Note. — No  estimate  for  ice  period, 
ber  to  November,  good. 


Values  are  rated  as  follows:  April  to  August,  excellent;  Septem- 


LITTLE   BIGHORN   RIVER   AT   CROW    AGENCY,    MONT. 

This  station  was  established  March  24,  1905,  and  was  discontinued 
June  30,  1906.  It  is  located  at  the  Burlington  and  Missouri  River 
Railroad  bridge,  one-fourth  mile  south  of  Grow  Agency,  Mont. 
During  1906  gage  was  read  by  Charles  Town.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  111. 
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Discharge  measvrements  of  Little  Bighorn  River  at  Crow  Agency ^  Mont.j  in  1906. 


Date. 


Hydrographer. 


Width. 


Mareh  ?«. 
March  8c. 
May  14  . . 
June  19  . . 
July  30  . . 


H.  M.  Morse 

do 

J.  H..  Sloan 

R.  II.  Whinery 

Richards  and  whinery 


Feet. 
77 
82 
99 
85 
b33 


Area  of 

Gage 
height. 

section. 

Sq.ft. 

Feet. 

166 

3.06 

190 

3.24 

383 

5.23 

160 

2.98 

529 

2.00 

Dis- 
chaige. 

Sec.-ft. 
275 
320 
1,490 
435 
108 


a  Ice  above  and  below  station. 


(>  Wading  section. 


Daily  gage  height ,  in  feet ,  if  Little  Bighorn  Rirer  at  Crov  Agency  j  Mont.j  for  J906. 


Day. 

Jan. 
2.3 

Feb. 
3.5 

Mar. 



2.3 

Apr. 

May. 

June.; 

1 

Day. 

i 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 ' 

3.5 

z. 

3.6 

17 

2.3 

4.15 

2.5 

2.3 

3.5 

3.3 

2 

2.3 

3.5 

2.45 

3.1 

2.4 

3.4  , 

18 

2.3 

3.9 

2.G 

2.4 

3.4 

3.2 

3 

2.4 

3.3 

2.7 

3.0 

2.3 

3.3 

19 

2.3 

4.0 

2.5 

2.4 

3.2 

3.1 

4 

2.3 

2.9 

2.7 

2.8 

2.3 

3.3 

20 

2.3 

3.85 

2.5 

2.4 

3.0 

2.9 

5 

2.4 

2.8 

2.4 

2.7 

2.4 

3.2 

21 

2.4 

3.35 

2.7 

2.3 

3.0 

2.9 

« 

2.4 

2.7 

2.4 

2.8 

2.4 

3.5 

22 

2.4 

3.15 

2.8 

2.3 

3.2 

2.7 

7 

2.4 

2.5 

2.9 

3.1 

2.4 

3.6 

23 

2.4 

4.0 

2.9 

2.4 

3.4 

?..7 

8 

2.4 

2.4 

3.3 

3.0 

2.4 

3.6  ' 

24 

2.4 

4.3 

3.4 

2.4 

3.6 

2.6 

9 

2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.6 
2.5 
2.0 
2.7 
2.7 
2.7 
2.6 

3.4 
4.3 
3.5 
3.7 
3.3 
2.8 
2.7 
2.7 

2.9 
2.8 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 

2.3 
2.3 
2.2 
2.2 
2.6 
7.2 
3.6 
3.5 

3.3 
3.2 
3.2 
3.3 
3.3 
3.4 
3.4 
3.3 

25 

26 

2.4 
2.4 
2.5 
2.4 
2.5 
2.5 
2.8 

3.65 
3.05 
2.85 
2.25 





4.2 
&7 
7.0 
5.8 
4.5 
4.1 
3.6 

2.4 
2.5 
2.6 
2.5 
2.4 
2.4 

3.9 
4.1 
4.1 
4.0 
3.8 
4.0 
3.7 

2.7 

10 

2.7 

11 

27 

28 

2.6 

12 

2.6 

13 

29 

2.7 

14 

30 

2.6 

15 

31 

16 

Note.— Ice  conditions  January  14  to  March  27. 


Rating  table  for  Little  Bighorn  River  at  Crow  Agency  ^  MmU.^for  1905-6.^ 


Gage 
height. 

Dis- 
charge. 

height. 

Dis- 
charge. 1 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft.  ' 

Feet. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

2.00 

105 

3.00 

430 

4.00 

860 

5.00 

1,360 

2.10 

130 

3.10 

470 

4.10 

910 

5.20 

1,465 

2.20 

155 

3.20 

510 

4.20 

960 

5.40 

1,575 

2.30 

185 

3.30 

550 

4.30 

1,010    , 

5.60 

1,685 

2.40 

215 

3.40 

590 

4.40 

1,060 

5.80 

1,795 

2.50 

250 

3.50 

630 

4.50 

1,110 

6.00 

1,915 

2.60 

285 

3.60 

675 

4.60 

1,160 

7.00 

2,515 

2.70 

320 

3.70 

720 

4.70 

1,210 

2.80 

355 

3.80 

765    ' 

4.80 

1,260    1 

2.90 

390    , 

1 

3.90 

810 

4.90 

1,310 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  thirteen  dis- 
charge measurements  made  during  1905  and  1906,  and  is  well  defined  between  gage  heights  1.9  feet  and  5.0 
feet. 

o  Except  March  1-27,  when  estimates  were  based  on  two  measurements  made  during  that  time. 

Monthly  discharge  of  Little  Bighorn  River  at  Crow  Agency y  Mont.  ^  for  1906. 

[Drainage  area  1,280  square  miles.] 


Month. 


January  (1-13) 

March 

April 

May 

June 


Dischaige  in  seoond-feet. 


Maximum. 


215 
1,800 

630 
2,740 

675 


The  period 


Minimum. 


185 
110 
185 
155 
285 


Mean. 


203 
476 
290 
543 
475 


Total  in 
acr&-fcet. 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


5,230 
29,300 
17,300 
33,400 
28,300 


114,000 


0.159 
.372 
.226 
.424 
.372 


Depth  In 
Inches. 


0.077 
.43 
.25 
.49 
.42 


Note.— Values  are  rated  ns  follows:  January,  good;  AprU  to  June,  excellent;  the  results  for  March  are 
based  on  a  special  ice  curve,  and  are  approximate. 
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BIG  WIND  RIVER  NEAR  ARAPAHOE  AGENCY,  WYO. 

This  station  was  established  May  14,  and  was  discontinued  August 
25,  1906.  It  is  located  at  Walkers  Fern',  7  miles  northeast  of  Arapa- 
hoe Agency. 

The  channel  is  straight  for  800  feet  above  and  below  the  station. 
The  banks  are  covered  with  heavy  willow  brush  and  are  not  liable  to 
overflow.  The  bed  of  the  stream  is  of  cobblestone,  with  the  excep- 
tion of  the  portion  near  the  left  bank,  which  is  composed  of  sand,  and 
shifts  somewhat.     The  current  is  swift. 

Discharge  measurements  were  made  from  the  ferry  at  high  stages 
and  by  small  car  suspended  from  the  ferry  cable,  or  by  wading,  at 
lower  stages. 

The  gage,  which  was  read  by  ^Andrew  Walker,  is  a  hewn  timber 
fastened  to  the  downstream  side  of  the  elevated  approach  to  the 
ferry.  The  bench  mark  is  the  top  of  a  small  stump  near  the  bank  of 
the  river  11.5  feet  southeast  of  the  gage;  elevation,  6.00  feet  above  the 
gage  datum.  On  July  13,  owing  to  a  change  in  channel  during  high 
water,  a  new  gage  was  installed  at  a  point  600  feet  above  old  gage. 
A  new  curve  applies  from  July  13. 

Discharge  nieasurements  of  Big  Wind  River  near  Arapahoe  Age^icy,  TTyo.,  in  1906. 


Date. 

Hydrographcr.                       ;   Width. 

1 

Area  of 
section. 

8q.  ft. 

Gage 
height. 

Dis- 
charge. 

Ffft.     i 

Sec.-ft. 

Mav  14 

A. 

J.  Panhall 

23<>  ' 

743 

a:J0 

4,020 

May  1.5 

..do 

..do 

2:« 

23f> 

GIH 

aoo 

2.80 

3.400 

June  8 

3,  aw 

June  10 

... 

.-do 

23fi 

.Wl 

2.60 

2..')70 

June  12 

..do 

237 

Sf>5 

a  70 

5.240 

J  une  12 



..do 

240 

l.OtiO 

455 

7.502 

June  13 



..do 

240 

1,220 

5.20 

9,480 

Julv  13 

-  •  • 

..do 

240 

902 

3.50 

5,830 

Julv  18 

a     ■    ■ 

..do 

240 

()») 

2.65 

3,700 

Julv  19 

..do....: 

240 

734 

2.85 

4.1,50 

November  13 . . 

R. 

I.Meeker 

125 

218 

0.0) 

374 

XoTE.— Beginning  July  13  the  gage  heights  for  the  remainder  of  the  year  refer  to  the  new  gage  estab- 
lished on  that  date. 

Daily  gage  Jieightj  infeety  of  Big  Wind  Birer  mar  Arapahoe  Agency ^  Wyo.,for  1906. 


Day. 


May. 


June. 


1. 

^  . 

3. 
4. 

5. 
6. 


4   . 


9. 
10. 
11. 
12. 
U. 

n. 
ir.. 

16. 


3.3 
3.0 

2.8 


2.7 
2.5 
2.6 
2.S 
2.9 
3.2 
3.0 
2.8 
2.0 
2.6 
3.8 
4.6 
5.2 
6.0 
5.5 
5.2 


July. 

Aug. 

2.6 

2.1 

2.6 

2.0 

2.65 

2.1 

2.65 

3.3 

2.7 

2.2 

2.7 

2.25 

2.7 

2.3 

2.75 

2.05 

2.75 

1.9 

2.8 

1.85 

2.85 

1.75 

2.8 

1.8 

3.45 

1.7 

3.25 

1.7 

3.0 

1.65 

2.85 

1.7 

Day. 


May.   I  June.      July 


Aug. 


I  17. 
!  18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


2.4 

5.1 

2.65 

1.6 

2.2 

3.9 

2.6.-) 

1.65 

2.1 

.3.4 

2.85 

2.6 

2.3 

2.4 

2.8 

3.1 

3.0 

2.6 

2.65 

3.3 

.3.0 

2.9 

2.8 

3.3 

2.8 

2.8 

3.0 

3.4 

3.1 

3.0 

2.9 

3.1 

3.6 

2.6 

2.95 

2.75 

3.6 

2.9 

2.7 

3.7 

2.7 

2.5 

3.4 

2.5 

2.4 

3.8 

2.6 

2.3 

3.4 

2.7 

2.15 

3.0 

I 

2.1 

Note.— Beginning  July  13  the  gage  heists  refer  to  the  new  gage  establi?he<l  on  that  date.    From  July 
1-13  the  gage  heights  were  estimated. 
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Rating  tables  for  Big  Wind  River  near  Arapahoe  Agen^j  Wyo. 

M.\Y  14,  1906, TO  JULY  12.  1906.« 


Gage 
height. 

Dis- 
charge. 

Scc.-ft. 

Gage 
height. 

Dis- 
charge. 

Scc.-ft. 

Gage 
heigTit. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dl»- 
charge. 

Scc.-ft. 

Feet. 

Feet. 

Feet. 

Sec. 'ft. 
6,150 

2.10 

1,760 

3.10 

3,610 

4.10 

5.10 

9,220 

2.20 

1,910 

3.20 

3,830 

4.20 

6,440 

5.20 

9,550 

2.30 

2,070 

3.30 

4,060 

4.30 

6,730 

5.30 

9,880 

2.40 

2,240 

3.40 

4,300 

4.40 

7,030 

5.40 

10.210    1 

2.50 

2,420    , 

3.50 

4,550 

4.50 

7,330 

S..^ 

10,550 

2.60 

2,600    1 

3.60 

4.810 

,        4.60 

7,640 

5.60 

10,800 

2.70 

2,790 

3.70 

5,070 

4.70 

7,950 

5.70 

11,230 

2.80 

2,990 

3.80 

5,330 

4.80 

8,260 

5.80 

11,580 

2.90 

3,190 

.^90 

5,600 

4.90 

8,580 

5.90 

11,930 

3.00 

3,400 

4.00 

5,870 

,        5.00 

8,900 

6.00 

12,280 

l.NOO 

JULY  13, 

1906,  TO 
2.600    ' 

Ar(JUST  2.'i,  1906.^ 
-    2.60         zjm 

3.10 

1.60 

!        2.10 

4,750 

1.70 

1,940 

2.20 

2,790 

2.70 

3,810 

3.20 

5,010 

1.80 

2,090 

2.30 

2,980 

2.80 

4,030 

3.30 

5,280 

1.90 

2,250 

2.40 

3.180 

2.90 

4. -260 

3.40 

5,550 

2.00 

2,420 

2.50 

3,380 

3.00 

4,500 

3.50 

5,830 

a  This  table  is  based  on  seven  diachargo  measurements  made  during  May  and  June,  1906,  und  is 
well  defined  between  gage  heights  2.5  feet  and  6.0  feet. 

b  This  table  is  based  on  fourdischarge  measurements  made  during  July-November,  1906,  and  is  well 
defined  between  gage  heights  2.5  feet  and  4  feet. 

Monthly  discharge  of  Big  Wind  River  near  Arapahoe  Agcnn/f  Wyo.,for  7906. 


Month. 


May  (14-31)  .. 

June 

July 

August  (1-25) 


Th«»  period. 


Disch£ 

irge  in  secon 
Minimum. 

d-feet. 

Total  in 

Maximum. 

Mean. 

acre-feet. 

5,330 

12,300 

5,690 

5,550 

1,760 
2.240 
2.600 
1,800 

3,550 
4,480 
.3,500 
3,080 

127,000 
267,000 
215,000 
153,000 

762,000 

Note.-  -Values  for  May  to  July  are  probablv  excellent;  the  values  for  August  do  not  compare  well 
with  those  for  the  two  stations  on  the  Little  ^^'ind  River  and  are  probably  approximate. 

LITTLE    WIND    RIVER    ABOVE    ARAPAHOE    AGENCY,    WY'O. 

This  station  was  established  May  11  and  discontinued  October  31, 
1906.  It  is  located  at  the  Government  bridge  above  the  junction  with 
Popo  Agie  River  and  one-half  mile  above  the  post-office  at  Arapahoe 

Agency. 

The  channel  curves  both  above  and  below  the  station.  The  water  is 
confined  between  the  bridge  abutments.  The  bed  is  of  cobblestone, 
and  permanent.     The  current  is  swift. 

Discharge  measurements  were  made  from  the  downstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  marked  zero  on  the  top  rail 
of  the  bridge  at  the  left  bank. 

The  gage,  which  was  read  by  G.  A.  Bremner,  is  a  staff  attached  to 
the  downstream  side  of  the  pile  bent  nearest  the  left  bank.  The 
bench  mark  is  a  spike  in  a  telephone  pole  N.  20°  W.  40  feet  from  the 
gage;  elevation,  6.86  feet  above  the  gage  datum. 


YELLOWSTONE   RIVER   DRAINAGE   BASIN. 
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Discharge  measurements  of  Little  Wijid  Bivrr  above  ArapaJioe  Agency,  TTyo.,  in  1906. 


Date. 


Hydrc^rapher. 


A. 


May  11.. 
Mav  12.. 

MaV  13 1 do 

May  15 do 

June  7 do, 

June  s I do. 

June  9 1 do, 

June  10 ' do, 

.do, 
.do, 
.do. 


J.  Parahall. 
.do 


June  11 

June  12 

June  12 

Tune  13 ' do 

lunc  13 do 

June  14 do 

July  12 do 

July  13 do 

July  14 do .,.. 

July  16 do 

July  17 do 

JiUv  18 do 

July  19 do 

November  13. ..   R.  I.  Meeker. 


idth. 

Area  of 
section. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.  ft. 

Feet. 

Sec.-fL 

100 

161 

1.90 

680 

100 

139 

1.70 

541 

100 

183 

2.20 

889 

100 

•      166 

2.00 

762 

100 

210 

2.35 

1,130 

100 

182 

2.15 

883 

100 

166 

1.95 

7.'» 

100 

186 

2.15 

893 

100 

245 

2.70 

1,470 

100 

305 

3.30 

2,040 

100 

265 

2.90 

1,650 

ion 

325 

3.50 

2,260 

100 

349 

3.75 

2,570 

100  , 

375 

4.00 

2,880 

100 

229 

2.50 

1,220 

100 

23S 

2.60 

1,330 

100 

250 

2.75 

1,460 

100 

220 

2.40 

1,140 

100 

210 

2.30 

1,050 

100  , 

201 

2.20 

969 

100 

190 

2.10 

891 

94 

63 

.73 

104 

Daily  gage  height,  in  feet,  of  Little  Wind  River  above  Arapahoe  Agency,  Hyo.,  for  1906. 


Day. 


May. 


June.  July. 


Aug.   Sept.    Oct. 


Day. 


May. 'June.  July.  Aug.  ,Sept.  Oct. 


1. 

1 

I.O 

1.9 

2.2 

2.S 

2.6 

2.8 

2.2 

2.1 

2.0 

2.3. 

2.9 

3.3 

3.7 

3.9 

4.0 

^.8 

2.2 

2.5 

2.6 

2.6 

2.7 

2.7 

2.8 

2.9 

2.6 

2.7 

2.5 

2.8 

2.6 

2.75 

2.8 

2.5 

1.5 
1.5 
1.5 
1.6 
1.5 
1.5 
1.4 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
l.l 
1.1 
1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.9 
.9 
.85 
.85 
.86 
.8 
.8 
.8 
.8 
.75 
.85 

0.7 
.7 

17 

2 

18 

3 1 

.65 
.65 
.65 
.6 

19 

4 • 

20 

5 1 

21 

G 1 

22 

.6 

.6 

.6    1 

.6 

.6    , 

.6 

.55 

23 

8 

1 

1 

24 

9 

25 

26 

27 

28 ' 

10 

11 

12     .... 

::::"i:9" 

....      1.7 
....      2. 2 

13   ..    .   . 

29 

M 

....      2.0 
....      1.9 
....      1.8 

.5 
.5    , 

30 

15 

31 

16 

.5 

1.8 
2.0 
2.3 
3.0 
3. 3 
2.8 


.3.95 
3.3 
2.9 
6 


5 

7 
5 
3 
1 


2.2 


2.3 
2.3 
2.3 
2.1 
2.0 
2.0 
1.9 
2.0 
2.0 
1.9 


2.3 

2.2 

1.8 

3.0 

2.3 

1.7 

2.8 

2.2 

1.6 

2.5 

2.0 

1.5 

2.1 

1.5 

1.0 
.95 
.95 

1.4 

1.7 

1.8 

1.8 

1.4 

1.3 

1.3 

1.4 

1.3 

1.2 

1.1 

1.0 


0.85 

.8 
.8 
.8 
.8 
.8 
.8 
.75 


.7 
.7 
.7 


Rating  table  for  Little  Wind  River  above  Arapahoe  Agency,  Wyo.,f<rr  1906. 


0.5 
.5 

.  .'>5 

.6 

.« 

.6 

.6 

.  / 

.7 

.7 

.7 

.  < 

.8 
.75 


Gage 
height. 

Dis- 
charg*!. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dl8-       ■ 

charge,  j 
Sec.-ft. 

Gage 
height. 

Ffet. 

Di.H- 
charge. 

Feet. 

Sec.-ft. 

0.50 

50 

1.40 

3«y> 

2.;» 

1,030 

3.30 

1.95.''. 

.60 

72 

1.50 

420 

2.40 

1.130 

S..**) 

'2,(Mi) 

.70 

97 

1.60 

480 

2.50 

1,230 

3.40 

2. 170 

.80 

126    1 

1.70 

645 

2.60 

1.330 

3.50 

2. 280 

\          .90 

157 

1.80 

615 

2.70 

1.4.'« 

3.(i0 

2,M) 

1.00 

192 

1.90 

685 

2.80 

1,535    1 

3.70 

2.500 

1.10 

230 

2.00 

760 

2.90 

1,640 

3.  HO 

2.610 

1.20 

270 

2,10 

845    , 

3.00 

1.745 

3.90 

2.725 

1.30 

315 

2.20 

935    ' 

3.10 

1,850 

4.00 

2.840 

KoTE. — The  above  table  is  applicable  only  for  open-channeJ  conditions.  It  is  ba»c<l  on  twenty-two 
dificharge  measureinentj)  made  during  1906  and  is  well  defined  ]>etwecn  gage  heights  1.7  feet  and  4  feet. 
Below  gage  height  1.7  feet  it  is  baaed  on  one  measurement. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  Little  Wind  River  above  Arapahoe  Agency ^  Wyo.,  for  1906. 


May  (11-31) 

June 

July 

August 

September . 
October  . . . 


Month. 


The  perio<i 


Discharge  in  socond-feet. 

Maximum.   Minimum.       Mean. 

1 

2.060  '               420 

966 

2,840                 685 

1,410 

1,&40  ;               420 

1,050 

615 

174 

325 

192 

97 

134 

125 

50 

78.3 

1 

Total  in 
acre-(eet. 


40,200 
83.900 
64.600 
20,000 
7,970 
4.810 


221.000 


Note.— Values  for  1906  are  excellent. 


LITTLE    WIND    RIVER   BELOW    ARAPAHOE    AGENCY,  WYO. 

This  station  was  established  May  11,  and  was  discontinued  October 
31,  1906.  It  is  located  at  the  Government  bridge  200  yards  below  the 
junction  of  Popo  Agie  River  and  one-half  mile  south  of  the  post-office 
at  Arapahoe  Agency. 

The  channel  is  straight  for  500  feet  above  and  1 ,000  feet  below  the 
bridge  abutments.  During  high  water  a  small  slough  carries  water 
not  registered  on  gage.  The  bed  of  the  stream  is  permanen^.  The 
water  is  swift  except  at  low  stages. 

Discharge  measurements  were  made  from  the  bridge.  The  initial- 
point  for  soundings  is  marked  zero  on  top  of  the  hand  rail,  do^Ti- 
stream  side,  left  bank. 

The  gage,  which  was  read  by  G.  A.  Bremner,  is  a  staff  attached  to 
the  downstream  side  of  the  pile  bent  nearest  the  left  bank.  The 
bench  mark  is  a  spike  in  an  18-inch  cottonwood  tree  X.  20°  W.  about 
200  feet  from  the  gage;  elevation,  11. 97  feet  above  the  gage  datum. 

Discharge  vteasiireinents  of  Little  Wind  River  below  Arapahoe  Agency,  Wyo.,  tn  1906. 


Date. 

• 

Hydrograplier. 

Width. 

Area  of 
section. 

hei^it. 
Feet. 

Dis- 
chaiige. 

• 

Feet. 

Sq.ft. 

Scc.-n. 

Mav  11 

A.  J.  Parahali 

103 
101 
104 

am 

603 

658 

3.90 
4.20 
4.60 

1.830 

May  12 

do 

2.150 

May  13 

do : 

2.090 

Juno  7 

do 

104 
102 
102 
102 
103 
•    103 
108 

669 
584 
595 
654 
738 
774 
8(i3 

4.70 
4.10 

4.  as 

4.65 
5.40 
,S.70 
6.50 

2.800 

June  8 

do 

l,9u0 

Juno  9 

do 

1.920 

June  10 

do 

2.730 

Jun**  11 

do 

3.540 

June  11 

do 

4.110 

June  12 

do 

5.180 

June  12 

do 

104 

800 

5.90 

4.390 

June  l.T 

do 

108 

885 

t).70 

5.520 

June  13 

do 

110 

952 

7.30 

6.640 

June  14 

do 

110 

972 

7.50 

0.950 

Julv  12 

do 

102 

678 

4.80 

2.850 

July  13 

do 

102 

710 

5.10 

3.220 

July  14 

do 

103 

751 

5.50 

3.860 

July  16 

do 

102 

662 

4.70 

2.680 

Julv  17 

...do 

102 
102 

640 

628 

4.50 
4.40 

2.420 

Julv  19 

do 

2,250 

NovemlM^r  13  . . 

R.  1.  Meeker 

96 

355 

1.64 

270 

TELLOWSTONE   RIVER   DRAINAGE   BASIN. 
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Daily  gage  height,  in  feet  ^  nj  Little  Wind  River  below  Arapahoe  Agency^  Wyo.^for  1906. 


Day. 

'  May. 

June 

1 

4.1 

'> 

4.05 

3 

' 

4.2 

4 

4.4 

5 

5.0 

6 

5.5 

7......... 

1 

4.6 

8 ■ 

4.15 

9 

4.05 

10 

4.65 

11 

..     3.9 

5.7 

12 

..      4.2 

6.5 

13 

..      4.6 

7.3 

14 

..      4.2 

7.5 

15 

..      4.1 

6.8 

16 

..      4.0 

0.75 

I  4.1 


4.5 

4.45 

4.5 


5.2 
5.0 


6 

7 

7 

9 

I 

55 

4 

7 


2.9 

2.85 

2.8 

2.9 

2.8 

2.8 

2.7 

6 

5 

45 

4 

3 


2.2 
2.3 
2.3 
2.2 


2.3 

2.3 

2.25 

2.2 

2.1 

2.0 

2.0 

1.95 

J. 9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 


Oct. 


1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.45 

1.4 

1.4 


Day. 


May.  June.  July.  Aug.   Sept.    Oct. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30. 
31. 


6 
4 

6 

2 

6 

7 

9 

0 

4 

7 

3 

55 

5 

0 

3 


0.8 

4.5 

2.2 

2.0 

5.9 

4.5 

2.1 

2.0 

5.2 

4.35 

2.1 

2.0 

4.7 

4.1 

3.0 

2.0 

4.6 

4.0 

3.5 

2.0 

4.85 

3.95 

3.7 

2.0 

4.6 

3.9 

3.7 

2.0 

4.2 

3.9 

3.3 

1.9 

3.85 

3.8 

3.2 

1.8 

3.9 

3.6 

3.2 

1.8 

4.0 

3.35 

3.3 

1.75 

4.2 

3.25 

2.6 

1.7 

4.0 

3.1 

2.5 

1.7 

3.6 

3.05 

2.5 

1.7 

2.9 

2.3 

4 
4 

5 

5 

5 
1.6 
1.6 
1.7 
1.9 
1.9 
1.9 
1.9 
1.85 
1.8 
1.8 


Rating  table  for  Little  Wind  River  helov  Arapahoe  Agctuy,  Wyo.,fnr  1906. 


Gage 
height. 

Di»- 
chaiige. 

Feet. 
1.40 

^'*^'di: 

1.50 

225 

1.60 

255 

1.70 

285 

1.80 

320 

1.90 

360 

2.00 

405 

2.10 

450 

2.20 

500 

2.30 

555 

2.40 

615 

2.50 

675 

2.60 

740 

Gage 
height. 

Feet. 
2.70 
2.80 


.90 
.00 
10 
.20 
.30 
,40 
3.50 
3.60 
3.70 
3.80 
3.90 


2. 
3. 
3. 
3. 
3. 
3. 


Dis- 
charge. 

Sec.-fl. 

805 

875 

945 

1.020 

1,095 

1.175 

1,255 

1,340 

1,430 

1,520 

1,615 

1,710 

1.810 


Oage 
leieht. 


helg 


Feit. 


.00 
10 
.20 
.30 
40 
.50 
.60 
.70 
.80 
.90 
5.00 
5.20 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


Dis- 
charge. 

Sec.-ft. 
1.910 
2.015 
2.125 
2.235 
2,345 
2.4()0 
2,580 
2. 705 
2.830 
2.9(50 
3.0flO 
3.360 


Cage 
height. 


Dis- 
charge. 


Feet. 

Sec.-ft 

5  40 

3.640 

5.(.0 

3.920 

5.80 

4.210 

6.00 

4.500 

0.20 

.4.810 

0.40 

5.120 

O.flO 

5.4.'» 

O.SO 

5,740 

7.00 

O.WiO 

7.20 

0.385 

7.40 

6.715 

7.(30 

7.045 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  twenty-one 
dischaige  measurements  made  during  1906  and  is  well  defined  between  gage  heights  3.9  feet  and  8.0 
feet.    The  extension  below  3.9  is  based  on  one  measurement  at  1.64. 

Monthly  discharge  of  Little  Wind  River  below  Arapahoe  Agency ,  Wyo.,for  1906. 


Month. 


Discharge  in  second-feet. 


Maximum. 


May  (11-31) 

June 

Ji 


iiiy 

August 

September. 
October... 


5,120 
6,880 
3.850 
1,G20 
555 


Minimum. 


1.340 
1,.520 
945 
450 
285 
200 


Mean. 


2,740 

.3.200 

2,290 

845 

390 

263 


The  period. 


Total  In 
acre-feet. 


114.000 

190,000 

141.000 

52,000 

23.200 

16,200 

5.%,  000 


Note. — Values  for  1906  are  excellent. 


SHOSHONE    RIVER    NEAR    CODY,    WYO. 

This  station  was  established  April  26,  1902.  It  is  located  at  the 
wagon  bridge  1  mile  northeast  of  Cody,  Wyo.,  in  sec.  29,  T.  53  N., 
R.  101  W.  The  gage  was  read  during  1906  by  H.  N.  Bickel.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  113,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Discharge  meaxwremerUs  of  Shoshone  River  new  Cody,  TTyo.,  in  1906. 


Date. 


Hydrographer. 


Width. 


February  26. 

March  7 

March  13 

March  28 

April? 

March  31 

October  18... 


Bnindagc  and  Bickel. 

do 

Brandage  and  Craig. . 
Bnuidage  and  Polk. . . 

J.  H.  Sloan 

Hariey  and  Bnindage. 
Harley  and  Coleman. . 


Feet. 

90 

90 

90 

107 

128 

158 

128 


Area  of 
section. 


Sq.ft. 
197 
216 
171 
235 
346 
007 
265 


Gage 
Ldght. 


hdgl 


Dls- 
chaxge. 


Feet. 
l.SO 
1.90 
1.45 
2.03 
2.75 
4.12 
2.12 


Sec.'ft. 
214 
276 
114 
313 
821 
2,660 
386 


Daily  gage  height,  in,  feet,  of  Shoshone  River  near  Cody,  Wyo.,for  1906. 


Day. 

Jan. 

1.85 

1.8 

1.9 

1.85 

1.9 

2.0 

1.95 

1.9 

1.9 

1.95 

1.95 

1.9 

1.95 

1.95 

1.95 

2.0 
2.0 
1.9 
1.8 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.95 

1.95 

2.0 

2.0 

1.95 

2.0 

Feb. 

Mar. 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1 

2.0 

1.95 

2.0 

2.0 

2.0 

2.0 

1.95 

2.0 

2.0 

2.0 

1.95 
1.95 
2.0. 
l.»5 
1.95 

2.0 

2.0 

1.95 

1.95 

2.0 

2.0 

1.95 

1.95 

1.95 

2.0 

2.0 
2.0 
2.0 

2 

3 

4 

5 

n 

/.. , 

1.95 

8 

1.95  > 

9 

1.95 

10 

1.95 

1.95 

1.95 

2.0 

1.95 

2.0 

2.0 

2.0 

1.95 

1.95 

2.0 

2.0 

1.95 

2.0 

2.0 

2.0 

2.1 

2.1 

2.0 

2.1 

2.15 

2.15 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

2.5 
2.4 
2.2 
2.1 
2.2 

2.45 

2.75 

3.0 

2.8 

2.6 

2.6 

2.5 

2.4 

2.35 

2.5 

2.9 

3.0 

2.9 

2.85 

3.05 


3. 
4. 

4. 
3. 
3. 


6 
1 
2 
8 
35 


3.2 

3.05 

2.9 

3.1 

2.9 


May. 

June. 

July. 

Aug. 

2.8 

4.06 

5.5 

3.75 

3.0 

4.08 

5.7 

3.7 

3.0 

4.3 

5.6 

3.6 

3.4 

4.5 

5.3 

3.6 

3.25 

4.7 

5.5 

3.5 

3.0 

4.8 

5.7 

3.4 

3.0 

4.4 

5.4 

3.4 

3.2 

4.1 

5.3 

3.6 

3.8 

4.1 

5.4 

3.4 

4.4 

4.52 

5.5 

.3.45 

4.7 

5.6 

5.6 

3.36 

4.7 

6.1 

5.4 

3.35 

5.4 

7.4 

5.6 

3.4 

5.0 

6.4 

6.5 

3.4 

4.5 

5.9 

6.7 

3.1 

4.2 

6.0 

6.1 

3.1 

3.7 

5.7 

5.0 

3.1 

3.6 

5.0 

6.3 

3.05 

3.7 

4.75 

4.9 

3.36 

4.3 

4.4 

4.8 

3.6 

4.5 

4.45 

4.7 

3.6 

4.1 

4.8 

4.6 

4.0 

4.35 

4.4 

4.8 

4.0 

6.1 

4.2 

4.5 

3.7 

4.8 

4.05 

4.5 

3.4 

4.9 

4.25 

4.3 

3.3 

4.5 

4.6 

4.2 

3.25 

4.4 

4.85 

4.0 

3.2 

4.9 

4.45 

3.9 

3.1 

4.4 

4.3 

3.8 

3.05 

4.2 

3.8 

3.0 

3.0 

2.9 

2.85 

2.8 

2.8 


2. 
2. 
2. 
2. 
2. 


8 

8 

75 

7 

75 


2.7 

2.6 

2.55 

2.6 

2.65 


2. 
2. 
2. 
2. 
2. 


6 
5 
6 
6 
46 


2.46 

2.4 

2.4 

2.35 

2.3 


2.3 

2.25 

2.26 

2.2 

2.25 

Oct.     Nov, 


2.2 

2.2 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.1 
2.1 
2.1 
2.1 
2.07 

2.05 

2.12 

2.13 

2.1 

2.07 

2.05 

2.0 

2.0 

2.0 

2.1 


2. 
2. 
2. 
2. 


1 

.2 
.2 
15 
2.15 
2.0 


Note.— Pnvctically  op«»n-channel  conditions  during  the  entire  year. 

Rating  table  for  Shoshone  River  near  Cody,  Wyo.,for  1906. 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 


15 

15 

1 

1 

1 

1 

1 

15 

2 

18 

2 
16 
15 
25 


2.65 

2.2 

2.0 

1.72 

1.75 

1.85 

2.05 

2.1 

2.0 

2.0 

2.05 

2.0 

1.9 

1.9 

2.05 


Dec. 


1.9 
1.9 
2.0 
2.1 
2.1 

2.05 

2.1 

2.1 

2.1 

2.0 

2.1 
2.1 
2.0 
1.9 
1.8 

1.7 

1.7 

1.95 

2.0 

2.0 

2.1 
3.1 
2.0 
2.0 
2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

1.8 


Ga«e 
height. 

Dis-     i 
charge. 

Feet. 

Sec.-ft. 

1.50 

125    1 

1.60 

155    , 

1.70 

190 

1.80 

225 

1.90 

2<>5 

2.00 

310    1 

2.10 

3G0 

2.20 

415 

2.  .10 

475 

2.40 

545 

2.50 

(•.20 

2.  GO 

700 

GaKo 
height. 

Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.00 
3.70 
3.80 


Dis- 

Ga*e 
height. 

Feet. 

Dis- 

Gage 
height. 

Dis- 

charge. 

charge. 

chai^. 

Sec.-ft. 

Sec.-ft. 
2,320 

Feet. 

Sec.^t. 

780 

3.90 

5.20 

5.280 

870 

4.00 

2.500 

5.40 

5.840 

970 

4.10 

2,690 

5.60 

6,420 

1,070 

4.20 

2.890 

,        5.80 

7,030 

1.180 

4.30 

3,100 

!        6.00 

7,660 

1,300 

4.40 

3.310 

6.20 

8.310 

1,420 

4.50 

3,530 

6.40 

8,980 

1,550 

4.60 

3,760 

&60 

9.670 

1.690 

4.70 

4,000 

6.80 

10,380 

1,840 

4.80 

4.240 

7.00 

11,110 

1.990 

4.90 

4,490 

' 

2,150 

5.C0 

4,750 

Note.— The  above  table  is  appUcal)le  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1904-6  and  is  well  defined. 
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Monthly  discharge  of  Shoshone  River  near  Cody,  Wyo.,for  1906. 

[Drainage  an>a,  I,4H0  sqiiAre  niiles.] 


Month. 


Diarhargo  in  second-feet. 
Maximum. 


Januar>' 

February 

March 

April 

May 

June 

July 

Auguiit , 

St^ptemljer 

October 

November 

December 

The  vear 


310 

310 

388 

2,800 

5,840 

i2.eoo 

6.720 

2.500 

1.070 

445 

780 

360 


I 


Minimum.      Mean. 


225 

287 

287 

360 

870 

2,650 

2,150 

1,070 

415 

310 

197 

190 


285 

301 

310 

1,030 

2.8m 

4.5dO 

4.860 

1.580 

(«) 

376 

371 

313 


12,600  I 


190 


Total  in 
a('n»-f«»t. 


17.500 

16,700 

19.100 

61,300 

178.000 

271.000 

299.000 

97.200 

40.500 

23.100 

22.100 

19.200 


1.4(J0  .     1.01.0.000 


Run-ofl. 

S4H-.-ft.  wr 
Rq.  mile. 

Depth  In 

inche.s. 

0.  H» 

0.22 

.2a3 

.21 

.200 

.24 

.60<i 

.78 

1.95 

2.25 

3.07 

3.42 

3.28 

3.78 

1.07 

1.23 

.450 

.51 

.254 

.29 

.251 

.28 

.211 

.24 

.987 


13.45 


NoTP.. — ValtieA  are  rated  as  follows:  January  to  March,  approximate,  on  account  of  erroneous  gage 
heights;  April  to  December,  excellent. 


SOUTH   FORK   OF   SHOSHONE   RIVER   AT   MARQUETTE,  WYO. 

This  station  was  established  April  26,  1903,  but  was  discontinued 
during  1904.  It  was  located  at  the  county  highway  bridge  at  Mar- 
quette, 12  miles  west  of  Cody.  April  4,  1906,  the  station  was  rees- 
tablished 1}  miles  below  Marquette,  one-half  mile  above  the  Shoshone 
dam,  and  one-fourth  mile  above  the  mouth  of  North  Fork. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the 
gage  section.  The  right  bank  is  high  and  clean,  and  not  liable  to 
overflow;  the  left  is  low  and  wooded,  but  not  liable  to  overflow.  The 
bed  of  the  stream  is  gravelly  and  permanent.  There  is  an  overflow 
channel  at  high  water. 

Discharge  measurements  are  made  from  a  cable  and  car  located 
three-fourths  mile  above  the  gage  section.  Two  small  creeks  enter 
the  river  between  the  cable  section  and  gage.  Their  discharge  is 
measured  and  added  to  that  at  the  cable  in  order  to  get  the  flow  at  the 
gage. 

The  gage,  which  is  read  daily  by  W.  T.  Coleman,  is  a  vertical  staff 
fastened  to  a  20-inch  cotton  wood  tree  on  the  right  bank.  The  bench 
mark  is  a  spike  driven  into  the  tree  to  which  the  gage  is  attac^hed , 
elevation,  6.50  feet  above  the  gage  datum. 

Discharge  measurejri^nts  of  South  Fork  of  Shoshone  Rirtr  at  Marquette,  Wyo.,  in  lUOG. 


Date. 


llydrographer. 


I 


Aprils J. 

April  12 O 

April  14 

•April  17 do 

April  21 do 

May  9 do 

May  12 do 

May  20 do 

June  11 1 do 

Octol)erl7 do 


II.  Sloan.. 
F.  Hariey 
.do 


Fret 


th 

Area  of 

CJagP 

Dis- 

III • 

MOf'tion. 

height. 
Ffft. 

charge. 

t. 

Sq.ft. 

Sec. -ft. 

K\ 

14H 

1.  •v. 

:ma) 

79 

114 

i.:^:^ 

m) 

i  i 

1().S 

1.  22 

ir.9 

9.') 

141 

1.72 

:«(. 

l.V) 

1H4 

2.  21 

.^s;{ 

lliTi 

197 

2.  M 

(12S 

l.i8 

270 

2.  SiJ 

1.210 

i:i9 

:«Mi 

:i.  14 

1 ,  .-..U) 

i:» 

;r»9 

A.  r>s 

2.  120 

89 

»i.j 

.% 

101 

106 


SURFACE    WATER   SUPPLY   IN   1906. 


Daily  gage  height,  in  feet,  of  South  Fork  of  Shoshorie  Riier  at  Marqvette,  Wyo.,  for  1906. 


Day. 

Apr. 

May. 

1.51 
L63 
1.62 
1.98 

June. 

July. 

aso 
a  80 
a6o 
aeo 

1 
Aug. 

Sept. 

1.90 
1.70 
1.70 
1.50 

Oct. 

Nov. 

1 

2.46 
2.52 
2.78 
2.95 

1 

2.30  1 
2.25  1 
2.05  , 
2.50  ' 

LOS 
1.00 
1.00 
1.00 

L20 

2 

L20 

3 

L20 

4 

1.06 

L20 

5 

1.15 

1.77 

a  08 

aeo 

2.15  1 

L55 

1.00 

L20 

6 

1.20 

1.66 

2.90 

aeo 

2.50 

1.45 

.95 

LIS 

7 

1.45 

1.63 

a  15 

a  40 

2.45 

1.40 

.95 

LIO 

8 

1.68 

1.75 

2.48 

a45 

2.20 

1.50 

.95 

L20 

9 

1.50 

Z35 

2.48 

a25 

2.15 

1.40 

1.25 

L20 

10 

1.40 

2.78 

2.94 

a5o 

2.10 

1.45 

1.30 

LdO 

11 

1.20 

2.95 

a69 

a4o 

2.00  ' 

1.50 

1.00 

L30 

12 

1.34 

a  02 

4.20 

aeo 

2.00  1 

1.40 

LOO 

L30 

13 

1.22 

4.22 

5.10 

a  70 

1.90 

1.40 

LOO 

L30 

14 

1.22 

a  10 

4.20 

aeo 

1.90 

1.35 

.95 

1.X) 

15 

1.32 

2.89 

a55 

aeo 

1.90  1 

1.40 

.95 

L50 

16 

1.52 

2.54 

4.00 

a  45 

1.80  1 

1.35 

.95 

L50 

17 

1       1.72 

2.22 

a60 

a50 

1.65 

1.40 

.95 

L50 

18 

1.63 

2  12 

a20 

a45 

1.65  1 

1.30 

.95 

19 

1.52 

2.18 

2.85 

a  10 

2.00 

1.30 

LIO 



20 

1.72 

2-70 

Z60 

aoo 

aoo 

1.30 

LIO 

21 

2.21 

280 

2.72 

aoo 

2.30 

1.30 

LOO 

22 

2.55 

2.52 

aoo 

a  10 

2.90  ■ 

1.30 

LIO 

23 

2.60 

2.60 

2.65 

a  10 

2.60  ; 

1.25 

LOO 

24 

2.25 

a42 

2.35 

2.90 

2.50  ' 

1.25 

L15 

25 

1.95 

1 

a  10 

2.35 

2.90 

2.20 

1.20 

LOO 

. .  1 . . . 

26 

'      1.80 

a20 

2.70 

2.70 

2.10  1 

1.20 

L15 

27 

,       1.56 

2.89 

a  10 

2.70 

1.90 

1.20 

L20 



28 

1       1.58 

2.85 

a  10 

1      2.50 

1.90 

1.10 

,       L20 

29 

,       1.68 

a  20 

2.65 

2.50 

1.80 

1.10 

'       L25 

30 

'       1.60 

2.80 

2.55 

1  •    2.40 

1.80 

1.05 

1      L20 

31 

1 

2.62 

'      2.35 

1.80 

1               1 

L20 

1 

NoTB.— From  November  17  to  December  31  the  river  was  goi^ged  with  Ice.    Gage  heights  interpolated 
June  1&-19. 

RatiJig  table  for  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,for  1906. 


Ga^ 
height. 

Dis- 
charge. 

Gage 
height. 

1 

Dis- 
charge. 

Gago 
height. 

Feet. 

Dis-     ' 
charge.  | 

Gage 

height. 

Dis- 
chArgv. 

Feet. 

Sec.-ft. 

Feet. 

Sec. 'ft. 

Sec.-ft. 

Feet. 

Sec.-ft. 
2,590 

0.90 

95 

L90 

413 

2.90 

1,220 

aoo 

LOO 

lis 

1        2.00 

463    1 

aoo 

1,340 

4.00 

2,740 

LIO 

137 

;        2.10 

518    1 

a  10 

1,460    1 

4.20 

3,060 

L20 

161 

2.20 

578    ' 

a  20 

1,500    , 

4.40 

3,380 

L30 

188 

2.30 

648    1 

a  30 

1,720    ! 

460 

3,710 

L40 

218 

1        2.40 

723    1 

a  40 

1,860 

4.80 

4,050 

L50 

251 

2.50 

808    ' 

a  50 

2,000 

5.00 

4,390 

Leo 

287 

2.80 

900    1 

aeo 

2,140    i 

L70 

326 

2.70 

1,000    , 

a  70 

2,290    1 

L80 

368 

2.80 

1,110    ' 

a  80 

2,440 

1 

Note.— The  above  taoie  is  applicable  onlv  for  open-channel  conditions.    It  Is  based  on  ten  discharge 
measurements  made  during  1906  and  is  well  defined  between  gage  heights  1  foot  and  4  feet. 
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Monthly  discharge  of  South  Fork  of  Shoshone  River  at  Marquette ^  Wyo.^for  1906. 

[Drainage  area,  500  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum. 


Run-off. 


April  (4-30). 

May 

Juiie 

July 

August 

S<^pt<»mner. . 
Octorier .  ... 
November. , 
December . . 


900 
3,090 
4.560 
2.440 
1.340 
413 
188 


126 
255 
686 
686 
306 
126 
105 


I 


Mean. 


325 

971 

1,500 

1.660 

577 

215 

129 

0  127 

1106 


The  year, 


Total  in 
acre-feet. 


17.400 

50,700 

89,300 

102.000 

35.500 

12,800 

7,J30 

7,560 

6,520 

339,000 


Sec  .-ft.  per  I  Depth  in 
sq.  mile,   j   inches. 


0. 
1. 
3. 


650 

94 

00 


3.32 
1.15 
.430 
.258 
.254 
.212 


0. 
2. 
3. 
3. 
1. 


65 
24 
35 
8:> 
33 
48 
30 
28 
24 


o  The  flow  during  the  frozen  period  has  been  estimated  from  that  at  Cody,  where  practically  open- 
cli&nncl  conditions  exist. 

Note. — Values  are  rated  as  follows:  April  to  Octooer,  excellent;  November  and  December,  good. 

PINEY   CREEK   AT    KEARNEY,    WYO. 

This  station  was  established  September  6,  1902,  and  was  discon- 
tinued June  30, 1906.  It  was  located  at  the  highway  bridge  about  100 
yards  south  of  the  Kearney  post-office,  at  the  crossing  of  the  stage  road 
from  Buffalo  to  Sheridan,  on  the  water  front  of  the  Geier  ranch.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  117,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Piney  Creek  at  Kearney,  Wyo.^  in  1906. 


Date. 


Hydrographer. 


April  10. 
June  16.. 


J.H.Sloan 

R.  H.  Whinery. 


Width. 

Area  of 
section. 

Gage 

height. 

Feet. 
40 
47 

Sq.  ft. 
T2 
95 

Feet. 
1.52 
2.33 

Dis- 
charge. 

Sec.-ft. 
61 
273 


Daily  gage  height,  in  feet,  of  Piney  Creek  at  Kearney,  Wyo.,for  1906. 


Day. 

Apr. 

1 

2 

3 

4... 

5 ; 

6... 

7 

8 

9 

10 

1.  S2 

11...        

1.47 

12.... 

1.42 

13....       

1.37 

14 

1.32 

15 

1.32 

16.... 

1.42 

May. 


1.82 


72 
72 
92 


1.92 


72 
67 
47 
67 
77 


1.97 
2,27 
2.82 
2.82 
2.60 
2.77 


June. 


24 
17 
17 
29 
49 
89 
2.39 
2.19 
2.12 
2.09 


2. 
2. 
2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 
2. 


52 
54 
74 
67 
34 
22 


Day. 

Apr. 

May. 

17 

1.47 
1.52 
1.52 
1.57 
1.07 
1.77 
1.87 
1.97 
1.92 
1.92 
1.87 
1.87 
1.92 
1.87 

2.49  ' 

18 

2.37 

19 

2;f2 
2.  57 
2.79 
2.  07 
2.  ()7 
2.82 
2.97 
2.04 
2.50 
2.84 
2. 94 
2.47 
2.34 

20 

21 

22 

23 

24 

25 

26 : 

27 

28 

29 

30 

31 

June. 


2.09 

1.97 

1.82 

1.09 

1.39 

1.22 

1.14 

1.09 

.94 

.84 

.97 

1.09 

1.04 

1.12 
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Rating  table  for  Piney  Creek  at  Kearney^  Wyo.^for  1905-6. 


Gage 
height. 

Feet. 

Dis- 
charge. 

Src.-ft. 

1     Gage 
height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

1 

Dis- 
charge. 

Sec.-ft. 

1     Gage 
height. 

Fret. 

Dls- 
chaige. 

Sec. -ft. 

Feet. 

Sec. -ft. 
400 

0.80 

8 

1.40 

2.00 

162 

2.60 

aw 

12 

1.50 

64 

2.10 

192 

2.70 

460 

1.00 

17 

1.60 

78 

2.20 

225 

2.80 

525 

1.10 

24 

1.70 

94 

2.30 

262 

2.90 

595 

1.20 

32 

1.80 

113 

2.40 

302 

3.00 

075 

i.ao 

41 

1.90 

136 

2.50 

347 

Note. — The  above  table  is  appUcable  only  for  open-channel  conditions.    It  Is  baaed  on  ten  diachaige 
measurements  made  during  1905  and  1906.  and  is  well  defined  between  gage  heights  1.1  feet  and  3  feet. 

Monthly  discharge  of  Piney  CreeJr  at  Kearney,  Wyo.,for  1906. 


Month. 


Diachaige  In  second-feet. 


Maximum. 


April  (10-30) 
June 


Minimum. 


Mean. 


The  i)eriod. 


154  j 
(i51  I 
588 


43 
60 
10 


91.8 
322 
191 


ToUl  In 
acre-feet. 


3.820 
19.8110 
11.400 


35.000 


Note.— Valuea  for  1906  are  probably  excellent. 


MISCELLANEOUS   MEASUREMENT. 


On  June  7, 1906,  Cooley  Creek  was  measured  at  Lavina,  Mont. ;  the 
estimated  discharge  was  35  second-feet. 

IjlTTIiK  MIH80URI   RIVKR  DRAIN  AC  JE  BASIN. 


DESCRIPTION    OF   BASIN. 

The  Little  Missouri  rises  in  the  central  part  of  Crook  County,  in 
northeastern  Wyoming,  flows  northeastward,  crossing  the  southeast 
comer  of  Montana  and  the  northwest  corner  of  South  Dakota  and 
empties  into  the  Missouri  in  North  Dakota,  in  the  Fort  Berthold 
Indian  Reservation.  The  stream  receives  numerous  small  tributa- 
ries, most  of  which  are  dry  for  the  greater  part  of  the  year.  Tlie 
main  floods  occur  during  March,  May,  June,  and  July.  During  the 
rainy  season  some  water  is  diverted  from  the  tributaries,  and  a  small 
quantity  is  stored  for  irrigation.  The  data  collected  in  this  basin  are 
valuable  for  irrigation  purposes. 

LITTLE   MISSOURI   RIVER   AT   AI^ADA,  MONT. 

This  station  was  established  April  3,  1904,  at  the  highway  bridge 
one-half  mile  northeast  of  Alzada.  April  17,  1906,  the  station  was 
moved  to  a  footbridge  just  back  of  Mr.  King's  house  in  Alzada. 

The  channel  is  straight  for  200  feet  above  and  150  feet  below  the 
gage.  Both  banks  are  high,  but  are  liable  to  overflow  at  extreme 
high  water.  The  bed  of  the  stream  is  composed  of  silt,  sand,  and 
gravel,  and  is  fairly  permanent.     The  current  is  moderately  swift. 
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except  at  low  water.  There  is  but  one  channel  at  all  stages.  Wil- 
lows and  brush  on  the  banks  tend  to  retard  the  flow  during  high 
water. 

Discharge  measurements  are  made  at  high  stages  from  the  foot- 
bridge. The  initial  point  for  sounding  is  the  10-foot  mark  on  the 
gage.  Low-water  measurements  are  made  by  wading  200  feet  below 
the  gage. 

The  gage,  which  was  read  during  1906  once  each  day  by  Miss  Essie 
King,  is  an  inclined  timber  spiked  to  posts  driven  firmly  into  the  bank 
of  the  stream.  The  bench  mark  is  a  spike  driven  in  a  large  cotton- 
wood  tree  at  the  west  end  of  the  footbridge;  elevation,  14.97  feet 
above  the  gage  datum. 


Discharge  vwasurenients  of  Little  Missouri  River  at  Alzadn,  Mont.^  in  1906. 


Date. 


Ilydrographer. 


Width. 


Area  of  ,     (laffci 
section.  I  holght. 


Feet. 


April  17 !  II.  D.  Comstock . 

VLaj  16 '  J.  E.  Stewart... 

November  13 do 


-24 

10 


Sq.ft. 
23 
9 


Feet. 
3.05 
2.54 
2.25 


Di8- 

chargo. 


Sec. -ft. 


37 

10 

<>2 


a  Estimated. 
Note. — These  measurements  were  made  at  different  sections. 


Daily  gage  height^  infect,  of  Little  Missouri  River  at  Alzada,  Mont.,  for  1906. 


Day. 

Mar. 

Apr. 

May. 

5.6 

11.5 

12.85 

7.0 

3.85 

3.5 
3.0 
3.0 
.  2.9 
2.7 

2.7 
2.7 
2.7 
2.7 
2.5 

2.5 
2.5 
2.5 
2.4 
2.4 

2.4 
2.5 
2.5 
4.0 
12.0 

10.7 
7.0 
7.0 
6.35 
5.15 
4.55 

June. 

3.7 
3.0 
2.2 
2.3 
2.4 

2.2 
2.2 
2.3 
2.3 

4.8 

3.8 
3.1 
2.6 
2.1 
2.0 

2.0 
5.0 
4.3 
2.9 
2.5 

2.4 
2.3 
2.3 
2.3 
.    2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

July. 

2.3 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
4.3 
2.5 
2.3 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

Aug. 



2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
4.0 
5.4 
.     5.3 
4.0 

3.0 
2.6 
2.2 
2.2 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

8.0 
9.5 
10.0 
3.0 
2.0 

4.0 
4.0 
3.5 
2.7 
2.5 
2.5 

Sept. 

2.5 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


Oct. 

Nov. 

1     

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2 

' 

2.2 

3 

2.2 

4 

2.2 

5 

1 

2.2 

6  

2.2 

t:::: '::::::::::::: 

2.2 

8 

1 

2.2 

9 

' 

2.2 

10 

1 

2.2 

11   

9.4 

11.0 

14.0 

9.0 

7.0 

5.0 
4.3 
3.0 
3.0 
2.6 

2.6 
2.4 
2.4 
2.4 
4.0 

14.0 

17.5 

12.5 

8.0 

7.0 

5.0 

3.1 
3.8 
2.7 
2.6 

2.6 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.5 
2.7 

2.2 

12 

2.2 

13 

2.2 

14 

2.2 

15 

2.2 

16 

2.2 

17 

2.2 

18 

2.2 

19 

2.2 

20  

2.2 

21 

22  

2.2 
2.2 

23  

2.2 

24 

25 

2.2 
2.2 

26 

2.2 

27 

2.2 

28 

2.2 

29 

2  2 

30 

31 

2.2 

Note. — Gage  heights  for  March  refer  to  the  original  station. 
heights  refer  to  the  new  station. 


For  the  remainder  of  the  year  the  gage 
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SURFACE   WATER   SUPPLY   IN    1906. 


LITTLE    MISSOURI    RIVER   AT   CAMP   CROOK,    S.    DAK. 

This  station  was  established  September  2,  1903.  It  is  located  at 
the  old  highway  bridge  on  the  road  from  Camp  Crook  to  Belief ourche, 
about  one-half  mile  from  Camp  Crook  in  T.  18  N.,  R.  1  E.  The  con- 
ditions at  this  station  are  described  in  Water-Supply  Paper  No.  172, 
page  123,  where  are  given  also  referentJes  to  publications  that  contain 
data  for  previous  years. 

High-water  measurements  are  made  from  the  downstream  side 
of  the  new  highway  bridge;  low-water  measurements  are  made  by 
wading  near  the  bridge.  ^ 

A  standard  chain  gage  was  estabUshed  April  14,  1906.  It  is  bolted 
to  the  hand  rail  on  the  upstream  side  of  the  bridge;  length  of  chain, 
19.20  feet,  and  elevation  of  center  of  pulley,  18.32  feet.  The  bench 
mark  is  a  spike  driven  in  a  cot  ton  wood  tree  50  feet  southeast  of  the 
south  end  of  the  bridge;  elevation,  9.47  feet  above  the  gage  datum. 

Discharge  Tneasurements  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak.y  in  2906. 


Date. 


llydrographer. 


April  14 

April  15 

AprUlS 

M:ftyl5 

November  14. 


Comstock  and  Stewart 

do 

do 

J.  E.  Stewart 

do 


Width. 

Area  of 
section. 

Gage 

height.  1 

1 

Feet. 

Sq.ft. 

Feet. 

126 

195 

i.go 

134 

407 

3.67 

134 

415 

3.98 

a  76 

a56 

.65 

a  24 

a  12 

.26 

Dis- 

Sec. -ft. 

432 

1.300 

1.380 

57 

0.2 


a  Wading  section. 
Daily  gage  height,  infect,  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak.,  for  1906. 


Day. 

Apr. 

3.2 
3.0 
2.8 
2.6 
2.0 

1.6 
1.2 
1.2 
1.6 
2.0 

2.6 
3.0 
2.6 
1.9 
3.8 

3.9 
2.9 
1.1 
2.9 
2.8 

2.8 
2.7 
2.6 
1.3 
.9 

.5 
.5 
.5 
.5 
.5 

May. 

June. 

• 

July. 

Aug. 

a2 

.3 
.5 
.9 
.8 

.7 

.5 

.9 

1.0 

1.7 

1.8 

1.7 

1.0 

.7 

.5 

.5 
.5 
.4 
.4 
.4 

.5 
4.1 
4.4 
4.5 
4.4 

4.3 
4.2 
4.1 
3.5 

a3 

3.2 

Sept. 

Oct. 

Nov. 

1 

2 

3 

4 

0 

6 

7 

8 

0.6 
.6 
3.3 
4.0 
4.0 

4.0 
2.1 
1.1 
1.0 
1.0 

1.0 
.9 
.9 

.8 
.8 

.8 

mm 

.  1 
.6 
.6 
.6 

.1 
.4 
.5 

.6 

4.6 
5.9 
6.2 
6.8 
3.0 
2.8 

1.9 
1.5 
1.1 
1.0 
.9 

2.4 
3.5 
4.9 
2.2 
2.5 

2.6 
1.6 
1.0 

.8 
.  7 

p« 

■.6 

.8 

1.1 

1.7 

1.0 
.8 
.7 

.6 
.6 

.5 
.6 
.5 
.5 
.5 

0.5 
.5 
.4 
.4 
.4 

.4 
.4 
.4 

.3 
.3 

.3 
.3 
.3 
.3 
.4 

.4 
.5 
.6 
.5 
.4 

.4 
.4 
.4 
.4 
.3 

.3 

.3 

.25 

.2 

.2 

.2 

3.0 
2.8 
2.4 
2.0 
1.2 

.7 
.6 
.4 
.4 
.4 

.4 
.4 
.5 
.5 

.6 

.8 
.6 
.6 
.4 
.4 

.4 

.4 
.4 
.3 
.3 

■    .3 
.3 
.3 
.3 
.3 

a3 

.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 

-.1 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 
.3 

0.3 
.3 
.3 
.25 
.25 

.25 
.25 
.25 

9 

.25 

10 

.25 

n 

.2 

12 

.2 

13 

.2 

14 

.2 

15 

.2 

16 

.2 

17 

.2 

18 

.2 

19 

.2 

20 

.2 

21 

.2 

22 

.2 

23 

.2 

24 

.2 

25 

.2 

26 

.2 

27 

.2 

28 

.2 

29 

.2 

30 

.2 

31 

LITTLE    MISSOURI    RIVER   DRAINAGE   BASIN. 
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Rating  table  for  Little  Missouri  River  at  Camp  Crook,  S.  Dak.,  for  1906. 


Gage 
height. 

Dis- 
charge. 

Sec.-fl. 

height. 
Feet. 

Di«- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

DiB-     > 
charge,  i 

Sec.-ft.  i 

Gage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

0.20 

6 

1.20 

187 

2,20 

548 

3.40 

l.lOS 

.30 

13 

1.30 

218 

2.30 

590 

3.60 

1,212 

.40 

22 

1.40 

250 

2.40 

633 

3.80 

1,317 

.» 

34 

1.50 

284 

2.50 

677 

400 

1.424 

.60 

48 

1.60 

319 

2.60 

722 

4.20 

1,533 

.70 

65 

1.70 

355 

2,70 

768 

4.40 

1.644 

.80 

;       85 

1.80 

302 

2.  HO 

815 

4.60 

1,7.t6 

.90 

'          107 

1.90 

430 

2.90 

H62 

4.  HO 

1.868 

1.00 

131 

2.00 

468 

3.00 

910 

1.10 

158 

2.10 

507 

3.20 

1,007 

Note.  -  The  above  table  is  applicable  ODly  for  open-channel  conditions.  It  is  based  on  five  discharge 
measurements  made  during  1906  and  is  fairly  well  defined.  AlK)ve  gage  height  4.3  the  rating  curve  is  a 
tangent,  the  difference  being  56  per  tenth. 

Monthly  discharge  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak. ,  for  1906. 

[Drainage  area.  1.900  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. ,  Minimum.      Mean. 


Total  in 
aci»-feet. 


Run-off. 


Sec.-ft.  per  j  Depth  in 
sq.  mile.       inches. 


April 

May 

June 

July 

August 

September. 

October 

Xovember. 


1.370 

2,9f0 

1.920 

34 

1,700 

910 

13 

13 


The  period 


34 

22 

34 

6 

6 

13 

13 

6 


546 

32,500 

0.287 

0.32 

611 

37,600 

.322 

.37 

288      , 

17,100 

.152 

.17 

19.8 

1.220 

.010 

.01 

537 

33.000 

.283 

.33 

124      . 

7.380 

.065 

.07 

13.0 

799 

.0068 

.008 

7.6 

452 

.0040 

.004 

130.000 

Note.— Values  are  rated  as  follows:  April  to  June,  August,  and  September,  good;  July,  fair;  October 
and  November,  approximate. 

LITTLE    MISSOURI   RIVER   AT   MEDORA,  N.  DAK. 

Tliis  station  was  established  May  12,  1903.  It  is  located  at  the 
Northern  Pacific  Railway  bridge,  one-third  mile  west  of  the  railroad 
station  at  Medora,  N.  Dak.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page  125, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  measurements  of  Little  Missouri  River  at  Medora,  N.  Dak.,  in  1906. 


Date. 


Hydrographer. 


Width. 


April  11 E. 

August  29 
August  30 

August  31 do 

October  12 R.  Richards 


F.  Chandler. 

.do 

,do 


Feet. 

80 

196 

189 

101 

a38 


Area  of 
section. 


o  Wading  section. 


Sq.ft. 
269 
733 
542 
412 
a22 


(?age 
height, 


Fret. 
4.77 
7. 54 
6. 59 
6.01 
3.33 


Dis- 
charge. 


Sec.-ft. 

584 

3.290 

2,030 

1.2.30 

33. 
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SURFACE    WATER   SUPPLY   IN   1906. 


Daily  gage  height,  infect,  of  Little  Missouri  River  at  Medoray  N.  Dak.,  for  1906. 


Day. 

Feb. 

Mar. 

6.2 

Apr. 
8.0 

May. 

Juno. 
7.5 

July. 
4.3 

Aug. 

Sept. 

1 

4.0 

3.5 

5.6    . 

•> 

5.0 
4.2 
4.0 

6.8 
6.2 
6.6 

4.2 
4.3 
4.3 

7.0 
5.7 
5.7 

4.3 
4.2 
4.3 

3.5 
6.4 
5.0 

5.2 

3        

5.0 

4 

4.8    ' 

5 

4.0 

6.2 

4.2 

6.0 

4.2 

5.1 

4.6 

fi 

4.0 

5.7 

4.1 

7.4 

4.1 

5.0 

4.4 

7 

7. 5 

5.3 

4.0 

7.0 

4.0 

5.1 

4.3    , 

8 

5.6 

5.1 

6.0 

12.0 

4.0 

5.0 

4.2 

9 

5.0 

5.0 

5.8 

10.4 

3.9 

4.9 

4.0 

10 

4.2 

5.0 

5.4 

9.7 

3.9 

4.8 

3.9    1 

11 

4.0 

4.9 

5.0 

8.7 

3.8 

4.5 

3.8 

12 

4.0 

5.3 

4.8 

7.0 

3.7 

4.4 

3.7    , 

13 

4.0 

6.1 

4.9 

6.6 

3.7 

4.2 

3.6    ' 

14 

4.0 
4.0 

4.0 
4.0 

5.5 
5.0 

4.8 
4.5 

5.0 
5.7 

5.6 
5.5 

5.7 
5.5 

5.2 
5.2 

3.7 
3.7 

3.7 
3.7 

4.0 
3.8 

3.7 
3.6 

6.0 
6.2 

15 

16 1 

6.0    ' 

17 

2.8 

5.7 

18 

3.0 

4.0 

6.0 

5.0 

5.2 

3.6 

3.6 

5.3 

19 

3.2 
3.4 

3.8 

7.6 
7.0 

7.0 

5.6 
5.0 

4.7 

4.8 
4.6 

4.5 

5.1 

4.8 

4.7 

3.6 
3.6 

3.6 

3.6 
3.7 

3.8 

4.8 
4.3 

4.0 

20 

21 

■22 

4.0 

7.0 

4.3 

4.4 

4.6 

3.6 

3.9 

3.7 

•23 

4.6 

7.0 

4.2 

4.6 

4.7 

3.6 

4.0 

3.6 

24 

4.0 

7.6 

4.0 

4.7 

4.7 

3.5 

4.2 

3.6 

r. 

3.6 

6.0 

3.9 

5.0 

4.7 

3.5 

4.8 

3.6 

2»-. 

4.9 

5.8 

3.9 

5.8 

4.6 

3.5 

6.0 

3.5 

27 

4.0 
4.0 

6.0 
5.8 

3.8 
3.8 

7.0 
5.9 

4.5 
4.4 

3.5 
3.6 

8.3 
8.0 

3.5 
3.5 

28 

29 

5.0 

3.7 

6.6 

4.5 

3.6 

7.4 

3.45 

30 

4.6 

3.8 

8.1 

4.3" 

3.5 

6.8 

3.45 

31 

10.0 

8.2 

........ 

3.5 

6.0 

Oct.    '  Nov. 


3.45 

3.45 

3.4 

3.4 

3.4 

3.3 
3.3 
3.3 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


3.3 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 


Note.— loc  conditions  January  1  to  March  22;  also  November  18  to  December  31. 

Rating  table  for  Little  Missouri  River  at  Medora,  N'.  Dak.,  for  J  906. 


Gage  Dis-     i      Gage     |      Dis- 

height.      charge.  1 1   height,      charge. 


Fret. 

Sec. -ft. 

3.20 

15 

3.30 

29 

3.40 

54 

3.50 

85 

3.60 

118 

3.70 

152 

3.80L 

187 

3.90 

223 

4.00 

2e,0 

4.10 

298 

4.20 

337 

4.30 

377 

Ffrt. 

Sec. -ft. 

4.40 

418 

4.50 

460 

4.60 

503 

4.70 

547 

4.80 

592 

4.90 

639 

Gage 
height. 


Dis- 
charge. 


5.00 
5.10 
5.20 
5.30 
5.40 
5.  rjo 


688 
740 
7ft5 
855 
920 
990 


Ffet. 
5.60 
5.70 
5.80 
5.90 
6.00 
6.20 
G.40 
6.60 
6.80 
7.00 
7.20 
7.40 


Sfc.-ft. 
1,060 
1.135 
1,215 

1,380 
1,565 
1,770 
1.990 
2,220 
2,470 
2,730 
3.000 


Gage 
height. 


Dis- 
charge. 


Fret. 

7.60 

7.80 

8.00 

8.20 

8.40 

8.60 

8.80 

9.00 

10.00 

11.00 

12.00 


Sec.-ft. 
3,280 
3,580 
3,800 
4,210 
4,530 
4,8,50 
5,170 
5,  .500 
7,200 
8,900 

10,600 


Note.— The  above  table  Is  npplicahle  only  for  open-channel  conditions.    It  Is  based  on  fifteen  dis- 
chaiige  measurements  made  during  lOO-'H)  and  is  well  defined  up  to  9  feet  gage  height. 

Monthly  discharge  of  Little  Missouri  River  at  Medora,  N.  Dak.,  for  1906. 

[Drainage  area,  5,780  square  miles.] 


Discharge  in  second-feet. 


Month. 


March  (2^31) . . . 

April 

May 

June 

July 

August 

September 

October 

November  ( 1-17) 

The  period . 


Maximum. 


7.200 

3,890 

4,210 

10,600 

377 

4.370 

1,560 

69 

54 


Minimum. 


503 

152 
260 
377 
&•> 
8.5 
69 
15 
29 


Mean. 


Total  In 
acre-feet. 


2,150 

894 

1,010 

2,000 

181 

867 

449 

28. 


52.5 


38,400 

53,200 

62,100 

119,000 

11,100 

53,300 

26.700 

1,620 

1,770 


367,000 


Run-ofT. 


Sec.-ft. 
sq.  mi 


r 


0.372 
.155 
.176 
.346 
.031 
.150 
.078 
.0046 
.0091 


Depth  in 
inches. 


).12 
.17 
.20 
.39 
.04 
.17 
.((9 
.01 
-01 


Note.— Values  are  ratc<l  as  follows:  March  to  September,  probably  good;  October,  approximate  on 
account  of  low  stage  and  erroneous  gage  heights;  November,  fair. 


SURFACE    WATEB   SUPPLY    IN   1906. 
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KNIFE  IIIVBR  DRAI^^^AGE  BASIN. 
KNIFE   RIVER   AT   BRONCHO,  N.  DAK. 

This  station  was  established  May  29,  1903.  Its  first  location  was 
at  a  point  about  600  feet  east  of  II.  M.  Haven's  ranch  house,  where  the 
Broncho  post-office  was  situated  at  that  time,  and  about  23  miles 
north  of  Hebron,  N.  Dak.,  on  the  Northern  Pacific  Railway.  Owing 
to  the  abandonment  of  the  Haven  ranch  and  the  removal  of  the  post- 
office  to  the  house  of  F.  M.  Smith,  in  the  SE.  J  sec.  4,  T.  142,  II.  90  W., 
about  3  miles  up  the  valley,  the  location  was  abandoned  and  a  new 
station  was  estabUshed  at  the  ranch  of  Mr.  Smith  on  March  23,  1905. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  128,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years.  The  data 
collected  are  valuable  for  irrigation  purposes. 

Discharge  measurements  of  Knife  River  at  Bror%cho,  N.  Dak.,  in  1906. 


Date. 


April  12.. 
.^prill2o. 
August  27. 


Hydrographer. 


E.  F.  Chandler. 

do 

do 


Width. 


Area  of 
section. 


Gaire     :      Dis- 


tielgl 


Xt. ; 


chargi^ 


Feet. 


34 

13 


Sq.ft. 


97 
11 
028 


Feet.     ,  Sec.-ft. 
4.  OK  I  35.4 

4.  OK  30.0 

3.87  !  13.5 


a  Made  3  miles  above  gage.  0  Wading  section. 

Da:U,y  gage  height,  in  feet,  of  Knife  River  at  Broncho,  N.  Dak.,  for  1906. 


Day. 

Mar. 

Apr. 

1 ' 

9.55 

8.2 

6.7 

5.55 

5.25 

4.85 

2 

3 ---- 

4 

5 

6 

7 

4.35  ' 

8 

4.45 

9 

4.35 
4.25 

4.15 
4.05 
3.95 
3.95 
3.85 

3.85 

3.75 

3.75 

4.7 

3.65 

'     3.65 
3.65 
3.6 
3.55 

10 

11 

12 

13 

14 

« 

15 ; 

1 
Ifi 

17 

18 

19 

20 

21 

22 

23 

24 

25 

3.55 

26 

3.55 
3.55 
3.55 
3.55 
3.55 

27 

5.95 
7.0 
8.1 
9.75 

28 

29 

30 

£ 

1 

May. 


3.55 
3.55 
3.55 
3.55 
3.5 

3.55 
3.55 
3.55 
3.45 
a45 

3.45 
3.45 
3.45 
3.65 
5.55 

5.75 
4.85 


June. 


July. 


11.25 

11.96 

9.05 

6.15 

6.15 

4.95 

4.95 

4.65 

4.65 

4.45 

7.75 

4.4 

9.0 

4.3 

11.65 

4.15 

13.6 

4.15 

14.45 

4.15 

13.9 

4.15 

11.3 

4.05 

6.75 

4.05 

6.15 

3.96 

5.2 

4.05 

4.75 

4.05 

Aug.      Sept. 


5.85 

10.5 

5.85 

9.0 

4.7 

6.95 

4.65 

5.45 

4.4 

4.65 

4.25 

4.45 

4.15 

4.35 

7.5 

4.25 

14.05 

4.25 

14.4 

4.2 

10.15 

4.15 

7.7 

7.85 

9.95 

12.9 

13.25 

4.0 

3.95 

3.95 

3.95 
3.85 
3. 95 
3.95 
3.9 

3.85 
3.75 
3.85 
3.75 
3.75 
3.75 


3.75 

3.8 

3.85 

3.85 

3.95 

3.9 

3.85 

3.95 

4.05 

4.0 

3.95 
3.95 
3.85 
3.85 
3.85 

3.9 

3.95 

3.9 

3.85 

3.9 

3.95 
3.95 
3.9 
3. 85 
3.85 


3.85 

3.6 

3.8 

3.6 

3.8 

3.55 

■3.8 

3.5 

3.8 

3.5 

3.75 

3.55 

3.75 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.75 

3.6 

3.7 

3.6 

3.7 

3.6 

3.7 

3.6 

3.6 
3.6 
3.6 
3.6 
3.6 


3. 
3. 
3. 
3. 
3. 


3.6 
3.6 


3. 
3. 
3. 


3. 
3. 
3. 


3. 
3. 
3. 


85 
85 
9 


3.9 
3.9 
3.85 


3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.65 

3.6 
3.6 
3.6 
3.6 
3.6 


3. 
3. 
3. 
3. 


3.6 


3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.  6 
3.6 
3.0 
3.6 
3.6 


Note.— loe  conditions  January  1  to  March  26,  also  November  17  to  December  31. 
IRR  20S— 07 ^8 
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SURFACE    WATER   SUPPLY   IN    1906. 


HEART  RIVER  DRAINAGE  BASIN. 
HEART   RIVER    NEAR   RIGUARDTON,  N.  DAK. 

This  station  was  established  May  18,  1903.  It  is  located  at  the 
iron  highway  bridge  10  miles  south  of  the  Northern  Pacific  Railway 
station  at  Richardton,  N.  Dak.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  172,  page 
130,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years.  The  data  collected  at  this  station  are  valuable 
for  irrigation  purposes. 

Discharge  measurenients  of  Heart  River  near  RichardUmy  N.  Dak.j  in  1906. 


Date. 


Ilydrographer 


Width. 


April  11 
August  29 


Area  of 
section. 


G 
heigl 


age 
Sht. 


Sq.ft. 
ftl 
a  12 


Feet. 
5.  as 
4.50 


Dis- 
charge. 


Sec. -ft. 
;{H.4 

18.3 


o  Wading  section. 
Daily  gage  height  ^  in  feet,  of  Heart  River,  near  Richardton,  N.  Dak.,  for  1906. 


Day. 


May.  ,  June.      July. 


2 

3 ' 

4 

5 

■      6. 3 

G 

( 
6. 1 

7 

6. 0 

8 

5. 9 

9 

5. 7 

10 

.'i.  r. 

11 

12 

" 

13 

14 

15 

1 

16 

17 

18 1 

19 

20 

21 

22 

23 

24 

25 - 

28 

6. 9 

27 

7. 1 

28 

7.2 

29 

7.3 

30 

9. 2.') 

31 

9. 3 

8.8 
/.  i 
7.0 
6.7 
6.2 

5.7 
5.5 
5.5 
5.4 
5.3 

5.1 
5.1 
5.0 
5.0 
4.9 

4.8 
4.8 
4.7 
4.7 
4.7 

4.7 
4.6 
4.6 
4.6 
4.5 

4.5 
4.4 
4.4 
4.4 
4.4 


4. 

4. 
4. 
4. 
4. 

4. 
4. 
4. 
4. 
4. 


4.4 

4.4 

4.5 
4.6 
4.9 

5.2 
5.1 
5.3 
5.1 


5.4 
5.2 
5.1 
5.2 

6.  as 


14.45 

10.55 

8.3 

6.9 

6.4 

6.0 

..  .. 
1. 1 

16.4 

21.0 

25.9 

19.6 

11.4 

8.9 

8.5 

8.4 


8. 
7. 
7. 
6. 
6. 


5.9 


9 

7 


5.6 
5.3 


I 


9.8 

5.2 

12.4     , 

4.9 

11.75  ■ 

4.9 

9. 15  1 

4.7 

9.4    1 

4.7 

12.75  ■. 

4. 
4. 
4. 
4. 
4. 


4.7 
4.6 
4.7 
4.7 
4.8 


4.7 

4.8 
4.7 
4.8 
4.7 
4.7 

4.6 
4.7 
4.6 
4.7 
4.5 


Aug. 


4.5 
4.4 

4.8 
4.7 
4.7 

4.6 
4.7 
4.5 
4.6 
4.5 

4.6 
4.5 
4.6 
4.5 
4.6 

4.5 

4.6 
4.5 
4.6 
4.5 

4.6 
4.5 
4.6 
4.5 
4.6 


4. 

4. 
4. 

4. 
4. 
4. 


4.3 
4.3 
4.3 
4.3 
4.2 


4. 

4. 
4. 
4. 

4. 


4.2 
4.2 
4.2 
4.2 
4.2 


4. 
4. 
4. 
4. 
4. 


4.3 


Sept. 

Oct. 
4.2 

Nov. 

4.5 

4.3 

4.5 

4.2 

4.3 

4.5 

4.2 

4.3 

4.5 

4.2 

4.3 

4.4 

4.2 

4.3 

4.4 

4.2 

4.3 

4.4 

4.2 

4.3 

4.3 

4.2 

4.3 

4.3 

4.2 

4.3 

4.3 

4.2 

4.3 

4.3 

4.2 

4.3 

4.3 

4.2 

4.3 

^    4.3 

4.2 

4.4 

4.3 

4.2 

4.4 

4.3 

4.2 

4.4 

4.3 

4.2 

4.4 

4.3 

4.2 

4.3 

4.2 

4.3 

4.2 

4.3 

4.2 

NoTK.— Ice  conditions  January  1  to  March  25  and  November  17  to   December  31. 
increased  from  2  foot  January  25  to  2.6  foet  February  28. 


Ice  thickness 


MISCELLANEOUS   MEASUKEMENTS. 


The  following  miscellaneous  discharge  measurements  of  Heart  River 
have  been  made  at  Mandan,  N.  Dak. : 


CANNON    BALL   BIVEB   DRAINAGE    BASIN. 
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MUcelUmeous  ducharge  Tneamrenients  of  Ihari  River  at  Mandan^  N.  Dak. 

1904. 


Discharge 
In  wc.-li. 


Augusta 23 

Sfplember  28 11 

Oclol>er26 13 


1905. 


March  26 


69 

July  1 110 

August  3 96 

O  otober  1 5 12 

1906. 

Aprils 416 

August  26 59 

September  13 34 

CANNON  BAIili  UIVKIl  DRAINAGE  BAHIN. 


CANNON    BALL   RIVER   AT    STEVENSON,  N.  DAK. 

This  station  was  established  June  10,  1903.  It  Ls  located  one-half 
mile  west  northwest  of  the  post-office  at  Stevenson,  in  sec.  20,  T.  133 
N.,  R.  82  W.,  and  about  40  miles  south  of  Mandan,  N.  Dak. 

The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  134,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years.  The  length 
of  the  chain  is  now  21.43  feet.  The  data  collected  are  valuable  for 
irrigation  purposes. 

Discharge  measurements  of  Cannon  Ball  River  at  Stevenson,  iV.  Dak.,  J 903-1906. 


Date. 


Ilydrographer. 


Width. 


"I 


1903. 

June  10 F. 

July  10 E. 

July  11 F 

Julv23 '  E 

July  24 do 

Julv26 do 

Octol)«r23 do 


E.  Weymouth. 

F.  Chandler. . . 

E.  Weymouth. 

F.  Chandler. . . 


Feet. 


04 
20 
22 
30 
19 


1904. 

AprU  10.. ;  E.  F.  Chandler 

July  4 Chandler  and  Richards . 

August  1 E.  F.  Chandler 

August  1 R.  Richards 

October  25 ,  L.  L.  Wilcox 


1905. 

March  28 E.  F.  Chandler. 

Jane  29 do 

Jime30 do 

August  3 R.  Richards 

.\ugust  28 do 

August  29 do 

October  17 !  E.  F.  Chandler. 

1906. 

April  9 E.  F.  Chandler. 

August  23 do 

August  24. do 

September  14 do 


158 

104 

37 

34 

7 


114 
40 

m 

38 


Area  of 
section. 


Sq.  /,•- 
89 
23 
2li 
43 
20 
13 
102 


f>8<» 
loti 

30 

21 
3.8 


1G8 

132 

120 

32 


(lage 
height. 

Frel. 


10 
62 
(»3 
10 
83 
2.71 
3.10 


Dis- 
charge. 

Sfc.-ft. 
75 
11.4 
12.0 
56 
19. 
7. 
a35 


4 
5 


7.18 
3. 24 
2.ti5 
2.64 
2.58 


I 


34 
14 

21 
10 

110 

288 

40 

43 

.39 

41 

3i\ 

37  . 

3.56 
3.45 
3.49 
3.52 
2.88 
2.85 
2.61 


4.48 
3.14 
3.09 
2.92 


2,370 
72 
6.0 
5.2 
3.5 


99 

123 

114 

102 

20 

19 

4 


8 


393 

49.  G 
42.2 
2<i.6 


a  Meter  In  poor  adjustment. 
Note.— The  low-water  measurements  were  made  at  diUcTent  sections. 
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SURFACE   WATER    SUPPLY   IN   1906. 


Daily  gage  height,  in  feet,  of  Cannon  Ball  River  at  Stevenson,  N.  Dak.,  for  1906. 


1 
2 
3 

4 

5 

6 

7 
8 
9 


Day. 


Mar. 


Apr. 


8.7 
7.7 
9.2 
5.6 
4.9 

4.6 
4.6 
4.6 
4.6 


10 

4.65 

11 

4.4 

12 

4.0 

13 1 

3.9 

14 ' 

3.85 

15 

3.8 

16 

3.75 

17 

3.8 

18 ! 

3.6 

IS::.:.:.:.... 

6.5 

3.6 

20 

3.55 

21 

3.4 

22 

3.4 

23 

3.4 

24 

3.2 

25 

3.2 

26 



3.15 

27 

3.1 

28 

3.2 

29 

8.2 

3.3 

30 

3.4 

31 

May. 


3.3 
3,3 
3.2 
3.1 
3.1 

3.0 
3.0 
2.9 
3.0 
3.1 

3.2 
3.2 
3.2 
3.4 
4.0 

4.5 
4.9 
4.9 
5.0 
5.0 

5.0 
4.9 
4.3 
5.4 
6.3 

6.4 
7.3 
7.6 
7.2 
6.6 
6.1 


June.      July.      Aug.      Sept 


6.0 
5.6 
5.9 
6.6 
8.3 

10.2 

10.5 

9.7 

9.2 

8.9 

8.9 
9.9 
9.7 
9.1 
8.2 

7.3 
6.7 
6.7 
6.2 
5.7 

5.3 
5.2 

5.2 
4.0 
4.2 

4.2 
3.9 
3.9 
3.6 
3.2 


2.9 
2.0 
2.7 
2.5 
2.5 

2.3 
2.3 
2.7 
2.7 
2.5 

2.4 
2.6 
2.6 
2.5 
3.7 

3.7 
3.8 
3.7 
3.5 
3.5 

3.5 
3.4 
3.4 
3.3 
3.3 


3. 
3. 
3. 
3. 


3.1 
3.1 


3.3 
3.5 
3.6 
3.6 
3.5 


3. 
3. 
3. 


2.9 
3.3 
3.3 
3.2 
3.2 

3.1 
3.0 
2.9 


Oct. 


2.9 

2.9 

2.9 

3.0 

2.9 

3.0 

2.9 

3.2 

2.7 

3.3 

2.7 

3.2 

2.6 

3.2 

2.6 

3.1 

2.6 

3.0 

2.6 

3.0 

3.2 

3.1 

3.2 

3.1 

3.0 

3.0 

3.0 

3.0 

3.1 

2.8 

3.1 

2.8 

3.1 

2.7 

3.2 

2.7 

a3 

2.9 

3.2 

2,9 

3.0 

3.0 

3.0 

2.9 

3.2 
3.2 
3.2 
3.0 
3.0 

2.9 
2.9 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.4 
2.4 
2.2 
2.2 

2.1 
2.0 
2.1 
2.1 


Nov. 


1.8 
1.8 
1.9 
1.8 
1.8 

1.9 
1.9 
1.9 
1.8 
1.8 

3.0 
3.0 
1.9 
1.9 
1.9 

1.9 
3.0 
3.2 
3.2 
2.9 

2.9 
2.8 
2.9 
2.9 


2.0 

2.0 

1.9 

1.9    

1.8    

1.8    

1.8  ' 

1 

Note.— Ico  conditions,  January''  1  to  March  31;  thicknea-s  of  ico  increased  from  0.7  foot,  January  1, 
to  3.1  feot,  March  8.    Ice  conditions,  November  18  to  Decern I'ter  31. 

Rating  tables  for  Cannon  Ball  River  at  Stevenson,  N.  Dak. 


JUNE  10.  1903,  TO  JULY  15,  1904.a 


Gage 
height 


Feet. 
2.20 


30 
40 
50 
60 


Dis- 
charge. 


Sec.-ft. 
3 
4 
6 
8 
11 


Gage 
height. 


Dis- 
charge. 


Fret. 

Sec.-ft. 

2.70 

14 

2.80 

20 

2.90 

28 

3.00 

38 

3.10 

50 

Gage 
height. 

Dis-      ' 

Gage 
height. 

Dis- 

charge. 

charge. 

Feel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.20 

63 

3.70 

153 

3.30 

3.80 

178 

3.40 

92 

3.90 

206 

3.50 

110 

4.00 

236 

3.60 

130 

JULY  16,  1904,  TO  NOVEMBER  24,  1906.6 


2.00 

1 

0 

2.10 

.5    • 

2.20 

1 

2.30 

2 

2.40 

3 

2.50 

4 

2.(i0 

5 

2.70 

9 

2.  HO 

16        , 

2.90 

24        ' 

3.00 

33 

3.10 

43 

3.20 

^    5,5    ' 

4.40 

364     1 

3.30 

09 

4.50 

400 

3.40 

m 

4.(50 

440 

3.50 

100 

4.70 

485 

3.60 

128 

4.80 

530 

3.70 

152 

4.90 

580 

3.80 

178 

5.00 

(>35 

3.90 

20(i 

5.20 

750 

4.00 

2,% 

5.40 

870 

4.10 

200 

5.00 

1,010 

4.20 

298 

5.80 

1,150 

4.30 

330 

0.00 

1,310 

6.20 

1.480 

6.40 

1,660 

6.60 

1,840 

6.80 

2.020 

7.00 

2,200 

7.20 

2,400 

7.40 

2,600 

7.60 

2,800 

7.80 

3,000 

8.00 

3,200 

9.00 

4.250 

10.00 

.5,350 

a  This  table  is  applicable  only  for  open-channel  conditions.  It  i.s  based  on  seven  discharge  measure- 
ments made  during  um  and  is  not  well  defined.     Above  4  feet  use  the  1904-0  rating  table. 

b  This  talUe  is  applicublo  only  for  op<'n-<;hHnnel  conditions.  It  is  bawd  on  discharge  measurements 
made  during  19a"Mi  and  is  fairly  wrll  d»^Fin(Ml  lwtwe<^n  gage  heights  2.0  fwit  and  4.5  feet.  Above  4.5  feet 
the  rating  curve  is  based  on  one  measurement  at  7.2  feet  gage  height. 


GRAND   BIVEB   DBAINAOE   BASIN. 
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Monthly  discharge  of  Cannon  Ball  River  at  Stevenson,  N.  Dak.,  for  190S-1906. 

[Drainage  area,  3,650  square  miles.] 


Month. 


June  10-30. 

July 

August 

September 

October 

Novemlier  1-21 


190& 


The  period 


1904. 


April  JJ-aO 

May 

June 

July 

August 

Septemljer 

Oc  toiler 

Novemlwr  1-29. 


The  period 


March 

April 

May 

June 

July 

August 

September 

October 

November  1-25. 


The  period... 
1906.  b 


April  3-30 

May 

June 

July 

August 

Septeralier 

October 

Noveml)er  1-24. 


The  period . 


Diaehatge  in  second-feet. 
Maximum.   Minimum. '    Mean. 


Run-oll. 


I 


62 

104 

1,930 

1,010 

50 

92 


14 
4 

12 
4 
9 
9 


3,000  ■ 
153  i 

1,930 

130 

24 

9 

m 

24 


153 
3» 
50 
5 
0 
0 
1. 


3.0 


2,600 

152 

1,080 

2.300 

810 

2:«3 

24 

24 

55 


5 
4 

3 

16 
3 
0 
0 
9 


1,010 

2.800 

5,900 

178 

128 

09 

55 

55 


43 

24 

55 

2 


9 
0 
0 


33. 

25. 
331 
189 

21. 

29. 


Total  in 
acre-feet. 


1,380 
1,540 
20,400 
11,200 
1,320 
l,-230 

37.100 


Soc.-ft.  per 
sq.  mile. 


0.0091 

.00(i8 

.091 

.052 

.0081 


Depth  In 
inches. 


0.01 
.10 
.01 
.06 
.01 
.01 


849 

84.5 
552 

:«. 

4. 

3 

15. 


11.0 


584 
46.9 
231 
324 
304 
75.0 
6.1 
6.9 
27.8 


42.100 

5.200 

32,800 

2,240 

289 

202 

935 

84.400 


35.900 

2,7<X) 

14,200 

19,300 

18,700 

4,610 

36;j 

424 

i,:)80  ; 

97,700  '. 


.233  ' 
.023 

.151  i 

.010  I 

.0013  ■ 

.00(>.«  I 

.00-12  I 

.oo;« 


.22 

.03 

.17 

.01 

.002 

.001 

.005 

.003 


.HO 

.013 

.0»>3 

.089 

.083 

.021 

.0017 

.0019 

.0076 


.18 

.01 

.07 

.10 

.10 

.02 

.002 

.002 

.007 


236 

656 

2,;«o 

51. 6 
46.0 
37.7 
12.3 
13.4 


12,(i00 

40,300 

137.000 

3,170 

•   2,8:« 

2,240 

1 36 

200.000 


I 


.065 
.180 

.(>:«) 
.014 
.013 
.010 
.  0034 
.  (XW7 


.07 

.21 

.703 

.02 

.02 

.01 

.004 

.003 


a  Values  are  rated  as  follows:  March  and  May  to  August,  good;   April  and  Septemlier  to  Novem)x»r, 
fair. 
6  Values  are  rated  as  follow.s:   April  to  .\ugu8t,  good;   SeptemlK»r  to  NovemlM>r,  fair. 

GRATED  RIVF.R  DRAHSTAGE  BA8IN. 


GRAND    RIVER   AT    SEIM,  8.  DAK. 

This  station  was  established  June  6,  1904.  It  is  located  just  below 
the  junction  of  North  and  South  forks,  about  800  feet  east  of  the 
store  at  Seim.  The  gage  was  read  during  1906  by  Charles  S.  Wilson. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  135,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years.  The  data 
collected  are  valuable  for  irrigation  purposes. 
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SXJRFACE   WATER   SUPPLY   IN   1906. 


Discharge  measurevients  of  Grand  River  at  Seiin,  S.  Dak.,  in  1906. 


Date. 


Ilydrographor. 


Width. 


April 22 J.E.Stewart. 

June  17 do 

June  18 ' do 

June  18 ' do 

June  18 ' do 


Feet. 


40 
53 


Note. — These  measuroments  wtfo  made  at  differpnt  actions. 


Daily  gage  height,  infect,  of  Grand  River  at  Seivi,  S.  Ddk.,fQr  1906. 


Ana  of 

Gage 
height. 

Feet. 

Dis- 

section. 

charge. 

Sq.ft. 

Sec. -ft. 

55 

1.86 

20 

47 

2.40 

109 

670 

6.67 

2.910 

5.% 

6.08 

2.21.0 

363 

4.88 

1.3£0 

n^y. 

1               1 
1   Mar. 

Apr. 

May. 

June. 

4.8 

July. 
3.1 

Aug. 
1.0 

Sept. 

Oct. 

1 

3.6 

2.1 

1.4 

1.6 

2 

1 

3.4 

2.0 

5.6 

3.0 

1.2 

1.5 

1.6 

3 

3.4 

2.0 

5.4 

2.8 

1.2 

1.7 

1.5 

4 

3.3 

2.3 

5.4 

2.4 

1.3 

1.7 

1.8 

5 

3.6 

2.5 

6.3 

2.3 

1.5 

1.6 

1.8 

6 

3.4 

2.3 

6.6 

2.1 

2.1 

1.5 

1.7 

7 

4. 8 

3.2 
3.3 

2.4 
2.4 

7.0 
6.3 

2.1 
2.0 

2.3 
2.3 

1.5 
1.6 

1  C 

8 

6.2 

1.7 

9 

6. 3 

3.3 

2.3 

6.1 

2,0 

2.4 

1.5 

1.9 

10 

6. 6 

3.4 

2.2 

5.8 

2.2 

2.6 

1.8 

1.8 

11 

3.0 

2.2 

5.4 

2.0 

3^0 

1.4 

12 

3.2 

2.1 

5.6 

1.8 

2.8 

1.7 

13 

3.1 

2.1 

5.8 

2.0 

2.7 

1.8 

14 

3.1 

2.0 

6.2 

2.0 

2.4 

1.8 

15 

' 

3.0 
3.1 

2.1 
2.1 

5.2 
2.4 

1.7 
1.8 

•  2.2 
2.1 

1.7 
1.6 

16 

'< 

17 

3.2 

2.1 

2.4 

1.6 

1.8 

1.7 

18 

3.1 

2.0 

5.9 

1.8 

1.6 

1.9 

19 

2.0 

2.0 

4.0 

1.9 

1.6 

1.9 

20 

1.8 

2.0 

5.6 

1.6 

1.8 

1.6 

21 

1.8 

2.0 

4.2 

1.5 

1.1 

1.7 

22 

1.9 

2.0 

3.4 

1.5 

1.9 

1.8 

23 

y 

1.9 

2.1 

a3 

1.3 

1.8 

1.8 

24 

2.0 

3.1 

3.8 

1.3 

1.1 

1.7 

25 

2.3 
2.4 

3.4 

4.1 

3.2 
3.0 

1.3 
1.2 

1.9 
1.6 

1.6 
1.8 

a; 

5.8 

27 

6. 3 

2.5 

5.0 

2.8 

1.2 

1.7 

1.8 

28 

5. 2 

2.5 

6.0 

2.6 

1.2 

1.8 

1.8 

29 

5. 1 

2.3 

5. 2 

2.5 

1.0 

1.6 

1.6 

30 

4. 6 

2.0 

5.3 

2.3 

1.0 

1.6 

1.4 

31 

4. 2 

1 

t. ...... 

5.2 

1.0 

1.5 

Rating  table  for  Grand  River  at  Seivi,  S.  Dah.,for  1906. 


Gage 

height. 

Dis- 
charge. 

Frrt. 

Srr.-ft. 

1.40 

0 

1.50 

1 

l.tiO 

3 

1.70 

.▼ 
1 

1.80 

16 

1.90 

26 

2.00 

38 

2.10 

ra 

2.20 

70 

2.30 

89 

2.40 

110 

2.50 

132 

Gage 
height. 

Feet. 
2.70 


2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.  .50 
3.60 
3.70 


See. 'ft. 
156 
182 
210 
239 
270 
304 
340 
379 
420 
466 
514 
565 


Gage 
height. 


Feet. 
3.80 
3.90 


00 
10 
20 
30 
40 
50 
4.60 
4.70 
4.80 
4.90 


Dis- 
charge. 


620 


Sec. 

62 

ti81 

745 

810 

876 

944 

1.013 

1,084 

1.155 

1,226 

1.297 

1,368 


Gage 
leight. 


heigl 


Feft. 
5.00 
6.20 
5.40 
5.  <:o 
5.80 
6.00 


6.20 
6.40 
6.60 
6.80 
7.00 


Dis- 
charge. 


Sec.^t. 
1.440 
1,587 
1,735 
1.887 
2,046 
2.210 
2,380 
2.550 
2,720 
2,890 
3,060 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-6,  and  is  well  defined  between  gage  heights  1.8  feet  and  7  feet. 


OWL  BIVEB   DRAINAGE   BASIN. 
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Monthly  discharge  of  Grand  River  at  Seiyri,  S.  Dak.,  for  1906. 


Month. 


Uaxch  (7-10;  26^1) 
Aoril 

iuj 

June , 

July 

Ai]^ost 

September , 

October  (1-10) 


Discharge  in  seoond-feet. 
Maximum.    Minimum.       Mean. 


2,720 
514 
1,660 
3,060 
304 
270  I 
26  I 
26  ' 


876 

1,850 

16 

246 

38 

345 

80 

1,330 

0 

46 

0 

49. 

0 

8 

1 

9 

The  period . 


ToUl  In 
acro-fi-et. 


36,700 

14,600 

21,200 

79,100 

2,850 

3,040 

500 

194 

158,000 


Note. — Values  are  somewhat  uncertain,  owing  to  approximate  gage  heights. 

OWIj  river  I>RAlNA(iK  BAHIX.a 
OWL   RIVER   AT    BIXBY,    8.    DAK. 

This  station  was  established  June  4,  1904.  It  is  located  one-fourth 
mile  southeast  of  Bixby,  S.  Dak.,  in  T.  14  N.,  R.  13  E.,  about  1,000 
feet  below  the  ford.  The  gage  was  read  during  1906  by  John.  Beam. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  137,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  measureinerUs  of  Owl  River  at  Bixby,  S.  Dak.,  in  1906. 


Date. 


llydrograpber. 


!  Width. 


A  rea  of 
section. 


April  21 

June  19 

June  20 

June  20 do 

June  20 ' do 


E.  Stewart. 

-do 

.do 


Feet. 

Sq.ft. 

2(}  6 

15 

108 

512 

80 

304 

86 

273 

83 

219 

Ooffe 
?iKnt. 


heig 


Feet. 
1.41 
6.65 
4.4.5 
4.09 
3.47 


Dis- 
chaige. 


Sec. -ft. 

9.7 

2.320 

1,040 

807 

550 


Daily  gage  height,  in  feet,  of  Owl  River  at  Bixby,  S.  Dak.,  for  1906. 


1. 
2. 
3. 
4. 
5. 


i . 

8. 

9. 

10. 

11. 
12. 
13- 
14. 
15. 

16. 
17. 


Day 


Apr.       May. 


2.5 
3.3 
4.1 
3.5 
3.1 


June.      July.       Aug.       Sept.       Oct. 


4.6 
4.1 
3.5 
2.8 
2.4 


2.8 

3.1 

2.4 

2.7 

2.1 

2.8 

1.7 

2.8 

1.4 

3.4 

1.4 

3.2 

1.3 

3.2 

1.3 

2.8 

1.8 

2.6 

2.1 

2.2 

2.1 

1.6 

2.4 

1.5 

1.7 
1.6 
1.6 


1.4 

1.4 
1.4 
1.3 
1.3 
1.4 

1.4 
1.3 


1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 


1.3 
1.3 
1.2 


2 

2 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.4 

1.5 
1.5 


1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 


Nor. 


1.2 

1.2 
1.2 
1.2 
1.2 


1.3 


1.2 
1.4 


•  CaHed  Moreau  River  In  previous  nporta,  but  correct  name  decided  to  be  Owl,  by  United  States 
Board  on  Oeograptaio  Names. 
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SURFACE   WATER   SUPPLY   IN    1906. 


Daily  gage  heighty  injeety  of  Owl  River  at  Bixby^  S.  Dak. y  for  1906 — Continued. 


Day. 


18 


19 

20 

21 - 

22 

1.45 

23 

1.4 

24 

1.4 

25 

1.4 

26 

1.35 

27 

1.3 

28 

1.3 

29 

1.3 

30 

1.3 

31 

Apr.   !  May. 


2.4 
2  2 
2.1 

1.8 


June,  j  July.  !   Aug.      Sept.  i    Oct.    ,  Nov 


5  8 
7.4 
405 

2.55 

2.2 

2.1 

2.0 

1.8 


1.3 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.2 


I 


1.2 
1.2 
1.2 

1.3 
1.3 
1.3 
1.3 
1.3 


1.5 
1.5 
1.4 

1.4 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 


1.4 
1.4 
1.4 


5  6 

1.8 

1.2 

1.3 

1.1 

1.2 

6  6 

1.7 

1.3 

1.4 

l.l 

1.2 

6.2 

1.7 

1.2 

1.4 

1.1 

1.2 

4.8 

1.7 

1.2 

1.3 

1.2 

1.2 

56 

1.6 

1.3 

1.3 

1.2 

1.2 

4.8 

1.3 

1.3 

1.2 

1.5 
1.5 
1.5 
1.5 
1.5 


Rating  table  for  Owl  River  at  Birby,  S.  Dak.,  for  1906. 


Gage 
height. 

Dis- 
charge. 

Oafle 
height. 

Dis- 
charge. 

{ 
h 

Feet. 

Src.-ft. 

Feet. 

Sec.-yt.   1 

1.20 

0 

2.10 

111 

1.30 

3  , 

2.20 

ia3 

1.40 

9 

2.30 

156 

1.50 

16 

2.40 

180 

1.00 

26 

2.50 

205 

1.70 

38 

2.60 

233 

1.80 

53 

2.70 

2a3 

1.90 

70 

2.80 

295 

2.00 

90 

2.90 

329 

Gage 
teignt. 


Feet. 
3.00 


Dis- 
charge. 


10 
20 
30 
40 
50 
3.60 
3.70 
3.80 


Sec.-ft. 
365 
402 
440 
479 
519 
561 
605 
650 
696 


Gage 
height. 

Dls-     ' 
charge. 

Feet. 

Sec.~ft. 
743 

3.90 

,         4.00 

791 

4.10 

843 

4.20 

898 

4.30 

954 

"*          440 

1,012 

4  50 

1,070 

460 

1,128  ' 

■ 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1904-1906  and  is  well  defined  between  gage  heights  1.35  feet  and  7  feet.  Above 
gage  height  4.3  feet  the  rating  curve  is  a  tangent,  the  dilference  being  58  per  tenth. 

Monthly  discharge  of  Owl  River  at  Birby,  S.  Dak.,  for  1906. 
[Drainage  area,  1,600  square  miles.] 


Dischai 
Maximum. 

rge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Minimum. 

Mean. 

Sec.-ft.  per  Depth  in 
sq.  mile.    ,   inches. 

April  (22-30) 

12 

1,710 

2,750 

38 

9 

16 

0 

16 

3 
3 

16 
0 
0 
0 
0 
0 

6.3 

485 

418 
8.0 
2.3 
4  4 
0 
7.9 

112 

29.800 

24,900 

492 

141 

262 

0 

470 

1 
0.0039            0.001 

Mav 

.303 
.261 

.35 

Jiuie 

.29 

July 

.0050              .006 

August 

.0014  1            .002 

September 

.0028              .003 

October 

.0000 
.0049 

.000 

November 

.005 

The  Deriod- .             .... 

56,200 

Note.— Values  are  rated  as  follows:  May  and  June,  excellent;  April  and  July  to  November,  approx- 
imate. 

CHEYENNE  RIVER    DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 


Cheyenne  River  rises  in  the  eastern  part  of  Wyoming,  flows  eastward 
around  the  southern  border  of  the  Black  Hills,  turns  to  the  northeast, 
and  unites  with  the  Missouri  in  the  central  part  of  South  Dakota. 


CHEYENNE   RIVER   DRAINAGE   BASIN. 
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It  drains  a  long  narrow  valley  bordered  by  high  table-lands  and  occa- 
sional low  flats  containing  a  few  thousand  acres  each. 

The  principal  tributaries  are  Beaver  and  Hat  creeks,  Fall  River, 
Battle,  Spring,  Rapid,  and  Boxelder  creeks.  Belle  Fourche  River,  and 
Sulphur  Creek.  The  chief  tributaries  of  the  Belle  Fourche  are  Red- 
water  River  and  Whitewood  Creek;  Redwater  River  has  one  large 
tributary,  Spearfish  Creek. 

The  rainfall  varies  from  21  inches  in  the  Black  Hills  region  to  12 
inches  on  the  prairies.  The  main  floods  occur  in  March,  May,  June, 
and  July.  Many  of  the  streams  rising  in  the  Black  Hills  are  fed  to  a 
large  extent  by  springs.  Fall  River,  in  particular,  gets  much  of  its 
water  from  hot  springs  and  mineral  springs. 

The  data  collected  in  this  basin  are  valuable  for  irrigation  purposes. 

CHEYENNE  RIVER  AT  EDGEMONT,  8.  DAK. 

This  station  was  established  June  19,  1903.  It  is  located  at  the 
railway  bridge,  in  the  SE.  {  sec.  .36,  T.  8  S.,  R.  2  E.,  300  feet  above  the 
mouth  of  Cottonwood  Creek. 

The  conditions  °  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  172,  page  141,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Cheyenne  River  at  Edgemoni,  S.  Dak.,  in  1906. 


Date. 


Ilydrographer. 


March  20 '  Comntock  and  Stewart . 

May  5 ,  J.  E.  Stewart 

May  28 ' do 

May  29 do 

May  31 do 

September  5 do 


Width. 


Ffft. 
244 

214 

2:w 

2(W 
"30 


Area  of  i 
set'tion. 


Gage 
lielghl. 


Sq  ft. 

Ft(t. 

r>43 

4.01 

261 

3.11 

588 

4.43 

70C. 

5. 14 

;i:»7 

3.  r,7 

«  17.3 

1.72 

Dis- 
charge. 

Sec. -ft. 

I,»i70 

.'),">r» 

1,920 

2,440 

927 

2.-) 


o  Wading  .section. 


Daily  gage  height,  in  feet,  of  Cheyenne  River  at  Edgemont,  S.  Dak.,  for  lUOG. 


I>a.y. 

Mar. 

Apr. 

May. 

1 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.9 

2 

2.2 

3 

3.9 

4 

3.2 

5 

3.1 

6 

2.8 

7 

2.6 

8 

2.3 

9 

2.2 

10 

2.0 

11 

3.2 
3.2 
3.2 
3.2 
3.2 

1.8 

12 

1.8 

13 

1.7 

U 

1.6 

15 

1.6 

June. 


I 


3.2 
3.1 
2.9 
2.3 
2.3 

3.2 
3.3 
3.5 
3.0 
3.0 

3.4 
4.3 
3.0 
2.5 
2.4 


iiy. 

Aug. 

2.0 

1.4 

1.8 

1.4 

1.7 

1.4 

1.6 

1.4 

1.0 

1.4 

1.5 

3.5 

1.5 

5.1 

1.5 

3.4 

1.4 

2.8 

1.4 

2.8 

1.4 

1.8 

2.3 

1.8 

2.3 

1.5 

2.3 

1.5 

2.0 

1.5 

Sept. 


1.7 
1.7 
1.6 
1.5 
1.7 


1.7 
1.7 
1.7 
2.0 
2.0 


Oct. 

Nov. 

1 

1.6 

1.7 

1.6 

1.7 

1.6 

1.0 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.5 

1.5 

1.5 

1        1.3 

1.5 

1.3 

1.5 

1.3 

1.6 

1.3 

1.5 

1.3 

1.6 

1.3 

1.5 

a  New  chain  gage  Inetalled  May  6, 1006;  length  of  chain,[27.6l  feet. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Daily  gage  heighif  infect,  of  Cheyenne  Rivtr  at  Edgenumt,  S.  Dak. ^  for  1906 — Cont'd. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

IG 

3.2 
3.2 
3.2 
3.2 

3.2 

3.2 
3.3 
3.3 
3.3 
1.4 

2.0 
7.0 
6.2 
3.4 

2.9 

2.8 

2.2 
2.9 
2.9 
2.2 
1.6 

1.6 
1.6 
1.6 
1.6 
1.7 

1.7 
1.7 
1.7 
1.7 
2.9 

1.6 
1.6 
1.6 
1.6 
1.5 

1.5 
1.5 
2.7 
3.0 
3.0 

4.65 

6.0 

4.4 

5.1 

4.5 

3.75 

2.4 
2.1 
2.0 
2.1 
2.0 

1.9 
1.7 
1.8 
2.0 
1.9 

2.1 
2.0 
2.4 
2.3 
2.1 

2.0 
2.0 
2.0 
1.9 
1.8 

1.7 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.4 
1.4 

1.5 
1.5 
1.5 
1.5 
6.7 

3.0 
3.0 
4.8 
3.1 
3.1 

2.5 
2.0 
2.0 
1.9 
1.9 
1.7 

2.6 

13 

1.5 

17 

3.0          1.4 
G.7          1-4 

1.5 

13 

1.6 

19 

6.0 

2.8 

2.0 
2.0 

1.4 
1.4 

1.4 
1.4 

1.6 

20 

1.6 

21 

1.6 

22 

l.G 

23 

1.8          i.4 
1-6           1-4 

1.6 

24 

1.6 

25 

26 

1.6 

1.7 
2.0 
2.0 
1.7 
1.7 

1.4 
1. 4 

1.6 
1.6 

27 

1.6 

28 

1.6 

29 

30 

31 

1.6 

1.6 

........ 

Note.— Ic>e  conditions  Man'h  11-24;  gago  heights  were  to  the  top  of  ice.    March  25  and  26  the  gage 
height  was  uncertain. 

Rating  table  for  Cheyenne  River  at  Edgemont,  S.  Dak.,  for  1906. 


Oage 
height. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.j^t. 

Oage 
height. 

Feet. 

Dis-      ' 
charge. 

Oage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Sec.-/t. 

Feet. 

Sec.-ft. 

1.30 

2 

2.50 

3.70 

1,048 

4.90 

2,341 

1.40 

5 

2.60 

275 

1        3.80 

1,140    ; 

5.00 

2,460 

1.50 

9 

2.70 

328 

3.90 

1,234 

5.20 

2,70(i 

1.60 

15 

2.80 

383 

4.00 

1,330 

6.40 

2,965 

1.70 

23 

2.90 

440 

4.10 

1,430 

5.60 

3,237 

1.80 

34 

3.00 

500 

4.20 

1,534 

5.80 

3,516 

1.90 

49 

3.10 

562 

4.30 

1,642 

6.00 

3,800 

2.00 

67 

3.20 

632 

4.40 

1,754 

6.20 

4,087 

2.10 

87 

3.30 

706 

4.50 

1,870 

6.40 

4,375 

2.20 

110 

3.40 

784 

4.60 

1,987 

6.60 

4,«j7 

2.30 

141 

3.50 

870 

4.70 

2,105 

6.80 

4,965 

2.40 

180 

i 

3.  GO 

958 

4.80 

2,223    1 

Note. — The  above  table  is  applical>le  only  for  open-<*hannei  conditions.    It  is  bas<'d  on  discharge 
measurements  made  during  1906  and  the  form  of  previous  measurements,  and  is  not  very  well  defined. 
From  March  27  to  April  19  the  table  was  appliea  indirectly. 


Monthly  discharge  of  Cheyenne  River  at  Edgemont,  S.  Dah.,for  1906. 

[Drainage  arra,  7,350  square  miles.] 


Month. 


March  (27-31) 

April 

May 

June 

July 

August 

September 

Octol)er 

November 


Discharge  in  swond-feet. 
Maximum. !  Minimum. '    Mean. 


— '  Total  in 


Run-off. 


The  period . 


6,000 

530 

3,800 

1,640 

141 

4,820 

4,820 

15 


550 
23 
9 
23 
5 
5 
9 
2 
5 


2,550 
204 
601 
325 
34.9 
477 
353 
5.8 
8,4 


acre-feet. 

Sec.-ft.  per 
sq.  mile. 

25,300 

0.347 

12,100 

.028 

37,000 

.082 

19,300 

.044 

2,150 

.0047 

29,300 

.065 

21,000 

.048 

357 

.00079 

500 

.0011 

r   Depth  in 
inches. 


0.(k\ 
.(X.\ 
.09 
.Oi 
.005 
.07 
.a5 
.001 
.001 


147,000 


Note.— Values  are  rated  ah  follows:  March  and  April.  approximnU':  Mav,  good;  June  to  November, 
approximate  on  account  of  the  changing  conditions  of  flow  at  this  station'. 
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BEAVER  CREEK  NEAR  EDOEMONT,  S.  DAK. 

This  station  was  established  April  7,  1905.  It  is  located  at  Ander- 
son's ranch,  about  16  miles  northwest  of  Edgemont,  S.  Dak.,  and 
about  2  miles  west  of  the  Argentine  water  tank  on  the  Chicago,  Bur- 
lington and  Quincy  Railroad,  just  below  the  mouth  of  Pass  Creek,  in 
the  S.  i  sec.  16,  T.  7  S.,  R.  1  E.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Watrt'-Supply  Paper  No.  172, 
page  145. 

Discharge  measurements  of  Bearer  Creek  near  Edgevionl,  S.  Dak.,  in  1905-6. 


Date. 


Hydro^n^ptaer. 


H.  D.  Comstnck. 


1905. 

.\pril7 

Siay  17 do. 

June  14 do 

June  17 do 

.\ugtut  4 do 

August  8 do 

S<>ptember  7 Stevens  and  Comatock. 

I 

1906. 

May  6 J.  E.  Stewart 

May  31 do 

September  5 ' do , 


Width. 


Fert. 
38 
22 
28 
24 
80 
52 
25 


34 

33. 
20 


Area  of 
section. 


Oace     '      Dis- 
heignt.   I  charge. 


Sq.  ft. 

Feet. 

24. 

1.21 

7.8 

.85 

14 

1.24 

9.6 

.98 

99 

2.90 

41 

1.80 

10.7 

1.00 

26.5 

1.57 

71.0 

1.98 

8.9 

.88 

1 

Sec.-ft. 
20 
4.6 
23 
9.4 
312 
93 
11.4 


62.5 
110 
6.4 


Daily  gage  height,  in  feet,  of  Beaver  Creek  near  Edgemonl,  S.  Dak.,  for  1906. 


Day.                     ' 

Ifar. 

Apr. 

2.1 
2.2 
2.1 
2.1 
2.0 

1.9 
1.8 
1.8 
1.7 
1.6 

1.6 
1.5 
1.5 
1.4 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.1 
1.0 
1.0 
1.1 

May.   1 

1.2 
1.3 
2.3 
2.4 
2.2 

1.1 
1.6 
1.4 
1.3 
1.2 

1.1 
1.1 
1.1 
1.1 
1.05 

1.0 
1.0 
1.0 
1.0 
1.0 

1.2 
1.1 
2.65 
1.6 

a3 

3.75 

4.0 

2.8 

4.1 

2.4 

2.0 

June. 

2.6 
1.7 
1.7 
1.6 
1.5 

2.7 

1.8 

4.4 

2.95 

3.1 

3.0 
6.4 
2.8 
1.7 
1.5 

1.4 
1.3 
1.3 
1.2 
1.2 

1.2 

1.2 

1.15 

1.6 

1.2 

1.1 
1.2 
2.0 
1.2 
1.2 

July. 

I.l 
1.1 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

.9 

.9 

1.95 

1.8 
1.2 
1.1 
1.0 

.9 
.85 

.8 
.8 
.8 

.8 

.75 

.7 

.7 

.7 

.7 

.  i 

.7 
.7 
.0 
.55 

Aug. 

0.55 
.55 
.5 
.5 
.5 

.5 

.5 

.6 

.55 

.5 

.5 

.45 

.4 

.6 
.6 

.6 
.6 
.6 
.6 
1.5 

1.0 

1.0 

.9 

.9 

.9 

.9 
.9 

.8 
.8 
.8 
.9 

Sept. 

0.9 
.9 
.9 
.9 
.9 

.9 

.85 
.85 
.8 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

1.9 
1.7 
1.5 
1.3 
1.2 

1.2 
1.2 
1.2 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

Oct. 

\ 

X« 
<s  •  X 

S  m    X 
A  •    A 
Mm     M. 

»  m  a 
A*  X 

Mm     L 

Jl «   a 

i  m    X 

X*  X 

1.  1 

Am     X 

X»  X 

X  m     X 
Xm     t 

1.1 

Xm     X 

l!2 
1.2 

Nov. 

1 

1  2 

2 

1  2 

3 

1  2 

4 

1.2 

5 

1.2 

1 
6 

1  2 

'....«...- - - 

1.2 

8 

9 

10 

1.2 
1.2 
1.2 

11 

1  2 

12 

1.2 

13 

1  2 

14 

1.2 

15 

1  2 

• 
16 

1  2 

17 

1  3 

18 

1  3 

J9 

1  2 

30 

1.2 

21 

1  2 

•£i 

1  2 

23 

1  2 

24 

1  1 

25...:: 

1.1 

26 

10.1 
6.6 
&6 
3.8 
3.4 
&0 

1  1 

27 

1  1 

2« 

1  2 

29 

1  2 

30 

1  2 

31 
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Rating  table  for  Beaver  Creek  near  Edgemont,  S.  Dak.,  for  1905-6. 


Gage 
height. 

Feet. 

Dis- 
charge. 

Sec. -ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec. 'ft. 
(3 

,     Gage 
'   height. 

Dis-      1 
charge.  ' 

Sec.-ft. 

1     Gage 
'   height. 

,      Feet. 

Dis-     1 
charge. 

Feet. 

Sec.-ft. 
6.5 

0.50 

1 

1.70 

2.90 

313 

1        4.20 

.GO 

2 

1.80 

88 

3.00 

338 

4.40 

745    i 

.70 

3 

1.90 

106 

3.10 

3li3 

4.60 

815     1 

.80 

5 

2.00 

125 

3.20 

389 

4.80 

890    , 

.90 

7 

2.10 

144 

3.30 

415 

5.00 

970 

1.00 

10 

2.20 

163 

3.40 

442 

6.00 

1.370 

1.10 

15 

2.30 

183 

3.50 

470 

7.00 

i,VZ\) 

1.20 

22 

2.40 

203 

3.60 

498 

8.00 

2,320 

1.30 

30 

2.50 

223 

3.70 

527 

9.00 

2.870    , 

1.40 

30 

2.60 

244 

3.80 

55(» 

10.00 

3,470 

1.50 

48 

2.70 

266 

3.90 

585 

1 

1.60 

50 

2.80 

289 

4.00 

015 

1 

1 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  ten  dischaige 
measurements  made  during  19u^  and  is  well  demied  l>ot\veen  gage  heights  0.8  foot  and  3  feet. 

Monthly  dischargf  of  Bearer  Creek  near  Edgemont,  S.  Dak.,  for  1905-6. 


April  (7-30) 


Month. 


iga*). 


Apri 
liay 


Dischargo  in  second-feet. 


I 
Maximum.!  Minimum. 


Mean. 


*>' 

June 

July 

August 

September. 

October. . . 

November. 


30 

1 

12 

85 

5 

428 

2,  (iTiO 

15 

1,780 

10 

22 

10 

223 

10 

22 

10 

I 


19.7 
22.2 
66.4 

553 

190 
10.6 
25.3 
14.1 


Total  in 
acrp-fe«»t. 


9.3S 
1.3«.() 

3.  av) 

34.(ittl 

12.  lot) 

631 

1.5»10 


The  period , 


55.  ¥xy 


March  (2JV-31) 
April. 


1906. 


May. 
June. 


July 

August 

Sepleml)er. 
October. . . 
November. 


3,.'>30 
1(>3 
(V45 

1.130 

116 

48 

106 

30 


338 

10 

10 

15 

1 

0 

5 

15 

15 


1,290 

15.400 

55.3 

3  21*) 

131 

8,  iWi) 

155 

9. 2-Jt) 

13.4 

S24 

4.9 

;«)i 

18.8 

l,12i» 

15.5 

»c>:i 

21.6 

I.IHK) 

The  perio<l 


40.  .'idO 


Note.— Valueis  are  rated  as  follows:  April  to  June,  August,  Octol)er,  1905,  April  to  June,  SeptcmJ>er 
and  November,  1906,  excellent;  July,  1905,  March  and  August,  1906,  fair;  September  and  NovemlH»r, 
1905,  and  July  and  October,  1906,  good. 


HAT   CREEK    NEAR   EDGEMONT,  S.  DAK. 

The  gaging  station  was  established  April  8,  1905,  1  mile  above  the 
mouth.  May  3,  1906,  the  station  was  moved  to  a  point  2  niile^ 
above  the  mouth  of  the  creek  and  15  miles  southeast  of  Edgemont, 
S.  Dak.,  in  the  S.  E.  \  sec.  25,  T.  9  S.,  R.  4  E. 

The  channel  is  straight  for  200  feet  above  and  150  feet  below  the 
station.  The  right  bank  is  high  and  clean  and  does  not  overflow; 
the  left  bank  is  medium  high,  sparsely  wooded,  and  overflows  at 
very  high  stages.  The  bed  of  the  stream  is  composed  of  gravel, 
shale,  and  mud,  and  is  fairiy  permanent.  There  is  but  one  channel  at 
all  stages  and  the  current  is  swift.  The  stream  is  frozen  from  about 
December  1  to  March  10,  and  observations  are  discontinued  during 
that  period.    Gage  heights  range  from  1.5  to  11  feet. 


CHEYENNE   RIVER   DRAINAGE    BASIN. 


125 


Disc^harge  measurements  are  made  by  wading  3  or  4  feet  above  the 
cjage.  The  gage,  which  was  read  once  each  day  by  J.  P.  Kanten, 
consists  of  a  6-inch  inclined  pine  pole  spiked  to  posts  driven  firmly 
into  the  bank.  The  bench  mark  is  a  spike  in  a  cottonwood  tree 
opposite  the  gage  and  25  feet  from  the  water's  edge;  elevati<m,  11.16 
feet  above  the  zero  of  the  gage. 

Discharge  miasureincnts  of  Hal  Creek  near  Bklgemont,  S.  Dak.,  in  1906. 


Datp. 


Hydrographor. 


WMth       An»aof       (JaKP  DiR- 

wiain.      a^^tion.     hoight.      chargi* 


May  .3 J.  E.  Stewart. 

May  » do 

Iiin«*  1 do 

S*  pU'inltrr  4 do 

N'pt<»mU*r  4 do 


45 


30 
17 
14.8 


Sq.  ft. 

Feel. 

Sec.-ft. 

K.S 

2.7fi 

158 

2«1 

4.87 

1.120 

35 

2.61 

113 

las 

2.07 

111 

(13 

2.07 

12.4 

Note.— These  measurements  were  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Hat  Creek  near  Edgemont,  S.  Dak.,  for  1906. 


Day. 


May.   )  June.      July 


Day 


May.      June.      July. 


1 

Z8          2.0  ,        2.3 

17. 

1.8 

2  1    

t 

23           2. 
28          2 
23          2 

4  ■        23 
3  ;        21 
3          21 

18. 
19. 
20 

1.8 
1.8 
1.8 

21    

3.   .   .    . 

2  1 

4 

20    

.1. 

22          2 
22          2 

2          21 
2          2  3 

21. 
22. 

1.7 

28 

20 

it 

20    

1...-.    •«. 

24          2 
21           2 

2  1        20 

3    

23. 
24. 

1 

21 
2  0 

20    

H 

25    

fl. 

20          2 
1.9          2 

2    

1    

25 
2H. 

3.1 
\  5 

19    

M 

3.9    

11 

1.9 

2 

1    

27. 

3.2 

24    

12 

1.8 

2 

1    

28. 

' 

28 

6.1    

i:j 

1.9          2 
1.9          2 

1    

0    

29. 
30. 

17 
19 

2  5 

14 

2  8    

13. 

1.9          2 
1.9          2 

0    

0    

31. 

:io 

16 

1 

■ 

Rat 
height. 

ing  table  for 

Hat  i 

faire 

^Jreek  near  Fa 
Dis-     '      (] 

igetno 

mt,  S.  Di 
Dis- 

jk.,for /, 

height. 

W6 

Dis- 

G 

Jage 

\ 

:>{»- 

charge. 

height. 

charge. 
Sec.-ft.   ' 

height. 
Feet. 

charge. 

Sec.-ft. 
400 

ch 

St 

argp. 
c.-ft. 

Feet. 

Sec.-ft. 

Feet. 

!      Feet. 

1.70 

1 

2.60 

113 

3- .50 

4.40 

KiO 

1.80 

2 

2.70 

138 

3.60 

440 

4.50 

885 

1.90 

4 

2.80 

164 

3.70 

482 

4.(iO 

945 

2.00 

7    ■ 

2.90 

191 

3.80 

521') 

4.70 

,005 

2.10 

16 

3.00 

221 

3.90 

572 

4.80 

,065 

2.20 

30 

3.10 

253    1 

4.00 

'•.20 

1        4.00 

,130 

2.30 

47 

3.20 

287     , 

4.10 

670 

.5.00 

1 

.200 

2.40 

68 

3.30 

323 

4.20 

720 

5.10 

1 

,270 

2.50 

90 

■ 

3.40 

361 

4.30 

775 

Note. — The  above  table  is  applicable  only  for  open-channel  con(iitions.    It  i.s  based  on  five  discharge 
nhaiurnments  made  during  1906,  and  is  well  defined  between  gage  heights  2.1  ft^'t  uiul  5.0 feet. 

Monthly  discharge  of  Hat  Creek  near  Rdgemont,  S.  Dak.,  for  1906. 


Month. 


Dischjirge  in  .scocmd-feet.  _ 

_   _      .  _  _      ;    Totrtl  in 

Maximum.    Minimum.        Mean,      j  '^f'"'"^''*'^- 


May 1.130  1  137. 

Jun«' 1.270  7  114 

July  1 1-7) 47  7  28.0 

The  period 

\ l_  ____! 

Note. — Valuea  are  rated  as  foUows:  May  and  June,  excellent:  July,  good. 


8,  \-A) 

6.7.S() 

3S<) 

1.5,  (iOO 
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SURFACE   WATER   SUPPLY   IN  1906. 


RAPID   CREEK    AT   RAPID,  S.  DAK. 

» 

The  gaging  station  was  established  June  10,  1903.  It  is  located  at 
a  highway  bridge  one-half  mile  downstream  from  the  Rapid  River 
Milling  Company's  mill,  and  one-fourth  mile  north  of  the  Chicago  and 
Northwestern  Railway  in  the  SE.  J  sec.  36,  T.  2  N.,  R.  7  E.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  151,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years.  The 
data  collected  at  the  station  are  valuable  for  water-power  purposes. 

Discharge  meastiremerUs  of  Rapid  Creek  at  Rapid,  S.  Dak.,  in  1906. 


Date. 

■  Hydrographer. 
Comstock  and  Stewart 

Width. 

Area  of 
section. 

Oaffe 
heignt. 

Dis- 
charge. 

March  31 

Feet. 
96 
35 
33 
37 
33 

Sq.ft. 

101 
91 
88 

116 
91 

Feet. 
1,69 
1.50 
L60 
Z26 
1.38 

Sec.-ft. 
109 

April  6 

BiayS 

May  26 

Septoml^er  1 . . 

.do 

76 

.    J.  E.  Stewart 

do 

do 

88 

.      241 

66 

Daily  gage  height,  in  feet,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  2906. 


Day. 


Apr.  I  May.      June.      July. 


1 

1.60 

2 

1.58 

3 

1.58 

4 

1.50 

6 

1.50 

6 

1.50 

7 

1.50 

s:::::;:::::::.: :?:.::::.:::;: 

1.35 

9 

1.38 

10 

1.45 

11 

1.40 

12 

1.32 

13 

1.45 

14 :... 

1.4') 

15 

1.40 

16 

1.35 

17 

1.42 

18 

1.45 

19 

1.50 

20 

1.55 

21 

1.45 

22 

1.18 

23 

1.28 

24 

1.50 

25 

1.22 

26 

1.35 

27 

1.28 

28 

1.30 

29 

1.32 

30 

1.38 

31 

1.50 
1.62 
1.70 
1.62 
1.65 

1.60 
1.60 
1.62 
1.66 
1.65 

1.55 
1.58 
1.65 
1.65 
1.60 


2.28 
2.30 
225 
2.25 
225 
225 


215 
2  12 
220 
2  15 
2  10 

210 
210 
200 
200 
1.90 

1.90 
1.90 
1.90 
1.90 
1.80 


I 


1.55 

1.80 

l.tX) 

1.80 

1.55 

1.80 

1.48 

1.75 

1.40 

1.  75 

1.52 

1.75 

1.48 

1.75 

1.38 

1.80 

1.62 

1.92 

2  45 

1.80 

1.80 
1.80 
1.80 
1.80 
1.60 


r 


1.55 
1.60 
1.60 
1.60  ! 


Oct. 


Nov 


60 
1.55 
1.55 

55 


1.55 
1.55 
1.55 
1.55 
1.55 


1.55 

1.55 

L45 

1.58 

1.58 

1.55 

1.58 

1.55 

1.45 

1.60 

1.55 

1.45 

1.60 

L55 

1.45 

1.60 

1.55 

L45 

1.60 

1.50 

1.45 

1.60 

1.50 

1.45 

1.60 

1.55 

1.55 

1.60 

1.55 

1.55 

1.55 
1.55 
L55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.60 
1.65 

L60 
1.55 
1.55 
1.55 
1.45 

1.45 
1.45 
1.45 
1.45 
L45 
1.45 


1.45 
1.45 
1.45 
L45 
1.45 

1.45 
1.45 


1.40 

1.3S 
1.45 


Note.— Ice  conditions  November  18-26. 
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Rating  table  for  Rapid  Creek  at  Rapid,  S.  Dak., /or  2906. 


Gaee 
height. 


Dis- 
chaige. 


Qafe 
height. 


DitH 
ch.irge. 


Oige 
height. 


Dis- 
charge. 


Gige 
height. 


Feet. 
1.20 
1.30 
1.40 
1.50 
1.60 


1 

Sec.-yi.  1 

Feet. 

8ec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

45 

1.70 

107 

2.20 

2.70 

54 

1.80 

125 

2.30 

25G 

2.80 

65 

1.90 

145 

2.40 

292 

77 

2.00 

167 

2.50 

332 

91 

1        2.10 

198 

2.(30 

3ao 

DiA- 
chaige. 


Sec.-ft. 
430 
480 


NoT£. — The  abox'c  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-1906  and  is  well  denned  l)etwoen  gage  heights  1.3  feet  and  2.5  feet. 

Monthly  discharge  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1906. 

[Drainage  area,  410  square  miles.] 


Discharge  in  second-foet. 


Month. 


Run-off. 


Total  in 
'  acre-feet. 


Sec.-ft.  per 
sq.  mile. 


April 
May 

June 

July 

August 

iy^ptember 

Octol>er 

Novemlier 


The  period 


4.030 

a  165 

7.750 

.307 

8.810 

.361 

4,570 

.181 

10.200 

.405 

5,180 

.212 

5,020 

.199 

4,200 

.172 

49,800 

Depth  in 
inches. 


a  18 
.35 
.40 
.21 
.47 
.24 
.23 
.19 


Note. — Discharge  estimated  November  18-26.    Values  for  April  to  June  are  probably  excellent.    The 
remainder  of  the  year  is  somewhat  doubtful  on  account  of  apparent  errors  in  the  gage  heights. 

GORBIN-MORSE   DITCH    AT   RAPID,    S.    DAK. 

This  gaging  station  was  established  May  8,  1906.  It  is  located 
at  a  highway  bridge  300  feet  north  of  the  Rapid  Creek  gaging  sta- 
tion and  100  yards  below  the  headworks  of  the  ditch. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  highway  bridge  or  by  wading  near  the  gage. 

The  gage,  which  was  read  once  each  day  by  John  Merritt,  is  a 
post  set  vertically  at  the  edge  of  the  ditch.  The  bench  mark  is  the 
same  as  that  on  Rapid  Creek. 

The  following  discharge  measurements  were  made  in  1906  by 
J.  E.  Stewart: 

May  8:  Width,  5  feet;  gage  hoight,  4.31  feet;  discharge,  0.66  second-feet. 
September  4:  Gage  height,  438  feet;  discharge,  1.0  second-feet. 

Daily  gage  height,  in  feet,  of  Corbin- Morse  ditch  at  Rapid,  S.  Dak.,  for  1906. 


Day. 


May. 


1 

2 :::::::::::. .:....:..::::::::::::::::i:::::::: 

,3 

i 

5 

6 

7-- 

8 

4.3 

9 

4.3 

JO 

4.4 

June. 

July. 

Aug. 
4.4 

Sept. 

5.4 

5.15 

4.4 

5.4 

5.15 

5.4 

4.4 

5.4 

5.15 

5.4 

4.4 

5.4 

5.15 

5.4 

4.4 

5.4 

5.3 

4-4 

4.4 

5.4 

6.3 

14 

14 

5.4 

5.15 

4.4 

14 

4.4 

5.3 

4.4 

14 

4.4 

5.3 

4.4 

14 

4.4 

i4 

4.4 

14 

Oct. 


Nov. 


14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 
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SURFACE    WATER   SUPPLY    IN   1906. 


Daily  gage  height,  in  feet,  of  Corbin- Morse  ditch  at  Rapid,  S.  Dak,,  Jar  1906 — (^ontinued. 


Dav 


u. 

12. 
13. 
14. 
15. 

Ifi. 

17. 
18. 
19. 
•20. 

21. 
22. 
23. 
24. 
25. 

21  >. 
27. 
28. 
29. 
30. 
31. 


May. 


44 
44 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 
44 
44 
44 


4 
4 
4 

5. 
5. 


June.  I  July,  i   Aug.      Sept. 


Oct.   Nov 


44 

5.5 
5.5 
5.7 
5.7 

5.6 
5.7 
5.7 
5.7 
5.15 


5. 
5. 
5. 
& 


5.3 

5.3 
5.3 
5.3 
5.3 
5.3 


I 


15 
15 
15 
15 


44 
44 

455 
455 
455 

455 

44 

44 

44 

44 

44 
44 
44 
44 
44 

4  4 
44 
44 
44 
4  4 
44 


44 
44 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 
44 
44 
44 

44 
44 
44 
44 
44 
44 


44 

1 
44 

44 

44 

44   .. 

44 

44   .. 

44 

44  ,.. 

44 

44    .. 

44 

44    .. 

44 

44    .. 

44 

44  ... 

44 

44  L. 

44 

44    .. 

44 

44  L. 

44 

44    .. 

44 

44  ... 

44 

44    .. 

.....<. 

44 

44    .. 

44 
44 
44 
44 
44 
44 


44 
44 

44 
44 
44 
4  4 


BELLE  FOURCHE  RIVER  AT  BELLE  FOURCHE,  S.  DAK. 

This  station  was  established  May  26,  1903,  and  was  discontinued 
June  23,  1906.  It  was  located  at  the  county  highway  bridge  on  the 
western  outskirts  of  Belle  Fourche,  S.  Dak.,  in  the  XW.  },  sec.  10, 
T.  8  N.,  R.  2  E.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  172,  page  156,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
vears. 

Discharge  mcaxit  re  merits  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak.,  in  1906. 


Date. 


llydrographer. 


.Vrea  of 


Dis- 


Wldth.     ^t"on       hei^.      char^. 


April  n. 


("■oiii.'tCH'k  an  1  Str-v/Mrt. 


Fret. 


^  pril  2(i r  K.  St<' wi rt. 


121 


75 


Sq.  ft. 
179 

77 


Feet.     ,    Sec.-ft. 
3.10  I  403 

2. 10  J30 


Daily  gage  height,  in  feel,  of  Belle  Fmirclie  River  at  Belle  Fourche,  JS.  Dak.,  for  1906. 


Day. 

Apr. 

May.   ! 

June. 

1 

2 

3 

4 

5 

4  72 

4  18 

3.  ()2 

3.  48 

1       3.  :J8 

405  ' 

3.48  ' 

3.28 

3.25 

3.20 

3.12 

2.92 

2.75 

2.  .55 

2.40 

2.40 

2.40 

3.00 

2.70 

2. :« 

2.20 

3.90 
3.82 
3.05 
2.80 
2  (»2 

») 

....    •    3.22 
3. 15 

2.40 
2.80 

8 

9 

10 

11 

2.  98 

2.  iri 

...J       2.<)0 

2. 90 

2.  ♦30 

3.  (>2 
3.28 
.3.  W 

12 

13 

2.  H.'i 
2  S2 

3.00 
2  80 

14 

15     .   . 

1       2.70 

2  75 

2.tl0 
2.45 
2.42 

Hi 

2. 75 

Day 


Apr.       May.      June. 


17 

2.65 

18 

2.52 

19 : :.:.: 

2.55 

20 

2.55 

21 

2.55 

22 

2.55 

23 

2.55 

24 

•  2.52 

25 

2.55 

2li 

2.55 

27 

2.22 

28 

2,15 

2<J 

2.12 

30 

2.08 

31 



2. 20  (v  85 

2.20  3.20 

2. 10  3. 02 

2. 10  2.  80 

2. 10  2.  51) 

2. 10  2. 20 

2. 10  2. 10 

3.25  ; 

432  

5.12  , 

480  

4  10  

4  45  

3.80  

3.20  
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Rating  table  for  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak. ,  for  1905-6. 


Dis-      I     Qage 
charge.    ,  height,      charge 


Dis- 
charge. 

Gage 
height. 

Sec.-ft.   1 

Feet. 

500 

4.00 

550 

4.10 

610 

4.20 

670 

4.30 

730 

4.40 

790 

4.50 

850 

4.ri0 

020 

4.70 

990 

4.80 

1,060 

4.90 

Dl9-      I     Gage 
cbai^.    '   height. 


Sec.-ft. 
1,130 
1,200 
1,270 
1,340 
1,410 
1,480 
1 ,  55.') 
l.t'vJO 
1,705 
1,7H0 


Feet. 
5.00 


5. 
5. 


20 
40 


Sec.-ft. 

1,S55 
2.005 
2. 1.'>.5 


5.60 

2,30.5 

5.S0 

2.455 

6.00 

2,610 

6.20 

2,770 

6.40 

2,930 

6.W 

3,ono 

'        6.80 

1 

3,250 

SoTR. — Tho  above  table  ia  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measure ments  made  during  1904-1906  and  is  not  well  defined  for  1906. 

Monthly  discharge  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak.,  for  1906. 

[Drainage  area,  3,250  square  miles.] 

'         Discharge  in  second-feet. 


Month. 


Maximum. 


April 

Mav 

June(l-23) 


1,640 
1,940 
3,290 


The  period. 


Minim  mn. 


170 
175 
175 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


473 
(XHi 
594 


28, 100 
37,300  I 
27, 100 

92,.'j00 


0.146 

.186 
.183 


0.16 
.21 
.16 


Note.— Valuea  are  rated  as  follows:  April  fair,  on  account  of  approximate  gage  heights;  May  and 
J 'One,  good. 

BELLE  FOUKCHE  RIVER  NEAR  BELLE  FOURCHE,  S.  DAK. 

This  statioii  was  established  Mav  10,  1906.  It  is  located  250  feet 
below  the  diversion  dam  at  the  headworks  of  the  Belle  Fourche  irriga- 
tion project  and  IJ  miles  from  Belle  Fourche. 

The  channel  is  straight  for  250  feet  above  and  300  feet  below  the 
station.  The  right  bank  is  medium  in  height,  sparsely  wooded  and 
subject  to  overflow  at  flood  stages;  the  left  bank  is  high  and  clean 
and  does  not  overflow.  The  bed  of  the  stream  is  shale,  sand,  and 
gravel,  and  is  fairly  permanent.  There  is  one  channel  at  all  stages, 
and  the  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car. 
The  initial  point  for  sounding  is  the  inside  edge  of  the  frame  that 
supports  the  cable  on  the  north  side  of  the  river. 

The  gage,  which  was  read  twice  each  day  by  II.  D.  Comstock,  is  an 
inclined  timber  spiked  to  posts  driven  firmly  into  the  north  bank  of 
the  stream.  The  bench  mark  is  a  spike  driven  in  a  cottonwood  tree 
on  the  left  bank  of  the  river,  150  feet  below  the  gage;  the  elevation, 
10.47  feet  above  the  zero  of  the  gage. 

1KB  208—07 ^9 
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Discharge  vieasurements  of  Belle  Fourche  River  near  Belle  Fourche^  S.  Dak.,  in  1906. 


Date. 

1 
Ilydrographer. 

Width. 

Area  of 
section. 

Gage 
height. 

Dis- 
charge. 

Mav  19 

J.  E.  Stewart 

Feet. 
117 
117 
120 
135 
135 

119 

118 

117 

a  61 

Sq.-ft. 
207 
370 
5a3 
870 
826 
728 

a-w 

326 

292 

169 

a  57 

Feet. 
2.08 
3.51 
4.62 
7.42 
7.05 
6.35 
5.65 
3.01 
2.72 
1.80 
1.13 
.40 
1.52 

Sec. -ft. 
398 

May24. 

May  25 

H.  D.  Comstock 

1,060 

Comstwk  and  Qroon 

1,870 

May  26. 

Comstook  and  Maeruder 

4,3r<0 

May  26u 

do 

4,230 

May  26. 

do 

3,300 

May  26. 

Juno  11 

do 

2,7K) 

J.  E.  Stewart 

SNi 

June  12 

do 

734 

June  27 

do 

314 

July  24o 

September  13 . . 
8epteml)er27.. 

11.  D.  Comstock 

117 

J.  E.  Stewart 

to 

IC.  D.  Comstock 

95 

137 

242 

a  Wading  section. 


6  Water  shut  oflf  by  diversion  dam  for  several  hours. 


Daily  gage  height,  infect,  of  Belle  Fourche  River  near  Belle  Fourche,  S.  Dak.,  for  1906. 


1. 

2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
IS. 

16. 
17. 
18. 
19. 
20. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


2.20 
3.05 
2.25 
2.10 
2.05 

2.10 
2.05 
2.08 
3.00 
5.30 

6.50 
4.55 
4.25 
4.30 
3.60 
3.20 


2.18 
5.00 
3.00 
2.60 
2.58 


2.25 
2.10 
1.98 
1.92 
1.92 


1.90 


80 
78 
68 


1.60 


1.38 
1.35 
1.30 
1.30 
1.30 

1.30 
1.15 
1.15 
1.15 
1.10 

1.08 
1.02 
1.00 
1.00 
1.00 
1.00 


1.30 
1.20 
1.12 
1.10 
1.20 

1.48 
1.85 
1.62 
1.65 
2.15 


Oct. 


Nov. 


00 
80 
68 
1.60 
1.50 
1.50 


1.60 
1.45 
1.40 
1.38 
1.32 

1.30 
1.20 
1.20 
1.20 
1.20 

1.20 
1.28 
1.40 
2.a3 
1.68 

1.70 
1.65 
1.60 
1.60 
1.70 

1.70 
1.65 
1.60 
1.58 
1.55 

1.50 
1.50 
1.50 
1.50 
1.50 


1.50 
1.45 
1.45 
1.45 
1.45 


1.45 
1.40 
1.40 
1.40 
1.45 

1.45 
1.45 
1.45 
1.40 
1.40 

1.45 
1.45 
1.50 
1.50 
1.60 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.60 
1.55 
1.55 


1.5.5 
1.55 
1.55 
1.55 
1.55 

1.60 
1.60 
1.60 
1.55 
1.55 

1.55 
l..V> 
1.60 

1.65 


1. 
1. 
1. 
1. 


60 
.50 
5fJ 
45 


Rating  tahUfor  Belle  Fourche  River  near  Belle  Fourche,  S.  Dak.,  for  1906. 


Gage 
height. 


Dis- 
charge. 


Gage 

Dis- 

height. 

charge. 

Fret. 

Sec.-ft. 

2.10 

449 

2.20 

492 

2.30 

536 

2.40 

581 

2.50 

628 

2.60 

676 

2.70 

725 

2,80 

775 

2.90 

828 

3.00 

878 

3.10 

932 

Gage 

height. 


Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


4. 
4. 
4. 


00 
20 
40 


Dis-  Gage 

charge.  ,    height. 


Sec.-ft. 
988 
1,046 
1,107 
1.170 
1,235 
1,300 
1.365 
1,430 
1,495 
l.a35 
1,780 


Feet. 
4.60 
4.80 
6.00 
5.20 
6.40 
6.60 
6.80 
6.00 
6.20 
6.40 


Dis- 
charge. 


Sec.-ft. 
1.930 
2;  080 
2,240 
2,400 
2,565 
2,735 
2,910 
3,090 
3,270 
3,466 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discharg« 
measurements  made  during  190()  and  ia  well  defined  between  gage  heights  1.1  feet  and  8  feet.  Daily 
discharge,  May  10  to  25,  was  reduced  40  second-ieet. 
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Monthly  discharge  of  Belle  Fourvhe  Hirer  near  Belle  Fourche.  S.  Dak.,  for  VM)6. 

[DraiDago  area,  4,270  squarp  milpii.] 


Diaehargf?  in  8<H'ornl-f»«ot. 


Month. 


May  (irKU) 

Jane 

July 

August 

i>eptembor. . 

October 

N'overaber. . 


Maximum. 


3,550 
2,240 
251 
775 
420 
258 
276 


Run-off. 


Minimum. 

Moan. 

38K 

9H0 

2.'>8 

711 

»4 

148 

72 

266 

134 

223 

192 

225 

192 

221 

The  period 


Total  In 

- 



r 

acT(*-fo<'t. 

Sw. 

-ft.  per 
mile. 

0.230 

Depth  in 

sq. 

int'hpfl. 

42. 81K) 

0. 19 

42.3(X) 

.167 

.19 

9,100 

.03.5 

.(M 

16,400 

.062 

.07 

13.300 

.052 

.06 

13.800 

.a53 

.06 

13.200 

.a">2 

.06 

lA 1,000 

.Vote.     Values  arc  excellent. 

RED  WATER    iflVER   AT    BELLE    FOrRCHE,  8.  DAK.       • 

The  gaging  station  was  established  July  20,  1903,  and  was  discon- 
tinued June  23,  1906.  It  is  located  at  the  county  highway  bridge  in 
the  eastern  limits  of  Belief ourche,  S.  Dak.,  in  the  NW.  J,  sec.  11, 
T.  8  N.,  R.  2  E.,  300  feet  above  the  junction  with  Bellefourcho 
River.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  172,  page  159,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurevienU  of  Redwater  River  at  Belle  Fourche,  S.  Dak.,  m  1906. 


Date. 


Marrh  26. 
March  26. 


Hydrographer. 


Wi<lth. 


Comstoclc  and  Stewart 
do 


April  11 do 

April  2S J.  E.  Stewart . 


Area  of 
section. 


(ia«e     .      Dia- 
hcight.   I  charge 


><•/. 

Sq.ft. 

FfH. 

Sec.-ft. 

a*; 

:m 

5.24 

1,190 

6-1 

368 

l.S(> 

1,020 

61 

211 

2.3X  1 

231 

6-1 

195 

2.30 

198 

Daily  gage  height,  in  feet,  of  Redwatn  River  at  Belle  Fourche,  S.  Dak.,  for  19(H). 


Day. 


Mar. 


I. 

*  . 

3. 
4. 

5. 

6. 

7 . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Apr.      May 


2.50 
2.50 
2.45 


2. 
2. 
2. 
2. 
2. 
2. 


40 
40 
40 
40 
40 
40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 


3.20 
2.88 
2.90 
2.90 
2.90 
2.90 
2.88 
2.85 
2.78 
2.68 
2.60 
2.55 
2.50 
2.45 
2.45 
2.85 


June. 


2.95 
2.90 
2.85 
2.85 
2.85 
2,85 
2.92 
2.90 
2.98 
2.88 
2.80 
2.75 
2.60 
2.50 
2.50 
2.50 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Mar. 


5.05 
4.:» 
3.90 
3.50 
3.10 
2.70 


.\pr. 


2.45 
2.45 

2.;« 

2.35 
2.35 
2.35 
2.35 
2.  32 
2.35 
2.35 
2.35 
2.35 
2.  :i5 
2.35 


Mav.     June. 


2.50 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
3.00 
3.86 
4.15 
3.65 
3.  25 
3.  15 
3.  12 
3.00 


2.85 
2.  (J5 
2.65 
2.50 
2.50 
2.45 
2.45 
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SUBFACE    WATER    SUPPLY   IN    1906. 


Rating  tahUfor  Redwaier  River  at  Belle  Fourche,  S.  Dak.,  for  1906. 

Gage 
height. 


Gage 
leignt. 


heigl 


Dis- 
charge. 


Feet. 
2.30 


2. 
2. 
2. 
2. 
2. 
2. 


40 
50 
60 
70 
80 
90 


3.00 


Sec. 'ft. 
202 
220 
240 
2()1 
283 
307 
333 
360 


Gage 
height. 


Dis- 
charge. 


Feet. 


10 
20 
30 
40 
50 

3.  m 

3.70 


Sec.-ft. 
388 
417 
446 
475 
5a5 
536 
568 


Dls- 


Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Sec.-ft. 
601 
()35 
670 
708 
746 
784 
822 


Ga^e 
height. 

Dis- 
chaige. 

Feet. 

Sec.-ft. 

4.50 

860 

4.  GO 

898 

4.70 

936 

4.80 

974 

4.90 

1,012 

5.00 

1,050 

5.10 

1,090 

Note. — The  above  table  is  applicable  only  for  opeji-channei  conditions, 
measurements  made  during  1906  and  is  not  well  defined. 


It  is  based  on  four  discharge 


Monthly  discharge  of  Redwater  River  at  Belle  Fourche,  S.  Dak.  y  for  1906. 

[Drainage  aroa,  1,020  square  miles.] 


Discharge  in  bocond-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

1,070 
240 

727 
355 

1 

Minimum.      Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

Maivh  (26-31) 

283  1           611 
206              219 
216              333 
230              281 

7.270 

i3.aio 

20,500 
12,800 

0.599 
.215 
.326 

.275 

0.13 

April 

May 

June'  (1  ^3)  [[.['..'.'.'.'."'.'.'...".". 

.24 
.38 
.24 

The  period 

, 

53,600 

1 

Note.— Values  are  good. 


REDWATER   CANAL   AT   MINNESELA,  S.  DAK. 

This  station  was  established  May  7,  1904.  It  is  located  on  the 
bridge  across  the  canal  in  the  town  of  Minnesela,  4  miles  from  Belle- 
fourche,  S.  Dak.,  in  sec.  24,  T.  8  N.,  R.  2  E.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  163,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Discharge  measurevients  of  Redwater  canal  at  M^inneselaj  S.  Dak.,  in  1906. 


Date. 


Ilydrographcr. 


Width. 


June  13 J.E.Stewart. 

August  27 ' do 


Area  of 
section. 


Gage 
height. 


Feet. 


16 
17 


Sq.ft. 


16 
23 


Feet. 
2.20 
2.55 


Dls- 
cliaigc. 


Sec.-ft. 
19.3 
20.6 


Daily  gage  height,  inject,  of  Redwater  canal  at  Minnesela,  S.  Dak,,  for  1906 

Day. 


1 
2 
3 
4 
5 

6 

^ 
t 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Day. 

May. 

• 

June.,  July.,  Aug.  Sept. 


1.55 

1. 62 

1.5 

1.52 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.3 
3.3 


3.7 
3.7 
3.4 
3.1 
3.1 
2.9 
Z6 


3.1 
3.1 
3.1 


Oct. 


May 


05 
0 
0 
0 


1.8 

3. 25 

1 

2.0 

2.15 

2.2 

2.2 

2.1 

3.45 

3.25 

3.2 

•      .      .      . 

3.2 

3.15 

2.4 

2.85 

2.5 

2.5 

1  2.7 

2.5 

2.5 

1  2.7 

2.5 

2.7 

I  2.7 

2.5 

2.9 

2.7 

2.6 

3.6 

2.7 

2.7 

3.6 

2.4 

2.4 

3.35 

2.1 

2.1 

3.2 

2.1 

2.1 

> 

17 

18 

19 

20 

t 

21 

•22 ' 

23 

;  24 

1  25 

26 

1  27 

2S 

:  2.7 

1  2.  5S 

29 

30 

;  31 

■  2.05 

2.15 

2.05 

June. 


1 

5 

5 

25 

05 

6 

85 

05 

3 

2.3 

2.3 

2.45 

2.6 

2.6 


July. 


3.2 

3.2 

3.1 

2.5 

1.9 

2.6 

2.6 

3.15 

3.4 

3.55 

3.35 

3.5 

4 

55 

8 


Aug. 


3.55 

3.4 

3.05 

3.0 

3.0 

3.0 

55 

1 

1 

1 

2.4 
2.75 
2.7 
3.05 
3.1 


Sept. 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2,1 

2.05 

2.0 

2.35 

2.4 

2.4 


Oct. 

2.1 

2.1 

2.1 

2-1 

2.1 

1.8 

1.8 

1.7 

1.7 

l.ft5 

1.6 


Note.— Water  turned  into  canal  May  27  and  finally  turned  off  October  27. 


CHEYENNE   RIVER   DRAINACJF    BASIN. 
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Daily  discharge,  in  second-feet,  of  Redwater  canal  at  Minnesela,  S.  Dak.,  for  1906, 


Day. 

May.  June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

May. 

June. 

July. 

Aug. 

Aept. 

( )<'t . 

• 

I 

2 

«0 

113 

52 

18 

17 

14 

74 

92 

6 

6 

•> 

3 

60 

113 

52 

'20 

18 

0 

74 

H2 

6 

ti 

A 

1 

60 

H9 

52 

'20 

19 

0 

67 

5«i 

6 

6 

4 

1 

60 

67 

49 

16 

20 

20 

30 

54 

1) 

(i 

5 ' 

0 

m 

07 

4() 

14 

21 

12 

6 

54 

6 

6 

H 

0 

60 

5:^ 

46 

12 

22 

2 

a> 

'54 

6 

1 

4 

0 

60 

35 

4() 

12 

23 

(> 

35 

28 

() 

1 

H 1 

0 

60 

25 

:t7 

20 

24 

12 

70 

10 

6 

9 

0 

81 

30 

29 

20 

•25 

'23 

89 

10 

6 

10 

0 

81 

30 

2?) 

20 

•26 

•20 

101 

10 

5 

U 

5 

78 

41 

29 

20 

27 

49 

20 

85 

21 

4 

12 

11 

93 

53 

29 

24 

28 

42 

'28 

97 

:k» 

14 

U 

16 

18 

78 
74  , 

105 
105 

29 
16 

29 
16 

29 

15 

35 

89 
101 

58 

16 
16 

14 

M 

'20 

l.'i 

18 

74  1 
70  1 

85 
68 

6 
6 

6 
6 

31 

15 

1'22 

61 

16 

14 

Note. — The  daily  di.«K*harge  whs  obtained  from  a  series  of  parallel  curves,  eueh  oovfring  a  short  p<'riod 
of  time. 

Monthly  discharge  of  Redwater  canal  at  Mijinesela,  S.  Dak.,  for  lUOO. 


Month. 


May  ("27-31)... 

June 

July 

.Vugust 

September 

October  (1-23) 


Discharge' 

in  soeond-foet 

■ 

Total  in 

Maximum. 

Minimum. 

Mean. 

28.2 

a<n' 

-fe<'t. 

49 

15  ' 

280 

35 

0 

10.5 

♦i25 

122 

6 

70.5 

4,:i:iO 

113 

10 

5<i.3  ■ 

3.4W 

52 

4 

2*2.1 

1,3'20 

29 

0 

13.2  1 

rm 

The  period . 


10,600 


Note. — Values  can  \ye  probably  considered  fair. 


SPEARFISH  CREEK  NEAR  8PEARFISH,  S.  DAK. 

This  station  was  established  March  30,  1904.  It  is  located  at  the 
Chicago,  Burlington  and  Quincy  Railroad  bridge  at  Bradley's  ranch, 
1  mile  above  Spearfish,  S.  Dak.,  in  the  SW.  i,  sec.  14,  T.  6  N.,  R.  2  E. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  161,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years.  The 
data  collected  at  this  station  are  valuable  for  water-power  purposes. 


Discharge  measiirements  of  Spearfish  Creek  near  Spearfish,  S.  Dak.,  in  19(Hi. 


Date. 


Ilydrographer. 


March  27 H.  D.  Comstock. 

May  2 ,  J.  E.  Stewart... 

Junes I do 

S«»ntember  7 do 


idth. 

Area  of 

CJjigp 

Dis- 

acetion. 

height. 

charge. 

^Vff. 

Sq.  ft. 

Feet. 

Sec.-ft. 

27 

21 

1.02 

87 

;« 

:u) 

1.15 

119 

'2() 

:« 

1.27 

13(1 

•27 

24 

1.00 

<i5 

Note. — These  measurements  were  made  at  different  sections. 
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StJKFACE   WATER   SUPPLY   IN   1906. 


Daily  gage  height,  in  feet,  of  Spear  fish  Creek  near  Spearfish,  S.  Dak.,  for  1906. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 -  -- - 

11 

0. 95 

12 

95 

13 

95 

14 

95 

15 

1.05 

IG 

l.a') 

17 

95 

18 

95 

19 

.95 

20 

95 

21 

1.0 

22 

1.0 

23 

./. 1.0 

24 

1.05 

25 

1.05 

26 

1.1 

27 

1.1 

28 

1.1 

29 

1.1 

30 

1.1 

31 

1.1 

Mar.       Apr. 


1.1 

1.1 

l.Oj 

1.05 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

1.05 

1.1 


May. 


1.15 

1.15 

1.3 

1.5 

1.3 

1.3 
1.3 


1.15 


15 
15 
15 
15 


1. 15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1. 15 
1.3 
1.5 

1.7 

1.6 

1.5 

1.45 

1.4 

1.35 


June.      July.      Aug. 


1.3 

1.3 

1.25 

1.25 

1.25 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 

1.15 

1.1 

1.1 

1.1 


I 


1.1 
1.1 
1.1 
1.1 
l.I 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.35 

1.15 

1.1 

1.05 

1.05 
1.05 
1.05 
1.05 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 


Sept. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.15 

1.1 

1.05 

i.a5 

1.05 

l.Oi 
1.05 
1.05 
1.05 
1.0 

1.0 
1.0 
1.0 
l.O 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


I 


Oct. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.2 

1.05 

i.a5 

l.O) 
1.05 
1.05 

i.a5 

1.05 
1.05 
1.05 

i.a5 

1.0 


I 


Note.-  -Slight  iw  conditions  during  March. 

Rating  table  for  Spearfi^^h  Creek  near  Spearfish,  S.  Dak.,  for  1905-6. 


Nov. 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
l.Q 

1.0 

1.0 
1.0 


1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


Gage  Di.s- 

helgnl.      charge. 


F(ft. 
0.90 
1.00 
1.10 


Sec.-fl. 
61 
NO 
100 


(Jago 
height. 

Fret. 
1.20 
1.30 


Dis- 
charge. 

Sfc.-fl. 
121 
142 


Gage  Dis- 

heignt.  i   charge. 


Feet. 
1.40 
1.50 


Sec. -ft. 
164 
187 


Gage 
eight. 


heig 


Dis- 
charge. 


Fret.     I    Sec.-ft.   \ 
1.60    I  211 

1.70    I  237 


Note. — The  above  table  Is  applicable  only  for. open-channel  conditions.    It  is  based  on  disoliargf? 
measurements  made  during  HX)4-1906,  and  is  not  well  defined. 

Monthly  discharge  of  Spear  fish  Creek  near  Spearfish,  S.  Dak.,  for  1906. 

[Drainage  area,  230  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximimi.'  Minimiun. 


Maifh  (lUSl; 

vVpril 

May 

June 

July 

August 

September 

OclolxT 

NovemlHT 


100 
100 
2.S7 
142 
100 

ir>3 

110 

121 

80 


70 
80 
110 
100 
80 
80 
80 
80 
80 


Mean. 


Run-off. 


81.9 
83.0 

136 

119 
92.3 
85.6 
84.0 
84  5 
80.0 


Total  in -, 

acre-feet.     Sec.-ft.  per .  Depth  in 
sq.  mile.    I    inches. 


3,410 

4,940  I 

8,3(i0 

7,080 

5,680 

5,260 

5,000 

5,200 

4,760 


0.356 
.361 
.591 
.517 
.401 
.372 
.365 
.367 
.348 


0.28 
.40 

.m 

.58 
.441 
.4L\ 
.41 
.42 
.39 


The  period , 


49,700 


Note.  -Values  can  probably  be  considered  as  good. 


SURFACE    WATER   BUPPLY    IN    1906. 
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WHITE  RIVER  I>RAINAGE  BASIX. 

WHITE    RIVER    AT    INTERIOR,  8.  DAK. 

This  station  was  established  June  24,  1904.  It  is  located  at  the 
ford,  about  one-fourth  mile  northeast  of  Interior,  S.  Dak.,  in  T.  3  S., 
R.  18  E.  The  gage  is  in  three  sections.  The  upper  section  is  an 
inclined  timber  spiked  to  a  stump  standing  on  the  left  bank  and  to  a 
post  driven  in  the  bank  of  the  stream  about  200  feet  above  the  old 
gage;  the  middle  section  is  a  post  driven  in  the  bed  of  the  stream 
near  the  upper  section;  the  lower  section  is  a  post  driven  in  the  mid- 
dle of  the  channel  about  200  feet  from  the  other  two  sections. 

The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  172,  page  166,  where  are  given  also 
references  to  publications  that  contain  data  for  previous  years. 

JHscharge  vieasurevients  of  WhiU  River  at  Interior ^  S.  Dak.,  in  2906. 


Date. 


Ilydrographer. 


April  4. ;  J.  E.  Stewart. 

May24. do 

August  30 do 


Width. 


Feet. 
157 
112 
14K 


Area  of 

Section. 


Sq.  ft. 

104 

224 


height,      charge. 


Feet. 
2.70 
2.58 
3.29 


Sec.-fl. 
335 
192 
483 


Daily  gage  height,  infect,  of  White  River  at  Interior,  S.  Dak.,  for  1906. 


Day. 


Mar.       Apr. 


May.      Juni'.      July.    I    .\ug.       Sept.       Oct.       Nov. 


1   

9 

3 

4  

5 

6         ' 

<    .... 

8  

y       

10 

11 

2.5 

12 

2.5 

1.1  

2.5 

14 

2.5 

lo         .     

2.5 

ir, 

2.5 

17 

2.5 

IS 

2.5 

19 

2.5 

20 

2.5 

21 

2.5 

•» 

2.5 

23 

2.5 

24 

5.5 

25 

8.2 

2f) 

7.0 

27 

6.4 

28 < 

6.0 

2S» 

4.3 

:jo -•- 

4.0 

31 

3.8 

3.5 
3.5 
3.3 
2.7 
2.6 

2.5 

2.4 
2.3 
2.1 
2.1 

2.1 
2.9 
2.8 
2.5 
2.4 

2.3 
2.4 
2.5 
2.4 
2.4 

2.4 
2.5 

2.5 
2.8 
3.7 


3. 
2. 
2. 
2. 


3.9 


0  05 

6.6 

5.3 

4.2 

4.6 

3.0 
2.6 
2  2 
2.2 
2  0 


1. 
1. 
1. 
4. 
3. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.3 
3.3 
2.5 

2.8 


3.5 

3.8 
3.0 
3.0 
2.8 

2.8 
2.9 
3.1 
2.8 
2.6 

2.4 
2.4 
2.3 
2.3 
2.2 

2.6 
4.0 
3.7 
3.6 
3.3 


3. 
2. 
2. 
2. 
2. 


2.1  I 
2.1  ' 
2.0  ' 
2.0 
2.0  ■ 

2.8  ' 
2.2 
2.1 
2.0 
2.0  I 
I 
1.8  ! 
1.7  1 
1.6 
4.2 
3.6 

2.9 
2.2 
2.2 
2.1 
2.1 

2.0 
2.0 
2.0 
1.8 
1.7 


3.6 

4.1 

1.7 

2.8 

3.2 

4  8 

3.2 

2.5 

3.1 

5.1 

2.3 

2.9 

4.0 

2.3 

2.7 

3. 6  . 

1.9 

2.8 
2.4 
2.0 
2.3 
2.2 

2.1 
2.1 
2.2 
2.2 
2.2 

2.1 

2.1 
2.0 
2.0 
2.0 

1.8 
1.7 
1.7 
3.0 
7.4 

7.1 
5.5 

4.7 
3.2 
3.0 

4.2 
3.8 
3.S 
3.  :< 
2.7 
2.7 


2.5 
2.4 
2.4 
2.2 
2.1 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
4. 

3. 


0 

0 

0 

2 
o 

am 

1 
1 
1 
2 


3.0 

3.2 
3.0 
3.0 

4.2 

4.8 

4.2 
3.0 

2.8 
2.8 
3.5 

5.2 
4  0 
3.4 
3.  2 
2.3 


2.3 
2.2 
2.3 
2.4 
2.4 

2.4 
2.4 
2.3 
2.3 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 


2. 
2. 
2. 
5. 
4. 


4.0 
3.6 
3.0 
3.  0 
2.9 


2. 
•> 

2. 
o 

mm* 

O 

o 


2.5 
2.4 
2.2 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.2 
2.3 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.1 
2.1 


Note.— Ice  condition  liarch  15-24. 
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NIOBRARA  RIVER  DRAIXAGE  BASLN. 

DESCRIPTION    OF    BASIN. 

Niobrara  River  rises  in  the  mountains  of  eastern  Wyoming,  flows 
eastward  through  the  northern  portion  of  Nebraska,  and  empties  into 
the  Missouri  in  Knox  County  at  the  city  of  Niobrara.  Its  drainage 
basin  is  narrow  in  the  upper  portion,  but  broadens  considerably  near 
the  mouth;  it  comprises  about  9,012  square  miles. 

Precipitation  within  the  basin  varies  from  15  to  18  inches  in  the 
upper  portion,  from  18  to  21  inches  in  the  middle  portion,  and  from 
21  to  24  inches  in  the  lower  portion.  Evaporation  is  6,  5,  and  4i  feet 
in  the  upper,  middle,  and  lower  portions,  respectively.  Sixty-nine 
per  cent  of  the  precipitation  falls  during  April,  May,  June,  July,  and 
August,  and  about  one-half  of  the  remainder  is  snowfall. 

The  river  is  not  subject  to  periodic  rises  of  eny  extent,  owing  to 
the  fact  that  the  sand  hills  which  form  so  large  a  portion  of  its 
drainage  area  act  as  storage  reservoirs  for  the  rain  and  snow,  which 
are  afterwards  fed  to  the  stream  in  the  form  of  spring  water,  thus 
equalizing  the  flow  and  making  the  constancy  of  the  discharge  almost 
phenomenal. 

The  principal  tributaries  are  Verdigris,  Keya  Paha,  and  Snake 
rivers,  and  Minnechaduza  Creek.  The  drainage  area  of  the  Snake 
is  similar  in  nearly  all  respects  to  that  of  the  western  part  of  the 
Niobrara. 

The  water  resources  of  the  Niobrara  are  at  present  almost  wholly 
undeveloped,  irrigation  being  limited  to  the  low,  narrow  flood  plains 
in  the  bottoms  of  the  canyons.  On  Minnechaduza  Creek,  at  Valen- 
tine, an  artificial  lake  has  been  formed  by  a  dam,  and  a  power  plant 
has  been  installed  for  lighting  and  for  furnishing  the  city  \'vdth  water. 
On  the  lower  portion  of  the  Niobrara  a  number  of  mills  are  in  opera- 
tion, receiving  their  power  from  small  tributaries.  On  Snake  River 
possibilities  for  power  development  are  phenomenal,  but  long  trans- 
mission lines  would  be  required  to  make  it  of  practical  value. 

NIOBRARA    RIVER    NEAR    VALENTINE,  NEBR. 

This  station  was  established  July  22,  1897,  and  was  known  as  the 
Fort  Niobrara  station.  June  26,  1901,  it  was  moved  about  3  miles 
farther  upstream  to  the  Borman  Bridge,  in  sec.  4,  T.  34,  R.  28,  about 
3  miles  southeast  of  the  town  of  Valentine.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  168,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  A^ears.  The  length  of  tlie  gage  wire  is  now 
11.80  feet. 
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Discharge  Tneasuremenis  of  Niobrara  River  near  Valnitinr,  AVfer..  in  19(H't. 


Date. 


Hydrographer. 


March  14  <■ 

April  18. . . 


Apni  ] 
May  1. 

MaV  11 

June  30 

September  21. 
December  17. 


Geo.  W.  Bates. 

do 

do 

do 

F.  S.  Dobson... 
.\dna  Dobaon., 
Goo.  W.  Bates, 


Width. 

Area  of 

(iiiffe 

T)i.s- 

sertion. 

height. 

chrtPge. 

Feet. 

Sq.ft. 

Feet. 

Sec. -ft. 

no 

UV) 

1.  55 

483 

120 

228 

2.10 

1,120 

120 

207 

1.75 

998 

120 

192 

1. 65 

819 

120 

167 

1. 35 

()27 

115 

195 

1.45 

813 

178 

1.70 

776 

o  Slush  ivo  running. 
Daily  gage  height,  in  feet,  of  Xiobrara  Rim  near  Valentine,  Xrhr.,fnr  liHXL 


Day 


Jan.      Feb.     Mar.  '  Apr.    i  May.    Jime.    July.     .\ug.     S«»pt.     Oct. 


1. 
2 

3! 

4. 

5. 


1.75 
1.70 
1.76 
1.80 
1.82 


1.97 
1.92 
1.95 
1.90 
1.62 


1.90 


2.55 
2.80 


S. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
1?S. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2ii. 
'27. 

2S. 
29. 
». 
31. 


1.85 
1.78 
1.55 
1.60 
1.68 

1.63 
1.82 
1.93 
1. 85 
1.87 

1.80 
1.85 
1.85 
1.90 
1.85 


50 
75 
83 

78 
85 

87 
95 
75 
70 
75 


2. 
2. 
2. 
2. 

2. 


55 
20 
50 
25 
05 


I 


1. 
1. 
2. 
2. 
2. 


65 
70 
45 
20 
20 


1.95 
2.08 
2.03 
2.15 
2.00 

1.95 
1.90 
2.00 
1.90 
1.85 


1.75 
1..32 
l.:{5 
l.(i5 
1.60 

1.85 
1.90 
1.95 
1.95 
1.95 

2.12 
2.07 
2.00 
2.10 
2.00 


2.60 
2.35 
2.15 
2.12 
2.07 

1.9(} 
1.95 
2.10 
2.12 
2.07 

1.98 
2.06 
2.30 
2.32 
2.07 

2.12 


2. 
2. 
2. 
2. 


05 
06 
02 
05 


2.15 
2.18 
2.10 
2.10 
2.05 
1.95 


1.95  2.08 

1.85  2.15 

1.92  2.20 

2. 25 

2. 25 

2. 18 


1.90 
1.95 
1.95 
1.90 
1.85 

1.85 
1.80 
1.80 
1.75 
1.75 


1.90 
2.00 
1.90 
1.90 
1.85 

1.90 
1.75 
l.(w 
l.tio  • 
1.60 

1.65  1 
1.55 
1.60  I 
1.55 
1.56 

1.50 
1.55 
1.45  . 
1.40 
1.40 

1.45 
1.45 
l.(i0 
1.50 
1.55 

1.95 
1.60 
1.50  ' 
1.60 
1.5.5 
1.50    . 


1.45 
1.50 
1.50 
l.fiO 
1.55 

1.55 
1.45 
1.40 
L.'iO 
1..30 

1.45 
1.40  , 
1.35  ■ 
1.35 
1.40 

1.35  I 

1.40 

1.35 

1.40 

1.30 

1.30 

1.35 

i.:5 

1.40 
1.40 

1.45  ! 

1.45 

1.40 

1.10 

1.35 


1.35 
1.35 
1.35 
1.:J5 
1.40 

i.:i5 

1.40 
l.-.'Xi 

1.2:) 

1.31) 

1.55 
1.40 
1.35 
1.40 
1.40 

1.35 
1.35 
1..35 
1.  .30 
1.30 

1..^ 
l.oO 
l..'«) 
1.2.-) 
1.  25 

1.25 
l.,30 
1.25 
1.  2') 
1.25 
1.25 


1.25 
1.25 

1.25 

i.m 

1.45 

1.50 
l.M) 
1.50 
1.45 
1.55 

1.50 
1.40 
1.45  t 
1.40 

\.:\5 


1.30 

i.:» 

I.. JO 
1.25 
1.25 


i.r-o 

l.oO 
1.50 
L.V) 

1..T0 

1.40 
1.  .Ho 

1. :«) 

1..H0 

i.:« 


1. :« 

l.wO 

i.:io 

1. 25 
1.25 

1.25 

i.:«) 

1.  30 
l.M 
1.25 

1.  .W 
1..35 
1.  .35 

l.:«) 

1.40 

i.:w 

1.  .'-0 

i.;» 

1.40 
1.40 

1. 45 
1.40 
l..'«) 
\.m 
1.40 

1.  .35 

i.:«) 
\.:v) 
I.:*) 


1.25 
1.40 

l..'« 

1..30 

i.:«3 

1.25 
l..i5 
1.35 
\.'M\ 

i.:«) 

1. 25 

i.:*,o 

1.35 

1. ;« 

1.40 

1..35 
1.45 
1.40 
1.10 
1.70 

1.00 
1.55 
1.50 
1.75 
1.50 

1.65 
1.70 
1.75 
1.H5 
l.M) 
1.70 


Nov. 


1.70 
1.70 
1.75 
1.75 
1.65 

1.68 
l.tiO 
1.(0 
L.W 
1.55 

1.50 
1.50 
1.55 
l..'J5 
l.()0 

1.60 
1.45 
1.50 
1.40 

i.;io 

1.45 
1.50 
l..'J5 
1.70 
l.<t5 

1.60 
L.'Vo 
l.CiO 
1.70 
1.65 


Note. — Then*  was  considerable  sluah  Ice  running  during  January.  Februar>'.  and  March.    The  gage 
heights  for  April  25  to  29  wepp  interpoIat<>d. 

Daily  discharge^  in  second-feet,  of  Niobrara  River  rwar  Valentinr,  Nvhr.,fnr  1906. 


Day. 

Jan. 

930 
875 
940 

985 
997 

1,040 
950 
705 
750 
828 

778 

970 

1,100 

1,000 

1,030 

Feb. 

1,060 

1.000 

1,040 

985 

685 

505 
805 
890 
725 
890 

895 
985 
770 
725 
765 

Mar. 

8.35 
1.080 
1,,TK) 
1.590 
r,950 

1.590 
1,120 
1.520 
1.180 
940 

630 
390 
400 
562 
610 

Apr. 

1,710 
1.350 
1.120 
l.OHO 
l,a30 

905 

900 
1.070 
1.100 
1,050 

945 
1.060 
1.350 
1,;J70 
1,070 

May. 

1.180 
1,300 
1.170 
1,160 
1.100 

1.140 
957 

840 

780 

820 
725 
775 
730 
735 

June. 

672 
720 
720 
815 
770 

770 
6S2 
(>i5 
575 
577 

690 
(HS 
6ti2 
616 
655 

July.  ; 

(m  ' 

(•s32 

(W2 

li.T2 

675 

(>;« 

675 
(KX) 
673 

(i07 

1 

820 
6h5 
Mo 
tiHo 
6K5 

Aug. 

Sept. 

700  ' 

(')(;0 

CiCiO 

625 

625 

62.') 
6<i,-) 
("»('«,-) 
(■.«i.-) 
(i2,-) 

910 
710 
710 
ti70 

Oct. 

573 
()K5 
i'Ao 

ins 

(i08 

573  ' 
(^15  ; 

(vl.) 

1)08 
tiOh 

573 
608 
lA'i 
(V45 
685  . 

Nov. 

1.... 

2 

595 
,t05 
5f»5 
907 
7tiO 

SIO 
915 
SIO 
760 
Sli") 

81.') 
720 
7<v) 
72.-) 

(iSo 

985 
9S5 

3 

4 

5.... 

6 

7 . 

1 .  (MO 

1.040 

.     9.30 

980 
870 

^ 

S70 

9 

S20 

10... 

11... 
12... 

820 

770 
770 

13 

SJO 

14 

820 

15 

870 
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Daily  discharge,  in  second-feet,  Niobrara  River  near  Valentine,  Nehr.,for  1906 — Cont'd. 


Day. 

Jan. 

930 
990 
990 

Feb. 

9(>5 
1,120 
l,tti0 

Mar. 

680 
720 
790 

Apr. 

May. 

eoo 
735 

655 

June. 

620 
620 

i 
July. ! 

645 
652 
(yi2  ■ 

Aug. 

642 
642 

(V47 

Sept. 

715  1 

675 

675 

Oct. 

045 
730 
ti85 

Nov. 

10 

1.130 
1.060 
1.070 

870 

17 

7:ja 

18.... 

770 

19. . . . 

1.050 

1,180 

790 

1.020 

620 

»y)7 

615  1 

610 

765, 

685 

685 

20.... 

978 

995 

800 

LOGO  1 

620 

585 

615 

610 

765' 

985 

t507 

21.... 

7()8 

940 

985 

925 

660 

.•iW) 

620 

647 

810 

870 

730 

22:... 

815 

885 

945 

1,000 

(iOO 

r)20  1 

620 

(i50 

(»S5 

820 

770 

23. . . . 

1.750 

970 

8(i0 

1.020 

795 

620 

620  i 

830 

607 

770 

820 

24.... 

1,400 

860 

f«5 

990 

705 

662 

585 

880 

(507 

1,040 

985 

25. . . . 

1.400 

810 

875 

950 

750 

r.62 

590 

1 

830 

685 

770 

930 

26.... 

1.330 

915 

990 

980 

1.200 

705 

560 

740 

645 

930 

870 

27.... 

1,370 

7K5 

i.aio 

940 

805 

705 

625 

«i55 

(»7 

985 

820 

28.... 

1.240 

Kr>5 

1.140 

960 

710 

666 

590 

695 

007 

1.040 

870 

29.... 

1.240 

1.200 

930 

810 

666 

595 

655 

(»7 

1.160 

9S5 

30.... 

l.lso 

1.220 

9(» 

7<J0 

630 

.W5 

rtiO 

607 

1,100 

9,% 

31.... 

l.OtX) 



i,i:«) 

715 

a)5 

(i60 



9S5 

_ 

_ 



Note.— The  daily  discharge'  was  obtained  by  the  indin'Ct  method  for  shiftiqg  channel  conditions. 

Monthly  discharge  of  Niobrara  River  near  Valentine ^  Nebr.,for  1906. 

[Dminage  area,  6,070  square  miles.] 


Month. 


I)is<'hHrgo  in  second-feet. 

I 
Maximum.   Minimum.  '    Mean. 


Run-oft. 

-     Total  in    I     -        -      

acre-feet.     Sec.-ft.  per   Depth  in 
sq.  mile.    '   inches. 


January... 
Febniary.. 

March 

.\pril 

May 

June 

July 

August 

Septoml)er. 
Octol)or. . . 
November. 


1. 
1, 
1, 
1. 
1. 


1. 
1. 


750 
180 
950 
710 

:«o 

SI  5 
820 
915 
910 
160 
040 


The  period. 


705 

l.MO 

64.000 

0.171 

0.20 

595 

W«8 

49.900 

.148 

.15 

390 

(Mil 

61,100 

.164 

.19 

900 

1,070  1 

63.700 

.176 

.20 

620 

S43 

51.800 

.139  1 

.16 

675 

662 

39.400 

.109 

.12 

573 

(>:« 

38.900 

.104 

.12 

595 

722 

44.400 

.119 

.14 

007 

678 

40.300 

.112 

.12 

573 

760 

46.700 

.125 

.14 

607 

859 

51,100 

.142 

.16 

551,000 


Note.  -Owing  to  fnHiucnt  radical  changes  in  the  conditions  of  flow  at  this  station,  the  above  values 
can  not  safely  lx»  considennl  as  IhM  t<»r  than  approximate.  S(mie  of  the  monthly  means  may.  however, 
be  considerably  better  and  for  some  months,  particularly  for  January  to  April,  are  liable  to  bo  worse. 

PL.ATTK   RIVKll   DRAINAGE   BASIN. 

GENERAL    FEATURES. 

Considered  only  with  regard  to  extent  of  the  area  ch'ained,  the 
Platte  is  the  most  important  tributar}^  of  the  Missouri.  It  is  formed 
by  two  forks,  North  Platte  and  South  Platte,  which  rise,  respec- 
tively, in  northern  and  in  central  Colorado  and  unite  a  little  south- 
west  of  the  center  of  Nebraska.  Its  entire  drainage  basin  comprises 
about  90,000  s(juare  miles,  of  which,  in  round  mmibers,  36,000 
scjuare  miles  belong  to  the  North  Platte  and  24,000  to  the  South 
Platte.  The  lower  course  of  the  river  is  fairlv  well  settled,  but  farther 
west  the  population  is  more  scattered. 

For  convenience  the  description  of  the  basin  is  divided,  and  the 
North  Platte,  South  Platte,  and  Platte  River  proper  are  considered 
separately. 
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NORTH    PLATTE   RIVER   DRAINAGE   BASIN. 
DESCRIPTION   OF    BASIN. 

The  source  of  the  North  Platte  is  in  North  Park,  Colorado,  or 
rather  in  the  mountains  which,  rising  to  elevations  from  4,()()()  to 
5,000  feet  above  its  general  level,  hem  it  in  on  all  sides.  From  the 
steep  slopes  of  these  mountains  numerous  small*  streams  descend, 
unite  below  into  large  creeks,  and  flow  outward  to  the  center  of  the 
basin.  The  two  w^hich  may  be  said  to  form  the  real  head  of  the 
North  Platte  are  Grizzly  and  Little  Grizzly  creeks,  but  within  the 
park  the  river  is  joined  by  four  large  tributaries.  Roaring  Fork  and 
North  Fork  from  the  west  and  Michigan  and  Canadian  creeks  from 
the  east.  Leaving,  the  park,  the  river  makes  a  bold  curve  northward 
into  Wyoming,  but  near  Caspar,  on  the  north  side  of  the  Caspar 
Range,  it  turns  abruptly  to  the  east  and  southeast,  maintaining  the 
latter  course  to  its  point  of  junction  with  the  South  Platte  in  central 
Nebraska. 

In  its  northward  course  through  Wyoming  the  stream  receives 
many  tributaries,  the  Snowy  Range  on  the  east  contributing  its 
drainage  through  Douglas,  French,  and  Brush  creeks,  while  the  north- 
east slope  of  the  Sierra  Madre  is  drained  by  Beaver,  Big  Cow,  and 
Spring  creeks  and  Grand  Encampment  River.  Medicine  Bow  and 
Sweetwater  rivers  are  added  to  the  North  Platte  between  Saratoga 
and  Caspar,  beyond  which  the  only  important  tributary  is  the  Lar- 
amie, which  enters  at  old  Fort  Laramie. 

The  stream  is  subject  to  periodic  floods,  which  reach  their  maxi- 
mum at  the  mouth  some  time  during  the  latter  part  of  June  and  are 
caused  by  the  melting  snow  on  the  high  ranges  in  which  the  head- 
water streams  rise.  The  river  runs  lowest  in  winter,  when  it  freezes 
tliickly.  High  water  prevails  from  the  middle  of  April  to  the  middle 
of  July,  w^hen  the  river  runs  bank  full. 

In  the  mountain  districts  the  precipitation,  which  is  mostly  in  the 
form  of  snow  during  the  winter  and  spring  months,  varies  from  7  to 
15  inches,  the  average  being  about  11  inches.  Throughout  the  lower 
portion  of  the  basin  the  precipitation  is  from  15  to  18  inches  and  the 
evaporation  from  water  surface  is  from  5  to  6  feet. 

NORTH  PLATTE  RIVER  AT  SARATOGA,  W^YO. 

This  station  was  established  June  9,  1903.  It  is  located  at  a  point 
about  100  yards  below  the  two-span  iron-tniss  bridge  which  connects 
East  and  West  Saratoga,  in  T.  17  N.,  R.  84  W.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  194,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Daily  gage  height,  in  feet,  of  North  Platte  River  at  Pathfijider,  Wyo.,for  1906. 
Day.  Jan.  ,  Feb.  ;  Mar.     Apr.     May 


6 

7 

1.40 

8 

1.45 

9 

1.58 

10 

1.60 

11 

1.58 

12 

1.58 

13 

1.55 

14 

1.58 

15 

1.60 

16 

1.60 

17 

1.55 

18 

1.55 

19 

1.52 

20 

1.52 

21 

1.52 

22 

1.55 

23 

1.(52 

24 

1.68 

25 

1.68 

26 

1.68 

27 

1.62 

28 

1.62 

29 

1.65 

30 

1.65 

31 

1.62 

1.70 
1.60 
1.62 
1.68 
1.68 

1.65 
1.68 
1.75 
1.75 
1.70 

1.72 
1.75 
1.80 
1.82 
1.80 

1.82 
1.85 
1.88 
1.90 
1.90 

1.92* 

1.95  I 
1.95  I 
1.98 
2.12  , 

2.10 
2.15 
2.10 


2.05 
2.12 
2.08 
2.10 
2.05 


4.88 
5.08 
5.05 
4.20 
3.92 


2.05 

3.58 

2.08 

3.95 

2.15 

3.95 

2.15 

4.20 

2.05 

4.38 

2.00 

4.55 

1.88 

5.52 

1.92 

5.52 

2.02 

5.38 

2.10 

4.52 

2.18 

4.02 

2.20 

a90 

2.20 

4.12 

2.25 

4.58 

2.25 

4.88 

2.28 

4.58 

2.20 

4.33 

2.25 

4.57 

2.32 

5.10 

3.22 

5.53 

4.95 

5.85 

4.80 

5.65 

4.65 

5.23 

4.50 

4.65 

3.82 

4.40 

3.72 

4.45 
4.50 
4.32 
4.15 
4.20 

4.78 
5.25 
5.20 
5.00 
5.15 

5.55' 

6.05 

6.35 

6.48 

6.30 


June.  ,  July.     Aug.  I  Sept.     Oct.      Nov.  1  Dec. 


8.48 
7.60 
7.00 
a  75 

6.78 

7.10 
7.75 
7.80 
7.42 
6.90 

6.70 
6.95 
7.42 
8.08 
8.55 


6.20 

8.70 

6.32 

8.70 

6.55 

8.56 

6.52 

8.00 

6.00 

7.42 

(190 

6.82 

7.02 

6.40 

7.35 

6.22 

7.62 

6.22 

7.75 

6u02 

8.32 

5.90 

8.35 

5.67 

8.32 

5.22 

8.50 

5.02 

9.18 

4.85 

a  85 

4.80 

4.78 
4.72 
4.65 
4.52 

4.40 
4.22 
4.40 

4.87 
4.90 

4.63 

4.78 
4.85 
4.65 
4.60 


4. 
4. 
4. 
4. 

a 


60 
58 
32 
02 
75 


3. 

a 


58 
40 
3.23 
a  13 
a  03 


90 
85 
78 
65 
2.52 
2.42 


2. 
2. 
2. 
2. 


2.38 
2.32 
2.30 
2.35 
2.45 

2.42 
2.30 
2.20 
2.20 
2.12 

2.05 
2.00 
1.90 
1.95 
1.88 

1.82 
1.82 
1.90 


2.25 
2.40 
1.75 
1.62 
1.80 


1.78 
1.70 
1.62 
1.58 
1.50 

1.52 
2.08 
1.68 
1.60 
1.98 

1.92 
2.10 
2.40 


1.92 

2.58 

1.92 

2.48 

2.05 

2.40 

1.95 

2.40 

1.92 

2.35 

1.85 

2.28 

1.88 

2.15 

1.82 

2.08 

1.75 

1.98 

1.70 

1.95 

l.tiS 

1.98 

1.58 

2.00 

1.90 

•-7.   ' 


2.02 
1.98 
1.90 

1.88 
l.JG 

1.80 
1.80 
1.80 
1.82 
1.80 

1.80 
1.80 
1.75 
1.72 
1.70 

1.68 
1.70 
1.65 
1.65 
1.(18 

1.62 
1.58 
1.28 
1.40 
1.85 

1.80 
1.88 
2.28 
2.35 
2.58 
2.62 


50 
50 
50 
55 

58 


2.52 
2.50 
2.48 
2.42 
2.30 

2.28 
2.22 
2.20 
2.18 
2.12 

2.12 
2.05 
1.75 
1.10 
1.38 

1.22 
1.18 
1.10 
0.78 
1.48 

1.85 
1.80 
1.85 
1.75 
1.78 


1.90 
2.00 
2.00 
2.00 
2.00 


1.8S 
1.9.5 
2.02 
2.10 
2.10 


2.20 
2.18 
2.10 
1.58 
1.50 

1.32 
1.32 
1.45 

1.62 
1.80 

1.95 
2.05 
2.a'> 
2.a'5 
2.00 

2.02 
2.05 
2.05 
1.88 
1..S2 
1.92 


Note.— Ice  2  feet  thick  during  January  and  February.    Ice  commencGd  to  melt  in  early  part  of  March 
and  river  was  clear  at  gaging  station  March  30.    Ice  conditions  November  18  to  December  31. 


NORTH    PLATTE    RIVER    AT   GUERNSEY,  WYO. 

This  station  was  established  June  14,  1900.  It  was  origmallj 
located  at  the  highway  bridge  about  half  a  mile  northwest  of  Guern- 
sey, Wyo.,  in  sec.  35,  T.  27  N.,  R.  66  W.,  but  at  the  opening  of  the  sea- 
son of  1902  the  gage  rod  was  removed  to  the  railroad  bridge  300  feet 
above  the  first  location.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  172,  page  196,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  measurements  of  North  Platte  River  at  Guernsey,  Wyo.,  in  1906. 


Date. 


Hydrographer. 


March  27 '.  A.J.  Parshall. 

March  28 ' do 

March  29 do 

April  6 ■ do 

April  7 1 do 

April  20 do 

May  8 do 

May  19 : do 

June  4 do 

June  17 do 

June  18 ' do 

July  9 do 

July  23 do 

July  30 do 

August  2 do 

November  15  ..1  R.  I.  Meeker. 


Width. 


Feet. 
329 
329 
329 
326 
319 
327 
329 
329 
329 
329 
329 
328 
328 
307 
300 
235 


Area  of 
section. 


Sq.  ft. 

1.120 

1:000 

1,110 

861 

732 

837 

946 

1,280 

1,660 

1,820 

1,820 

837 

743 

532 

476 

506 


Gage 
leignt. 


heig 


Feet. 
3.45 
3.15 
a45 
2.80 
2.65 
2.80 
2.95 
3.95 
4.95 
5.70 
6.70 
2.80 
2.20 
1.60 
1.40 
1.50 


Dis- 
charge. 

Sec.-fl. 
5.340 
4.470 
5.600 
3.4H0 
2,810 
3.510 
4.130 
6;  380 
9,710 
10,700 
10,600 
3,340 
2,570 
1.560 
1,330 
1,310 
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Daily  gage  height,  in  feet,  of  North  Platte  Jxiver  at  ihiemsey,  Wyo.,/or  lUOG. 


Day. 


Apr. 


1 

2.80 

o 

2.65 

3 

2.75 

4 

2.90 

5 

3.10 

6 

i      2.90 

1............... 

2.53 

S 

2.43 

9 

2.35 

10 

2.50 

11 

2.75 

12 

13 

14 

'      3.00 

3.20 

3.30 

15 

3.10 

16 

17 

IS 

3.00 

3.00 

2.90 

1« 

2.83 

20 

'      2.80 

21 

2.90 

3.10 

23 

3.30 

24 

25 

26 

3.20 

3.20 

3.45 

27 

3.70 

28 

3.85 

29 

3.70 

30 

i       3.40 

31 

Hay. 

June. 
5.95 

July. 

Aug. 

1.58 

S«»pt. 
0.82 

Oct. 
0.90 

Nov. 
1.28 

1 

'    Dec. 

3.30 

3.45 

1.25 

3.25 

5.80 

3.28 

1.48 

.80 

.90 

1.50 

1.10 

3.15 

5.60 

3.20 

1..38 

.78 

.88 

1.60 

1.25 

3.15 

5. 13 

3.12 

i.:r2 

.72 

.>>li 

Hi5 

1.55 

3.15 

4.90 

3.10 

1.30 

.70 

.80 

1.65 

1.90 

3.07 

4.65 

3.05 

1.40 

.78 

.80 

1.62 

2.30 

3.05 

4.65 

3.00 

2.05 

.80 

.80 

l.tX) 

1.60 

2.95 

4.70 

2.95 

1.70 

.80 

.80 

1.58 

1.40 

3.20 

4.95 

2.85 

1.45 

.80 

.80 

1.55 

1.40 

3.45 

5.20 

2.75 

1.32 

.80 

.80 

1.55 

1.30 

3.53 

4.95 

2.75 

1.22 

.80 

.8.5 

1.50 

1.50 

3.53 

4.65 

3.15 

1.10 

1.40 

.85 

1.50 

1.75 

3.60 

5.20 

3.00 

1.45 

1.30 

.85 

1.50 

2.00 

3.80 

5.35 

2.80 

1.88 

1.15 

.82 

1.45 

1.90 

4.00 

5.45 

3.  ft  J 

1.82 

.a5 

.80 

1.50 

1.80 

4.15 

5.50 

3.32 

1.80 

.8,5 

.80 

1.40 

1.60 

4.05 

5.70 

3.25 

1.75 

.90 

.80 

l.:« 

1.40 

3.95 

5.70 

2.85 

1.70 

.W 

.80 

1.10 

1.30 

3.95 

5.55 

2.80 

1.70 

.98 

.80 

.95 

1.30 

4.10 

5.35 

2.78 

1.50 

1.00 

.80 

.80 

1.50 

4.20 

5.30 

2.65  < 

1.35 

1.05 

.88 

1.25 

1.00 

4.25 

5.15 

2.45 

1.75 

1.08 

.90 

1.50 

1.70 

4.:« 

4.80 

2.15 

1.92 

1.10 

.92 

1.65 

1.55 

4.50 

4.60 

3.02 

1.80 

1.00 

.98 

1.80 

1.50 

4.65 

4.40 

2.95 

1.40 

1.00 

1.00 

1.50 

1.65 

4.80 

4.25 

1.78 

1.32 

1.00 

1.00 

1.30 

1.55 

5.15 

4.70 

1.70 

1.25 

1.00 

1.02 

1.25 

1.50 

5.70 

3.95 

1.68 

1.18 

.95 

1.08 

1.20 

1.50 

5.85 

3.70 

1.65 

.95 

.92 

1.12  ; 

1.20 

1.50 

5.75 

3.60 

l.W 

.90 

.90 

1.18  ' 

1.40 

1.45 

5.75 

1.60 

.90 

1.20  , 

1.35 

Rating  tables  for  North  Platte  River  at  Guemseyy  Wyo. 


APRIL  1  TO  30,  1906.a 


Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 

Dis- 

(lage 

Dis- 

charge. 

charge. 

height. 
Feet. 

charge. 
Sec. -ft. 

height. 
Feet. 

charge. 

Sec.-n. 
2.230 

Sec.-ft. 

Sec.-ft. 

2.30 

2.80 

3,450 

3.30 

4.950 

3.80 

6.6.50 

2.40 

2,440 

2.90 

3,730 

3.40 

5,270 

3.90 

7,020 

2.50 

2,670 

3.00 

4,020 

3.50 

5.600 

2.60 

2,920 

3.10 

4,320    . 

3.60 

5,940 

2.70 

1 

3,180 

3.20 

4,630 

3.70 

6.290 

MAY  1  TO  DECEMBER  31.  190<5.ft 


0.70 

440 

1.80 

1,820 

2.90 

3.8.50     , 

4.00 

6,  .370 

.80 

530 

1.90 

1.980 

'        3.(X) 

4,(Hi0     , 

4.20 

6. 870 

.90 

630 

2.00 

2,1.50 

3.10 

4,280     ' 

4.40 

7,390 

1.00 

730 

2.10 

2,320 

3.20 

4,500 

4.60 

7,920 

1.10 

840 

2.20 

2,500 

3.;«) 

4,720 

4.80 

8,4(iO 

1.20 

960 

2.30 

2,680 

3.40 

4.9,50 

5.00 

9,000 

1.30 

1,090 

2.40 

2,860 

3.50 

5.180 

5.20 

9.  .560 

1.40 

1,220 

2.50 

3,050 

1      's.m 

5.410 

5.40 

10,120 

1.50 

1,360 

2.60 

3.240 

3.70 

5.640 

5.60 

10.690 

1.60 

1,510 

2.70 

3.440 

3.80 

5.880 

5.80 

11,270 

1.70 

1,660 

2.80 

3.640 

3.1X) 

6,120 

6.00 

11,850 

a  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  nioasure- 
xnents  made  during  March  and  April  1906,  and  is  fairly  well  defined. 

*This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discharge  measure- 
ments made  during  1906,  and  is  fairly  well  defined  between  gage  heights  1.4  feet  and  6  fri't. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Monthly  dUcliarge  of  North  Platte  River  at  Chiemsey,  Wyo.,for  1906. 

[Drainage  area,  16,200  square  miles.] 


Month. 


April 

liay 

June 

July 

August 

September. 
October, . . 
November. 


Discharge  in  second-feet. 


Maximum.'  Minimum. 


6,840 

2,340 

11, 4«) 

3.960 

11.700 

5,410 

5,060 

1,510 

2,240 

630 

1,220 

440 

960 

530 

1,820 

530 

[-feet. 

_ 

Total  in 

Mean. 

acre-feet. 

4.140 

246.000 

6,580 

405,000 

8.990 

535.000 

3,510 

216.000 

1,350 

83,000 

672 

40.0GO 

629 

38,700 

1,270 

75,600 

Run-off. 


Sec.-ft.  per   Depihin 
sq.  mile.       inthcs. 


0.256 
.406 
.555 
.217 
.083 
.041 
.039 
.078 


0.29 
.47 
.62 
.25 
.10 
.05 
.04 
.09 


The  period. 


1,640,000 


Note.— Values  are  rated  as  follows:  April  to  August  and  November,  good;  feptember  and  Octolx»r, 
fair. 

NORTH  PLATTE  RIVER  NEAR  MITCHELL,  NEBR. 

This  station  was  established  June  3,  1902.  It  is  located  at  a  high- 
way bridge  1  mile  south  of  Mitchell,  Nebr.,  in  sec.  27,  T.  23  N.,  R. 
56  W.,  and  replaces  the  station  at  Gering,  Nebr.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Wat^r-Supply 
Paper  No.  172,  page  202,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  measxtreinent.%  of  North  Platte  River  near  Mitchell,  Nebr.,  in  1906. 


Date. 


Hydrographer. 


F.  8.  Dobson. 
do 


April  12 

Mays 

May  8 ' do 

June  26 Arthur  Dobson. 

do 

do 

Arthur  Wilson. 

A.  R.Wilson... 


Width. 


Feet. 
905 


.\rea  of 
section. 


July  24 

September  1 
October  16. . 
Decembers. 


1,020 
1,040 
1,570 


1,560 


Sq.  ft. 

1.330 

1,500 

1,650 

2, 140 

1,110 

485 

364 

862 


Gage 
height. 

Dis- 

charge. 

Feet. 

Sec.-ft. 

3.35 

3.170 

3.45 

3,990 

3.45 

4.21)0 

4.a5i 

6,790 

3.12 

2.630 

2.45 

852 

2.53 

643 

2,95 

2.0SD 

Daily  gage  height,  in  feet,  of  North  Platte  River  near  Mitchell,  Nebr.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 


Apr.       May 


3.8 
3.7 
3.6 
3.5 
3.6 


6 

3.6 
3.5 

7 

3.5 

8 

3.5 

9 

3.4 
3.3 

3.5 

10 

3.5 

June. 

July. 

5,1 

5.3 

3.7 

3.6 

5.6 

3.5 

4.8 

3.4 

Aug.    ■   Sept. 


Oc. 


2.8 

2.8 

2.8 

2.8 

2.5 


2.5 
2,5 


Nov. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


4.7 
4.6 
4.4 
4.4 


3.3 
3.3 
3.4 
3.5 


.3.6 
3.6 


3.8 
3.8 
,3.7 
3.6 
3.5 


3.7 
3.8 

3.9 
4.0 
4.0 
3.9 


4.5 
4.4 
4.2 
4.0 
3.9 

4.0 


3.4 
3.3 


3.2 
3.2 

3.2 
3.2 
3.3 
3.3 


4.5 
4.5 

^.4 


3.3 
3.4 
3.5 
3.4 
3.3 


2.7 
o  7 


2.7 
2.7 
2,7 
2.9 
2.8 

2.7 


2. 
2. 
2. 

2. 
2. 


2.5 


2.4 


2.4 

A,   V 

2.5 

A.  • 
2.8 

2.4 

2.5 

2.4 

2.5 

2.8 

2.4 

2.5 

2.8 

2.4 

2.8 

2.5 

2.6 

2.8 

2.5 

2.7 

2.4 

2.4 

2.7 

2.4 

2.4 

2.4 

2.4 

2.7 

2.5 

2.4 

2.7 

2.6 

2.8 

2.6 

2.4 

2.9 



2.4 

2,8 

2.6 

2.4 

2.8 

2.5 

2.4 

2.5 

2.5 

2.5 

2.5 

PLATTE   BIVER   DRAINAGE   BASIN. 
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Daily  gage  height^  in  feet  ^  of  North  Platte  Rh'er  near  Mitchell^  Nehr.^for  1906 — Cont'd. 
Day. 


Apr.   ■  May.      June.     July. 


21 

3.5 

22 

23 

3.6 

24 

3.7 

25 

3.6 

26 

3.6 

27 

3.6 

28 

.^  S 

29 

30 

3.9 

31 

3.9  1 

4.4 

3.2 

2.4 

4.0  i 

4.4    . 

2.5 

4.1 

42  ' 

3.2 

2.7 

4.2    . 

3.1 

2.8 

4.2  1 

J 

4.1  . 

ai 

2.9 

4.4 

4.2  , 

3.0    .. 

! 

4.0  ! 

3.0 

2.9 

4.7  ! 

4.0 

3.0 

2.9 

6.2 

4.2    . 

2.8 

5.3 

4.1  . 

2.9 

2,7 

5.2    . 

2,8 

2.6 

Aug.      Sept. 


2,5 
2.4 


Oct. 


Nov. 


2.5 
2.0 


.5 


2 
2.5 
2.0 
3.0 


2. 
2. 
2. 
2. 


2. 
2. 


2.0 
2.0 
2.6 


2.6 
2.6 
2.6 
2.4 
2.4 


Daily  discharge^  in  second-feet,  of  North  Platte  River  near  Mitchell,  Nehr.,for  1906. 


Dav. 


.\pr.    I   May. 


1. 
2 

I. 
i. 
5. 

6. 
i. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 


5.580 
6,070 
4,580 
4,120 
4,580 

4,350 
4,120 
4,120 
4,120 
4,120 

4,680 
4,580 
4,820 
5,070 
6,680 

6,110 
6,660 
6,660 
6,110 
6,110 

6,110 
6,660 
7,230 
7,820 
7,820 

9,060 

10.000 

11,100 

,  14.900 

» 6.110     15,700 

31 ' 14.900 


4.580 
4.120 
3,900 
3.  (MO 
3,270 

3,270 
3,270 
3,680 
4,120 
4,820 

16 1    5,580 

5.580 
6,070 
4,580 
4,120 

4,120 


i:. 

18. 
19. 
20. 


21 


22 4,120 


23 

24. 

25. 

2»i 
27 
2S. 
29. 


4,120 
6,070 
4,580 

4,580 
4,580 
5,580 
5,840 


June. 

14,100 
16.700 
14.500 
13,300 
11,800 

11,100 

10,400 

9.060 

9,000 

9,380 

9,710 
9,060 
7,820 
6,660 
6,110 

6,060 
8,120 
9,710 
9,710 
9,060 

9.060 
9,0()0 
7.820 
7.520 
7,230 

7,820 
6,660 
6,600 
7.820 
7,230 


July. 

6,110 
6,070 
4,580 
4,120 
3,680 

3,680 
3,270 
3,080 
2,890 
2,890 

2,890 
2,890 
3,270 
3,270 
3,270 

3.270 
3,680 
4,120 
3,680 
3,270 

2.890 
2.890 
2.890 
2,540 
2,540 

2.220 
2,220 
2,220 
2,070 
1,920 
1.640 


Aug.    '   Sept.   1    Oct 


1,640 
1,640 
1,640 
1,640 
1,510 

1.380 
1,380 
1,380 
1,900 
1,640 

1,380 
1,380 
1,380 
1,380 
1,150 

1,150 
940 
940 
845 
750 

750 

940 

1,380 

1,640 

1,920 

1.920 
1,920 
1,920 
1,640 
1,380 
1,150 


940 

845 
750 
OHO 
680 

680 
680 
800 
770 
680 

680 
680 
770 
960 
960 

960 
960 
770 
770 
770 

770 
600 
640 
080 
850 

680 
530 
530 
530 
605 


680 
680 
680 
680 
680 

600 
600 
600 
600 
60O 

600 
500 
500 
600 
600 


Nov. 


1.160 
1,160 
1,400 
1,400 
1,400 

1,460 
1,460 
1,460 
1,200 
1,200 

1,220 
1,240 
1,240 
1.600 
1,760 


600 

1,620 

610 

1,520 

510 

1,300 

(i50 

1,300 

650 

1,300 

675 

1.300 

700 

1.300 

700 

1.300 

860 

1.300 

1,820 

1,300 

1,070 

1,080 

900 

1,080 

900 

900 

900 

720 

900 

720 

900 

Note.— A  rating  table  was  used  April  0  to  August  31. 
by  the  IndiTect  method  for  shifting  channel  conditions. 


After  that  date  the  discharge  was  obtained 


Monthly  discharge  of  North  Platte  River  near  Mitchell,  Nebr.,for  1906. 

[Drainage  area,  24,400  square  miles.] 


Month. 


April  (25). 

Jiine 

July 

August 

Spptpraber. 
October... 
November. 


Discharge  in  spcond-fett 
Minimum 


Maximum. 


6,110 

15,700 

15,700 

6,110 

1,920 

960 

1,820 

1,750 


The  period. 


Mean. 


Total  ill 
ocrc-fnct. 


Run-oflf. 


Soc.-ft.  per 
sq.  inilo. 


Dopth  in 
inches. 


3,270 

4,120 

6,110 

1,640 

750 

5.30 

500 

720 


4.490 
6,850 
9. 200 
3.190 
1,410 
742 
708 
1,270 


223,000 

0.184 

0.17 

421,000 

.281 

,32 

551.000 

.380 

.42 

190. 000 

.131 

.15 

8<),700 

.05S 

.07 

44.200 

.030 

.03 

43.  fjOO 

.  (LfJ 

.03 

75, 000 

.a52 

.0<» 

1.640.000 

Note.— Conditions  of  flow  probably  did  not  vary  greatly  during  1900,  although  there  has  been  con- 
siderable change  since  1905.  The  above  values  can  not  safely  be  considered  as  better  than  fair.  Smuio 
of  the  monthly  means  may,  however,  be  better  than  fair,  while  those  for  September  and  October  are 
probably  only  approximate. 


IKR208--07- 
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SURFACE    WATER   SUPPLY   IN    1006. 


NORTH    PLATTE   RIVER   AT   BRIDGEPORT,  NEBR. 

This  station  was  established  May  4,  1902.  It  is  located  at  the  high- 
way bridge  on  the  public  road  about  one-half  mile  north  of  Bridgeport, 
Nebr.,  in  sec.  28,  T.  20  N.,  R.  50  W.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  172, 
page  204,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  ineasuremaiis  of  North  Platte  River  at  Bridgeport^  Nebr.^  in  1906. 


Date. 


April  11 

June  27 

July  25 

8optemb«»r2. 
Octolwr  17. . 
December  7 . 


Ilydrogruphcr. 


V.  S.  Dohson... 
Arthur  Dohson. 

do 

do 

A.  U.  Wilson... 
do 


Width. 


Feet. 
2,040 
2,190 
2,200 


2,200 
2,190 


Area  of 
si<ction. 


Sq.ft. 

l.(JOO 

•  2,630 

1,180 

647 

48.3 

81  y 


Oage 
height. 


Feet. 
6.75 
6.0-1 
5.51 
4.74 
4.81 
5.55 


Di»- 
cliarge. 


Sec. -ft. 
A.  Ai.Q 
6,510 
2.310 
1,140 
822 
2,190 


Daily  gage  height^  in  feet,  of  North  Platte  Rim  at  Bridgeport,  Nebr.,  for  1906. 


Day. 

Apr. 

1 

2 

3 

4 

5 .  . 

« ' 

m 

1 , 

8 

0.08 

9 

5.<iS 

10 

5.88 

11 

5.85 

12 

(i  (X) 

13 

()  95 

14 

6.90 

15 

6.00 

16 

0  10 

17 

6.12 

18 

6.15 

19 

6  12 

20 

6.08 

21 

6  00 

22 

5  95 

23 

5  90 

24 

5  98 

25 

6.08 
6  10 

26 

27 

6  15 

28 

6  18 

29 

t\  22 

30 

6.30 

31 

May.      June. 


6.42 
6..Ti  I 
6.22  I 
6.18 
6. 10 

6.05 
6.08 
6.08 
6.00  I 
6.10 

6.15 
6.12 
6.08 
6.05 
6.00 

6.45 
6.48 
6.42 
6.45 
6.40  I 

6.55 
6.58 
6.<i0 
6.65 
6.70 

6.70 
6.75  , 
6.95 
7.20 
7.40 
7.10    . 


7.10 
7.15 
7.20 
7.10 
7.05 

7.00 
6.90 
6.85 
6.70 


July. 


6.20 
6.10 
6.00 
5.90 
5.80 

5.75 
6.70 
5.60 
5.50 


Aug.       Sept.        Oct. 


6.65 

6.90 

6.(J5 

5.80 

6.()0 

5.70 

6. 00 

5.75 

6.50 

5.60 

6.40 

6.75 

6.40 

6.80 

6.45 

6.90 

6.50 

6.00 

6.55 

6.95 

6.60 

6.95 

6.75 

6.90 

6.70 

5.85 

6.60 

6.80 

6.50 

5.78 

6.40 

6.60 

6.  .TO 

6.60 

6.28 

6.60 

6.25 

6.45 

6.20 

5..30 

5.18 
6.15 
6.15 
6.18 
6.15 


6. 
6. 
5. 
5. 


15 
12 
15 
16 


5.18 

5.16 
5.15 
6.16 
6.16 
5.10 

5.00 
4.a5 
4.87 
4.85 
4.80 


4. 
4. 
4. 

4. 
4. 


85 
90 
90 
85 


6.15 


5.20 
5.20 


90 
85 
82 
4.80 
4.75 
4.70 


4.65 
4.60 
4.62 
4.62 
4.60 

4.(0 
4.0O 
4.62 
4.64 
4.62 

4.62 
4.00 
4.60 
4.62 
4.64 


4. 
4. 
4. 
4. 
4. 

4. 
4. 
4. 
4. 
4. 


70 
70 
G8 
65 
65 


4.65 
4.68 
4.70 
4.70 
4.70 


4.76 
4.76 
4.72 
4.72 
4.70 


4. 
4. 

4. 
4. 
4. 


74 
73 
75 

76 
75 


Nov. 


4.75 
4.72 
4.72 
4.72 
4.70 

4.72 

4  70 
4.70 
4.70 
4.72 


4.77 
4.75 
4.75 
4.73 
4.72 


00 

4.73 

62 

4.73 

64 

4.75 

68 

4.75 

70 

4.73 

4.75 

4.78 
4.80 
4.84 
4.82 

4.82 
4.& 
4.80 
4.80 
4.78 
4.75 
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Daily  discharge,  in  second-feft,  of  North  Platte  River  at  Bridgeport,  Nebr.,for  luod. 


Day 


Apr.    '  May.   '  Juno.      July.      Auf?. 


Sept.  ,    Oct.       Nov. 


1 9,400 

2 1    8.400 

.3 :    7,500 

4 7.250 

6,550 


5* 6,000 

9 5.200 

10 '     4,400 


II 4.150 

5,450 

U 14. 500 

14 14,000 

U> •    5,450 

H. I  6, 300 

17 1  6.450 

IH 6,750 

Hi 6,450 

2iJ 6,100 

21 5,450 

22 5.050 

2:1 4.750 

24 '  5.400 

25 0,300 

6.440 
6.900 
7,150 
7,500 
8,220 


6,100 
6,400 
6.400 
5,700 
6.500 

7.000 
6,700 
6,400 
6,100 
5,820 

9,900 
10,200  I 
9,600 
9.900 
9,450 

10.900 
11,200 
11.400 
11,900 
12,400 

12.600 
13,000 
15, 100 
17,300 
19.700 
31 , 16,600 


2»i. 

27. 
2S. 


10.600 
17.100 
17.600 
10,600 
16,100 

15.700 
14,(300 
14.200 
12,600 
12,100 

12.100 
11,600 
11,600 
10.600 
9.600 

9.600 
10.200 
10.700 
11.200 
11,700 

13,200 
12.700 
11.700 
10.700 
9,800 

8.800 
8,600 
8,250 
7.800 
7,300 


7,800 

1,120 

6.900 

1.050 

6,000 

1,100 

5.200 

1,210 

4,400 

1,150 

4,000 

1,150 

3.650 

1,180 

.3,000 

1,260 

2,400 
5,200 

4,400 
3.650 
4.050 
.3.000 
4,050 

4,400 
5.200 
6.000 
5,  (MX) 
5,600 

5,200 
4,800 
4,400 
4.250 
3.000 

2.  ,300 
2,  .300 
2.150 
2,450 
1,140 
1,140 


1,400 
1,500 

1,450 
1,450 
1,500 
L.'iOO 
1,430 

1,070 

1,000 

800 

810 

700 

900 

860 

1,090 

1.090 

1,030 

1,190 
1,120 
1.040 
1.060 
950 
920 


800 
7C0 
800 
800 
750 

7')0 
750 
800 
840 
800 

800 
6(iO 
<iijO 
7-20 
760 

cm 

7-20 
7«10 
8.50 
900 

800 
800 
740 
680 
(i80 

680 
740 
800 
800 
7.30 


S-'jO 
850 
760 
760 
720 

^10 
780 
830 
750 
740 

790 
740 
740 
H90 
680 

690 
(J90 
640 
640 
600 

640 
700 
750 
8.T0 
780 

780 
780 
660 
(i60 
fi40 
560 


I 


.560 
.S30 
530 
.'>30 
500 

530 
400 
400 
400 
400 


Note.— Tho  daily  dlschargn  was  obtained  by  the  Indirrct  method  for  shifting  channel  conditions. 

Monthly  discharge  of  North  Platte  River  at  Bridgeport,  Nebr.,for  1906. 

[Drainage  area,  23,200  square  miles.] 


Month. 

Discharge  in  serond-fe(»t. 
Maxiniimi.   Minimum.  ,    Mean. 

Total  in 
aiTP-ieet. 

306.000 

602.000 

714.000 

25.3.000 

69.  .500 

45. 200 

44.700 

9.480 

2.0.50.000 

Run- 

.S<'o.-ft.  per 
aq.  mile. 

0.280 

■off. 

Depth  in 
imhi's. 

April  (8-30) 

14.500 
19,700 

4.150 

6,710 

0.25 

Mav 

5.700 

9.790 

12.000 

4.120 

1,130 

7(i() 

.422 
.517 
.178 
.049 

.o;i3 

.0.31 

.49 

I:m«» 

17.600               7.  .300 

.58 

JtjIv 

7.800 

1,500 

900 

850 

560 

1.140 
700 
6<)0 

.21 

Vi;e::i<T 

.^  pt*»mlH»r - 

.06 
.04 

*  •».  tolKT 

5tJ0  j            727 
400               47K 

04 

NovemlHT  fl-lO) 

.(LU                   01 

The  period 

1 

1 

ralurs  for  .\pril  to  Julv  can  probably  Im'  considered  a.s  fair;  valiie.s  for  .\iiinist  to  November 
fely  1m»  considered  as  Ixjttor  than  approximate,  owing  to  gre^it  changes  in  the  conditions 


Note.— V 

?:m  not  safe!. 

cf  flow  during  thpt  period 


NORTH   PLATTE    RIVER    AT    NORTH    PLATTE,  NEBR. 

This  station  was  established  October  5,  1894.  It  is  located  Sh 
miles  above  the  junction  of  North  and  South  Platte  rivers,  at  a 
highway  bridge  about  one-half  mile  north  of  the  city  of  North  Platte, 
in  sec.  28,  T.  14  N.,  R.  30  W.  It  is  the  lowest  station  on  the  river. 
The  conditions  at  this  station  are  described  in  Water-Supply  Paper 
No.  172,  page  207,  where  are  given  also  references  to  publications 
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SURFACE   WATER   SUPPLY   IN   1906. 


that  contain  data  for  previous  years.  The  present  bench  mark  is 
the  top  of  the  southwest  comer  of  the  east  concrete  pbutment  of  the 
new  raihoad  bridge  (same  location  as  the  old);  elevation  above 
gage  datum,  8.20  feet. 

Discharge  measuremenU  of  North  Platte  River  at  North  Platte,  Nebr.,  in  1906. 


Date. 


Hydrographer. 


February  22. 

April  10 

May  9 

July  2 

AugUHt  1 

September  7. 
November  3 . 
November  13. 


F,  S.  Dobaon.. . 

do 

do 

Arthur  Dobson. 

do 

do 

do 

A.  K.  Wilson... 


Width. 


Feet. 


1.920 


2.000 
1,740 


1,720 


Area  of 

Gage 
height. 

Feet. 

Dis- 

section. 

charge. 

Sq.  ft. 

Sec.'fl. 

3,270 

2.65 

6,100 

2,320 

2.80 

5,930 

2,370 

2.60 

5.500 

2,530 

2.85 

6.330 

843 

2.00 

1,530 

617 

1.75 

1.040 

1.410 

2.52 

3,130 

i.ieo 

2.35 

2.570 

Daily  gafjc  height,  in  feet,  of  North  Platte  River  at  North  Platte,  Nebr.,  for  1906. 


Dav 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


Apr.    1  May. 


June.      July. 


2.80 


11 

2.78 

12 

2.88 

13 

3.00 

14 

2.80 

15 

2.75 

16 

2.68 

17 

2.70 

18 

2.68 

19 

2.82 

20 

2.88 

21 

2.80 

22 

2.75 

23 

2.70 

24 

2.72 

25.         .                  

2.(j8 

26 

2.55 

27 

2.75 

28 

2.95 

29 

2.82 

.30 

2.75 

31 

2.95 

3.70 

2.)« 

3.75 

2.95 

3.78 

2.88 

3.78 

2.92 

3.96 

2.88 

3.85 

2.70 

3.80 

2.62 

3.35 

2.60 

3.20 

2.60 

3.05 

2.62 

3.02 

2.60 

3.10 

2.65 

3.10 

2.65 

3.15 

2.75 

3.10 

2.85 

3.10 

2.78 

2.92 

2.78 

2.80 

2.92 

2.90 

3.00 

2.98 

3.18 

3.12 

3.05 

3.20 

3.05 

3.18 

3.08 

3.25 

3.32 

3.22 

2.88 
2.88 
2.90 
2.82 
2.80 

2.70 
2.60 
2.50 
2.48 
2.45 

2.45 
2.40 
2.42 
2.50 
2.45 


3.20 

3.12 

3.20 

3.15 

3.20 

3.05 

3.22 

2.95 

3.35 

2.90 

3.52 

2. 
2. 
2. 
2. 


35 

22 
28 
32 


2.38 
2.42 


2. 
2. 
2. 
2. 

2. 
2. 


60 
52 
40 
42 

40 
45 


2.30 
2.20 
2.10 
2.10 


2.08 

2.05 

2.05 

2.05 

1.92 

2.02 

1.85 

2.00 

1.88 

2.00 

2.20 

1.88 

2.38 

1.78 

2.10 

1.72 

1.95 

1.70 

1.85 

1.70 

1.80 

1.85 

1.70 

2.08 

1.62 

2.00 

1.55 

2.00 

1.60 

1.88 

1.60 

1.70 

1.52 

1.78 

1.48 

1.85 

1.42 

1.85 

1.30 

2.02 

1.20 

2.02 

1.06 

2.00 

1.82 

2.00 

2.10 

1.98 

1.88 

2.00 

1.95 

1.92 

1.78 

1.90 

1.68 

1.90 

1.65 

1.88 

1.85 

1.90 

2.10 

1 

1.92 

2.35 

1.95 

2-32 

1.95 

2.55 

1.90 

2.50 

1.90 

2.40 

1.88 

2.38 

1.85 

2.35 

1.82 

2.32 

1.90 

2.32 

1.90 

2.38 

1.90 

2.40 

1.90 

2.40 

1.90 

2.30 

2.00 

2.30 

2.00 

2.25 

1.95 

2.28 

1.98 

2.25 

1.92 

2.20 

1.95 

2-20 

1.98 

2.02 

1.85 

1.S5 

2.12 

1.85 

2.45 

1.98 

2.15 

2.10 

2.a5 

2.28 

2.18 

2.35 

2.35 

2.25 

2.75 

2.20 

2.85 

2.20 

2.. 50 

2.38 

2.38 

Daihf  discharge,  in  secovd-feet,  of  North  Platte  River  at  North  Platte,  Nebr.,  for  1906. 

I    Apr.    I  May.   i  June. 


Day. 


1- 

9 

mt  m 

3. 
4. 
5. 


7,490 
7.070 
7,490 
6.910 
7.240 


0 6.910 

7 1  5.  .')40 

8 1  4.990 

9 1 j  4 ,  850 

10 6,280  I  4.850 


15.400 
16. 100 
16, 400 
16.400 
19.000 

17,300 

16.700 

11,300 

9.770 

8,3430 


July. 


6,910 
6,910 
7.070 
6,440 
6,280 

5,540 
4,850 
4.200 
4,080 
3,900 


Aug. 

Sept. 

1,900 

2.060 

1,750 

2.080 

1.320 

1.940 

1,170 

1.870 

1,230 

1,870 

2.400 

1,410 

3.320 

1.120 

1.960 

900 

1.380 

840 

1,060 

840 

Oct.       Nov. 


1,200 
1.280 
1,220 
1,060 

i.oeo 

1.000 
920 
760 
980 
960 


2.400 
2.200 
3,340 

2, 570 

2.500 
2,370 
2.300 
2.?Q0 
2.570 
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DaUy  discharge,  in  second-feet,  of  North  Platte  River  at  Xorih  PkUtCy  Nebr.,for  1906 — 

Continued. 


Day. 


11. 

12. 
13. 
14. 
15. 

1(». 
17. 
IH. 


Apr.    '  May.     June. 


July.  '   Aug.      Sept    '    Oct.       Nov 


19. 

je. 

21. 

22 

23- 

24. 

'25. 


2t'.. 
27. 
28. 
2y. 
.10. 
31. 


6,130 
6.910 
7,910 
6.280 
5,910 

5,400 
5,540 
5.400 
6.440 
6,910 

6.280 
5.910 
5,  .540 
5,(J00 
5.400 

4.520 
5.910 
7.490 
6.440 
5.910 


4,990 
4,850 
5.200 
5.200 
5,910 

6.680 
G.130 
6.130 
7.240 
7.910 

9,580 

8.360 

8.  »i0 

S.«V» 

11,000 

9,770 
9.770 
9.770 
9.970 
11. .100 
13.200 


8,090 

3,900 

8.810 

3,(100 

8.810 

3.720 

9.290 

4,200 

8,870 

3,900 

8.810 

3,320 

7.240 

2.640 

6.280 

2,950 

7.070 

3,160 

7.740 

3.490 

9.000 

3.720 

9.770 

4.850 

9.580 

4,330 

10.300 

3.600 

9.970 

3,720 

9.000 

3.600 

9.200 

3,900 

8.3(» 

3.050 

7.490 

2,540 

7.070 

2.080 

2.080 

1,000 
740 
570 
445 
530 


530 
394 
330 
2<10 
170 

100 

50 

1,140 

2,200 

1.340 

1.600 
1.040 
740 
740 
1,300 
2.300 


I 


1,280 
2,200 
1.770 
1.770 
1,340 

780 
1,160 
1,170 
1.170 
1.750 

1.750 
1,670 
\,5IJ0 
1.480 
1.550 


1.260  ' 
1.200  . 
1.120  ■ 
1.060  I 
1,120  I 


I 


I 


I 


980 

2.660 

980 

2.  mo 

950 

2.350 

1.2<i0 

2.320 

1,260 

2,080 

i,(m 

2.230 

1,200 

2.080 

940 

1.880 

1.020 

1.880 

1.120 

1.230 

760 

750 

l.fWO 

750 

3.000 

1,100 

1.630 

1,500 

1.260 

2,230 

1.760 

2.550 

2.480 

2.080 

4,600 

1.880 

5.300 

1,880 

3.130 

2,710 

2.520 

Note.— The  daily  (iischargp  was  obtained  from  a  rating  table  April  10  to  July  31. 
the  Indirect  method  for  shifting  channel  conditions  was  used. 


After  that  date 


Monthly  discharge  of  North  Platte  River  at  North  Platte,  Nehr.,for  1906. 

(Drainage  area,  28,500  square  miles.] 


Month. 


April  (10-30) 

May 

June 

July 

August 

September. . . 

Octol>er 

November... 


The  period , 


Discharge  in  second-feet. 


Maximum.   Minimum. 


7.910 
13.200 
19.000 
7,070 
3,320 
2,200 

3,  .140 


4.  .520 

4.850 

6.280 

2.080 

50 

780 

7(i0 

7.50 


Mean. 


6.100 
7.530 
10.  (KK) 
4.160 
1.130 
1,470 
1.590 
2,1.50 


Run-off. 


Total  in      - 


X  \tvai  lit 

acre-feet. 

Sec. 

-ft.  per 
Tiiile. 

Depth  in 

sq. 

inches. 

254.000 

0.214 

0.17 

463.000 

.»i4 

.30 

631.000 

..172 

.42 

255.000 

.14*'. 

.17 

69.500 

.040 

.05 

87.. 500 

.a52 

.06 

97.800 

.056 

.»') 

128.000 

.075 

.08 

1.990.000 

Note.— Values  are  rated  as  follows:  April  to  July,  good;  August  to  NovenilH^r,  fair. 

MISCELLANEOUS  MEASUREMENT. 

A  discharge  measurement  of  North  Platte  River  at  Pinkhampton, 
Colo.,  on  September  23,  1906,  gave  the  following  result: 

Width,  68  feet;  area  of  section,  52  square  feet;  gage  height,  3.88  feet;  discharge, 
38  second -feet. 

SOUTH    PLATTE   RIVER    DRAINAGE    BASIN. 


DESCRIPTION    OF   BASIN. 


The  headwaters  of  the  South  Platte  have  their  sources  in  the 
mountainous  region  surrounding  the  large  basin  near  the  center  of 
the  State  of  Colorado  known  as  South  Park  and  in  the  long  eastern 
slopes  of  the  high  mountains  forming  the  Continental  Divide.     The 
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general  course  of  the  stream  is  eastward  to  Lake  George,  thence 
through  Platte  Canyon  northward  to  the  junction  with  Cache  la 
Poudre  River  near  Greeley,  and  thence  eastward  until  it  joins  the 
North  Platte  at  the  town  of  North  Platte,  Nebr. 

Precipitation  varies  from  25  inches  along  the  Continental  Divide, 
where  the  greater  part  of  it  is  sno\^^all,  to  14  to  17  inches  among  the 
foothills.     Evaporation  records  are  meager. 

In  the  mountainous  region  the  flow  of  the  South  Platte  and  its 
tributaries  is  perennial;  but  in  the  plains  area  the  volume  is  greatly 
diminished,  o\^^ng  to  the  fact  that  the  nonnal  waters  are  completely 
diverted  for  irrigation,  the  capacit}"  of  the  canals  far  exceeding  the 
discharge  of  the  river.  At  North  Platte,  Nebr.,  just  above  the  mouth 
of  the  river,  the  stream  channel  is  dry  for  the  greater  part  of  the  year 
or  consists  of  several  small  channels  carrying  a  few  second-feet  of 
water. 

The  tributaries  of  the  South  Platte  comprise,  first,  the  small 
streams  that  rise  on  the  eastern  slopes  of  the  Rocky  Mountains,  and, 
second,  the  plains  streams.  The  mountain  streams  furnish  a  peren- 
nial supply  of  water,  the  amount  of  which,  however,  varies  with  the 
snowfall,  being  light  during  the  latter  part  of  the  summer  and  in  the 
fall  and  winter,  and  large  during  the  spring  floods.  This  water  is 
almost  entirely  diverted  for  irrigation  and  does  not  reach  the  South 
Platte  except  in  times  of  heavy  floods.  The  principal  streams  of 
this  class  are  Bear,  Clear,  Boulder,  and  St.  Vrain  creeks  and  Big 
Thompson  and  Cache  la  Poudre  rivers.  The  plains  streams  are  all 
intermittent  in  their  nature  and  furnish  water  only  during  storms  or 
in  the  season  of  melting  snow.  The  chief  streams  of  this  class  are 
Cherry,  Lone  Tree,  Kiowa,  Boxelder,  Bijou,  Beaver,  and  Pawnee  creeks. 

The  South  Platte  is  subject  to  periodic  floods,  which  occur  in  ilay 
and  June,  the  magnitude  varying  from  j^ear  to  year  with  seasonal 
precipitation  aild  temperature.  At  Julesburg,  on  the  eastern  margin 
of  the  basin  in  Colorado,  the  stream  may  vary  from  no  flow  up  to 
12,000  second-feet. 

SOLTTH    PLATTE    RIVER    AT    SOUTH    PLATTE,  COLO. 

Tliis  station  was  established  March  2S,  1902,  at  the  wagon  bridge 
crossing  the  South  Platte  about  150  feet  below  the  junction  of  North 
and  South  forks  at  the  town  of  South  Platte,  a  station  on  the  Colorado 
and  Southern  Railway  about  9  miles  above  the  mouth  of  the  canyon. 
May  7,  1905,  the  old  station  was  abandoned  and  a  new  station  estab- 
lished at  a  point  150  feet  below  the  county  bridge.  The  station  is 
very  near  the  Colorado  and  Southern  Railway  station  and  is  easily 
accessible  from  Denver.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  172,  page  217,  where 
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are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

This  station  is  of  special  importance,  its  location  being  above  the 
diverting  gates  of  all  irrigating  ditches  and  also  above  the  intake  of 
the  Denver  ITnion  Water  Company,  which  derives  the  greater  part 
of  its  supply  from  the  South  Platte,  a  few  miles  below.  The  location 
of  the  Cheesman  storage  reservoir  on  the  South  Fork  20  miles  above 
this  station  and  the  contemplated  installation  of  large  power  plants 
on  the  two  forks  at  points  above  also  add  to  the  importance  of  the 
station  as  a  base  from  which  to  secure  data.  Bridges  across  each 
fork  above  the  main  station  allow  of  measurements  being  made  on 
the^se  streams,  thereby  checking  all  gagings  on  the  main  stream. 

Vischaryc  measuremenU  of  South  Platte  Rirer  at  South  Platte^  Colo.,  in  1906. 


Date. 


Hydrographer. 


.\pril2. M.  C.  Hinderilder. 

May  4. do 

Junel T.E.  Brick 

June  18 do 

June  30 M.  C.  Hlnderiider. 

Octobers j  R.I.Meeker 

October  30  ....' do 


Width. 


Feet. 


75 
77 
79 
78 
75 
76 
75 


Area  of       Qago 
section,      heignt. 


Dis- 
charge. 


Sq.ft. 

Feet. 

137 

2.25 

202 

a  10 

225 

a25 

237 

a42 

148 

240 

179 

aoo 

182 

aoo 

Sec.-ft. 
337 
780 

804 
986 
388 
603 
608 


Daily  gage  height^  in  feet,  of  South  Platte  River  at  South  Platte,  Colo.,  for  1906. 


Day. 


Jan. 


Apr.    I    May.      June.      July.       Aug.    ,   Sept.       Oct.       Nov. 


1 

1 

1.96 

2L15 

2 

1. 85 

2.25 

3 

1       1.35 

2.35 

4 

1      1. .% 

2.22 

5. 

1.90 

G 

2.10 

7 1 

2.45 

8 

2.;w 

9 ' 

2.38 

10 

2.50 

11 

2.60 

12 

2.75 

13 

2L62 

14 

2.42 

1.5 

2.32 

Ui 

2.35 

17 

2.40 

18 

2.48 

ly 

2.  (M) 

JO 

2.65 

21 

2.70 

■» 

2.70 

23 

2.85 

24 

2.90 

25::: :.: :.:.:::::::::::: 

2.75 

26 

2.70 

27 

za5 

'2S 

2.60 

29 

2.82 

.10 

ao8 

31 

a  10 
a  10 
aoo 
a  10 
a  15 

aa5 
a  10 
a  10 
a  12 
a22 

a2o 
a2o 
a  12 
ao5 
a  10 

ao5 
a  15 
a22 
a  25 
a  50 

a  62 
ago 
a90 

3  85 

a  90 


a  18 
a  22 
a  10 
a  15 
a  22 


aoo 
a  02 
a  32 
a25 
a55 

a  70 
a. 50 
a;^i8 
a  32 
a  15 

2.96 
2.90 
2.85 
2.75 
2.68 


2.40 
2.40 
2.48 
2.40 
2.55 


a  20 

2.75 

aoo 

2.80 

2.85 

a  15 

2.80 

a  ;io 

2.80 

a  45 

a  25 
a  08 

2.90 
2.95 

a  15 
a20 

2.95 
2.75 


2. 

2. 

2. 

2. 

2. 

2. 
o 


70 
.50 

40 
40 
40 
60 
70 


a  92 

2.70 

2.50 

a  (15 

2.  52 

2.40 

a  62 

2.48 

2.42 

a  52 

Z40 

2,;^o 

a  15 

2.40 

2. :«) 

a  10 

2. ;« 

2..% 
2.  32 
2.  :iO 
2.50 
2.40 

2.  .35 
2.32 
2.;30 
2.20 
2.28 

2.  :^0 
Z18 
2.15 
Z20 
2.20 

2.  .30 
2.  :o 
2.20 
2.20 
2. -20 


2.30 

2.38 

2.  75 

2.90 

a20 

2.95 

2.80 

2.52 

2..% 

2.  .50 

2.30 
2.  25 
2.  .S2 
2.  »w) 
2.75 

2.78 
2.  50 
2.48 
2.40 
2.  :r) 
2.  :X) 


2.50 
2.50 
2.35 
2.30 
2.22 

2.45 
2.  .50 
2.78 
2.S5 
2.75 

2.60 
2.«)() 
2.  .50 
2.40 
2.  .32 

2.  .50 
a  1.5 
3  60 

a  .5s 
a  .30 


a  12 
ao2 
aoo 
aoo 
aoo 

aoo 
aoo 

2.95 
2.95 
2.90 

2.80 
2.75 
2.75 
2.70 
2  70 

2  70 
260 
260 
2  60 
260 

2  60 
2  60 
250 
2.50 
2  50 

2  50 
2  ("vi 
2  72 
a  05 

aoo 
aoo 


aoo 
ao5 

298 
290 
296 

280 
280 
280 
260 
260 

2  70 
2  70 
2  70 
2()5 
2i)0 

2  60 
2.52 
2  50 
2-20 
220 

2  10 
2  10 
2  10 
2  10 
2  12 

2  05 
2  02 
2  10 
2  10 
2  12 
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Daily  discharge,  in  second-feet ^  of  South  Platte  River  at  South  Platte,  Colo.,  for  J 906. 


l>ay. 

Jan. 

Apr. 

May. 

780 
780 
730 
780 
810 

755 
780 
7tl5 
775 
830 

820 
820 
775 
740 
750 

730 

780 
820 
835 
975 

1,050 
1,220 
1.220 
1,185 
1.220 

1,230 
1.W.0 

i,o;i5 

960 
750 
725 

Jane. 

770 
790 
725 
7(» 
800 

790 
690 
(>30 
610 
610 

705 
720 
905 
8t)5 
1,040 

1.140 

1,030 

960 

920 

830 

690 
665 
640 
575 
540 

550 
460 
440 
405 
395 

July. 

388 
388 
420 
388 
490 

530 
555 
725 
800 

885 

775 
690 
595 
615 
710 

740 
615 
525 
505 
420 

380 
380 
380 

4m 

505 

420 
380 
390 
340 
340 
340 

Aug. 

340 
350 
340 
420 
380 

350 
340 
330 
295 
325 

S.'Q 
290 
280 
295 
295 

332 
332 
295 
295 
295 

332 
315 
340 
470 
515 

530 
410 
405 
370 
340 
320 

Sept. 

Oct. 

660 
610 
603 
603 
603 

603 
603 
580 
580 
560 

510 
490 
490 
470 
470 

470 
430 
430 
430 
430 

430 
430 
390 
390 
390 

390 
455 
480 
625 
608 
608 

Nov. 

1 

224 

300 
337 
375 
328 
220 

285 
4:)3 
408 
40K 
452 

295 
560 
502 

320 
350 
495 
5t^ 
710 

590 
520 
410 
400 
400 

400 
400 
340 
320 
290 

380 
400 
510 
540 
510 

440 
440 
385 
350 
320 

385 
670 
015 
900 
750 

60« 

2 

3 

4 

5 

198 
100 
100 

590 
.')60 

1 

6 

7 

8 

9 

10 1 

515 
515 
515 
430 
430 

11 

470 

12 

470 

13 

470 

14 

410 
395 

450 

is.::: 

4:)0 

405 

4:W 

17 

18 ' 

19 1 

20 ' 

1 

21 

22 

425 

4m 

505 
530 

550 
550 
640 
«i5 
590 

570 
645 
525 
020 
755 

400 

:)90 

275 
275 

245 
245 

23 

245 

24 

245 

25 

"■•"•**■ 

250 

26 

2.'W 

27 

223 

28 

29 

30 

245 
245 
250 

31 

Note.— The  daily  diactaarge  was  obtained  by  the  indirect  method  for  shifting  channel  conditions. 

Monthly  discJuirge  of  South  Platte  River  at  South  Platte,  Colo.,  for  1906. 

[Drainage  area,  2,610  square  miles.] 


Month. 


Dischai^c  in  scoond-feet. 


April 

May 

June 

July 

August 

September. 
October.... 
November. 


Maximum. 


755 
1,230 
1,140 
885 
530 
915 

rm 

(>30 


Minimum. 


Mean. 


220 
725 
395 
340  , 
280  ; 
290 
390 
223 


468 

887 

722* 

519 

350 

480 

510 

395 


Total  In 
acro-fcct. 


27.800 
64,500 
43,000 
31,900 
21,500 
28,600 
31,400 
23,500 


Run-off. 


Soc.-ft.  per 
sq.  milo. 


Depth  in 
inches. 


0.179 

a20 

.340 

.39 

.277 

.31 

.199 

.23 

.134 

.15 

.184 

.21 

.195 

.  22 

.151 

.17 

The  period. 


262,000 


Note.— Values  for  1906  are  probably  good. 
SOUTH    FORK    OF    SOUTH    PLATTE    RIVER   AT   SOUTH    PLATTE,  COLO. 

This  station  was  established  Ma}'-  8,  1905,  for  the  purpose  of  col- 
lecting data  in  regard  to  the  run-oflF  of  the  South  Fork  drainage 
basin  and  also  to  furnish  information  concerning  power  and  irriga- 
tion possibilities  on  the  stream.  It  is  located  about  500  feet  above 
the  jimction  of  Xorth  and  South  forks  of  South  Platte  River,  in  T. 
7  S.,  R.  20  W.,  and  about  700  feet  above  the  wagon  bridge  at  which 
the  old  station  on  the  South  Platte  was  located.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
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Paper  No.  172,  page  220,  where -are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 

IHscharge  meagvremmU  of  South  Fork  of  South  Platte  River  at  South  Platte^  Colo. ,  in  1906. 


Date. 


Hydrographer. 


January  4 R.  I.  Moeker 

April  2 M.  C.  Hinderlider. 

Mav4 do 

June  1 T.  E.  Brick 

June  18 do 

June  30 M.  C.  Hinderiider. 

Octoljer3 ;  R.  I.  Meeker 

October  30 do 


Width. 

Area*  of 

(»age 

Dis- 

section. 

height. 
Feet. 

charge. 

Fret. 

Sq.ft. 

Sec.-ft. 

Ifi 

15 

a  2. 10 

32 

58 

81 

2.;« 

260 

60 

117 

2.70 

412 

58 

75 

2.20 

206 

5R 

109 

2.80 

402 

50 

35 

1.35 

79 

1             50 

102 

2.C0 

364 

60 

117 

2.80 

446 

1 

a  Ice  measurement.    Gage  height  affected  by  ic<'. 

Daily  gage  height  y  in  feet,  of  South  Fork  of  Soitth  Platte  River  at  South  Platte,  Colo., 

far  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8- 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


Jan. 


2.40 
2.60 
2.10 
2.06 


Apr.       May.      June.  '  July.       Aug.      Sept. 


2.25 
2.30 
2.45 
2.18 
1.70 

1.90 
2.18 
2.30 
2.25 
2.30 


2.yo 

2.90 
2.75 
2.70 
2.80 


2. 
2. 
2. 
2. 
2. 


75 
70 
70 
70 
70 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
1. 

1. 
1. 


20 
20 
20 
30 
30 

22 
02 
95 
90 
90 


1.32 
1.32 
1.40 
1.40 
1.90 

2.32 
2.32 
2.65 
2.80 
3.06 


1.80 
1.82 
1.80 
2.02 
2.00 


1.95 
1.95 
1.90 
1.90 


2. 
2. 
2. 
2. 
3. 

2. 
2. 
2. 
2. 


00 
08 
25 
80 
10 

75 
50 
40 
30 


16. 
17. 
18. 

19. 

20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.40 

2.70 

1.82 

2.85 

2.60 

2.70 

1.82 

2.55 

2.55 

2.(i8 

1.95 

2.40 

2.35 

2.65 

1.95 

2.32 

2.28 

2.62 

2.60 

2.50 

2.22 

2.65 

2.90 

2.66 

2.20 

2.48 

2.80 

2.40 

2.30 

2.40 

2.82 

2.20 

2.50 

2.40 

2.68 

2.10 

2,55 

2.50 

2.38 

2.00 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 


50 
50 
60 
65 
60 

50 
50 
45 
62 
82 


2.75 
2.90 
2.90 
3.10 
3.35 

3.35 
2.90 
2.80 
2.58 
2.38 
2. '25 


2.05 
1.88 
1.78 
1.80 
1.85 

1.80 
1.75 
1.58 
1.42 
1.38 


1. 
1. 
1. 
2, 
2, 


90 
70 
90 
15 
20 


2.00 
1.90 
1.80 
1.80 
1.90 
1.80 


1.88 

2.10 

2.00 

2.10 

1.95 

2.10 

1.80 

2.02 

1.80 

1.95 

1.80 

1.82 

1.95 

1.95 

2.00 

2.20 

2.00 

2.48 

i.orj 

2.40 

1.95 

2.40 

2.00 

2.30 

2.00 

2.06 

2.10 

2.00 

2.30 

2.00 

2.65 

1.92 

2.62 

2.00 

2.45 

2.80 

2.25 

3.25 

2.08 

3.38 

2.00 

3.02 

2.00 

Oct. 


2.80 
2.riH 
2.62 
2.50 
2.50 

2.50 
2.55 
2.45 
2.45 
2.40 


2. 
2. 
2. 
2. 
2. 


40 
40 
40 
40 
40 


Nov. 


2.80 
2.75 
2.70 
2.70 
2.65 

2.60 
2.60 
2.60 
2.50 
2.50 

2.50 
2.45 
2.45 
2.40 
2.40 


2.40 

2.40 

2.30 

2.40 

2.30 

2.40 

2.30 

1.90 

2.30 

1.70 

2.30 

1.70 

2.30 

1.60 

2.28 

1.60 

2.25 

1.50 

2.20 

1.50 

2.30 

1.50 

2..« 

1.50 

2.45 

1.65 

2.60 

1.70 

2.8o 

1.70 

2.80 


Note.— January  gage  heights  affected  by  ice  condition. 

Rating  table  ftrr  South  Fork  of  Smith  Platte  River  at  South  Platte,  Colo.,  for  JU05-6. 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

'     Gjige 
height. 

1 

Feet. 

Dis-    * 
charge. 

Sec.-ft. 
335 

Gage 
height. 

Feel. 

Dis- 
charge. 

Feet. 

Sec.-p. 

Feet. 

Sec.-ft. 

Sec.-ft. 

1.30 

1.90 

165 

!        2.50 

3.10 

615 

1.40 

80 

2.00 

190 

2.00 

370 

3.20 

<)70 

1.50 

95 

2.10 

215 

2.70 

410 

'A.m 

:;» 

1.60 

110 

2.20 

240 

2.80 

455 

3.40 

790 

1.70 

125 

2.30 

270 

2.90 

505 

1.80 

145 

2.40 

300 

3.00 

560 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  hasod  on  twenty-throe 
discharge  meaaurements  made  during  1905-6,  and  is  well  defined  between  gage  heights  1.3  feet  and  3.5 
feet. 
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SURFACE   WATER   SUPPLY   IN    1906. 


MontMy  discharge  of  South  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  for  J906. 


Month. 


Dischargo  In  second-feot. 


Maximum.   Minimum 


April 

May 

June 

July 

Aui^ist 

SeptomfMT. 
Octol)or... 
November. 


465 

125 

760 

255 

505 

78 

604 

72 

390 

145 

778 

149 

480 

240 

455 

95 

Moan. 


Total  in 
acre-feot. 


301 
435 
224 
240 
199 
310 
319 
258 


The  period, 


17.900 
2t>.70() 

13.  :m 

14.  ^t) 

ri.jjo 

15.  4(11) 

19.  <jno 

15.41K1 
LW.OIX) 


Note.— Values  are  rated  as  follows:  April  and  July  to  Novemlier,  excellent:  May  and  June,  good. 

SOUTH    PLATTE    RIVER    AT   DENVER,  COLO. 

In  the  spring  of  1895  a  river  station  was  established  at  the  Tw^enty- 
third  Street  Maduct  in  the  city  of  Denver,  but  observations  were 
discontinued  June  18  of  the  same  year,  as  the  location  was  found  to 
be  unfavorable  for  accurate  measurements  and  the  water  had  fallen 
below  the  gage.  In  July,  1895,  a  station  was  established  at  the 
Fifteenth  Street  Bridge.  The  present  station  is  located  at  a  point 
immediately  below  the  mouth  of  Cherry  Creek,  which  enters  between 
the  Fourteenth  and  Fifteenth  street  bridges.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  223,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Discharge  measurements  of  South  Platte  River  at  Denver,  Colo.,  in  1906. 


Date. 


Hydrographer. 


March  2 W.  A.  Lamb 

March  20 do 

April  11 M.C.  Uinderlider. 

May  1 T.  E.  Brick 

June  5 do 

June  15 do 

Septemljer 29...  H.I.Meeker 

October  6 i  C.  L.  Chatfleld. . . 

October  24 ' do 

October  29 do 

November  8  . . .  i do 

November  13 do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

5() 

41 

54 

55 

133 

100 

171 

290 

150 

154 

131 

121 

160 

2M\ 

161 

186 

170 

208 

170 

287 

109 

263 

162 

243 

Gage 
height. 

Feet. 
0.75 
1.07 
1.38 
2.60 
1.80 
1.62 
2.30 
1.80 
2.30 
2.50 
2.25 
2.15 


Dis- 
charge. 

Sec. -ft. 

fa 
liO 
1^5 
834 
342 
2.v3 
U57 
397 
71  «i 
V^l 
75S 
GOO 
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Daily  gage  height,  infect,  of  South  Platte  Riier  at  Denver,  Colo.,  for  1906. 


Day. 

Jan. 

0.70 
.70 
.70 
.70 
.72 

.70 
.70 
.70 
.70 
.68 

.  id 

.T2 
.75 
.75 

.78 

.82 
.85 
.85 
.85 
.90 

.85 
.86 

.85 
.88 
.90 

.90 
1.10 
1.00 
1.00 
1.02 
1.00 

Feb. 

1.00 
.90 
.96 

1.00 
.86 

.65 
.70 
.?2 
.72 
.70 

.70 
.90 
1.02 
.75 
.80 

.90 
.90 
.85 
.90 
.92 

.96 

1.00 

1.08 

.98 

.92 

1.00 
1.00 

.70 




:ond'fe 

Feb. 

97 
82 
90 
97 
75 

53 
67 

58 
68 
56 

56 
82 
100 
63 
69 

82 
82 
75 
82 
84 

90 
97 
110 
94 
84 

97 
97 
66 





Mar. 

0.70 
.68 
.70 
.70 

1.02 

.95 
1.12 
1.05 
1.02 
1.00 

1.00 
.88 
.75 
.90 
.80 

.65 

.80 
.80 
.80 
.78 

.98 
1.12 
1.30 
1.30 
1.45 

1.30 

1.38 

1.10 

^   .95 

.85 
.95 

ei,  of  t 

AjJr. 

1.08 
1.36 
1.60 
1.78 
1.40 

1.10 
1.10 
1.38 
1..12 
1.42 

1.40 
1.40 
1.30 
1.30 
1.16 

.86 
.80 
.78 
.98 
1.28 

1.35 
1.30 
1.40 
1.66 
1.60 

1.70 
1.78 
1.90 
2.00 
2.06 

May. 

2.70 
2.66 
2.60 
2.60 
2.70 

2.72 
2.70 
2.76 
2.60 
2.45 

2.38 
2.22 
2.10 
2.00 
2.02 

1.96 
1.86 

1.85 
1.80 
1.85 

1.80 
2.00 
2.28 
2.15 
2.15 

2.65 
2.80 
2.66 
2.40 
2.28 
2.10 

June. 

1.90 
1.85 
1.82 
1.80 
1.82 

1.82 
1.80 
1.80 
1.72 
1.80 

1.82 
1.90 
1.92 
1.90 
1.92 

1.85 
2.00 
1.95 
1.65 
1.38 

1.42 
1.62 
2.10 
2.00 
1.90 

1.66 
1.60 
1.40 
1.66 
1.68 

July. 

1.48 
1.62 
1.76 
1.90 
1.82 

1.82 
1.92 
2.00 
2.05 
1.92 

1.80 
1.65 

*    2.08 
2.35 

2.00 
1.62 
1.38 
1.32 
1.60 

1.62 
1.60 
1.60 
1.50 
1.60 

1.68 
l.tiO 
l.tlO 
1.46 
1.40 
1.36 

atDey 

July. 

245 

285 
340 
400 

3r>5 

408 
450 
475 
408 

:»o 

222 
485 
630 

450 
25.'i 
210 
195 
283 

288 
283 
283 
250 
250 

285 
290 
290 
240 
225 
210 

Aug. 

1.52 
1.50 
1.42 
1.66 
1.62 

'  1.48 
1.45 
1.42 
1.62 
1.42 

1.46 
1.48 
1.62 
l.(i6 
1.60 

1.60 
1.C52 
1.68 
1.68 
1.55 

1.46 
1.45 
l.(i8 
1.82 
1.90 

2.02 
1.90 
1.92 
1.78 
1.75 
1.65 

IVer,  ( 
Aug. 

Sept. 

1.70 
1.72 
1.70 
1.70 
1.72 

l.fiO 
1.55 
1.38 
1.22 
1.35 

1.38 
1.45 
1.62 
1.70 
1.66 

1.60 
1.66 
1.88 
1.95 
1.80 

1.60 
1.60 
1.45 
1.35 
1.16 

1.36 
1.85 
2.02 
2.20 
2.16 

Oct. 

1.P2 
1.85 
1.78 
1.70 
1.72 

1.80 
1.82 
1.80 
1.75 
l.(;5 

1.62 
1.70 
1.72 
1.75 
1.45 

1.48 
1.60 
1.68 
1.66 
1.70 

1.75 
l.<0 
2.00 
2.08 
2.20 

2.18 
2.28 
2.35 
2.40 
2.45 
2.46 

Nov. 

1 

2 

2.60 
2.82 

3 

4 

5 

6 

4   .  .*••-•.•....-•....•- 

2.60 
2.46 
2.40 

2.38 
2.25 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

2.20 
2.20 
2.20 

2.15 
2.15 
2.16 
2.10 
2.00 

1.92 

1.88 
1.80 
1.78 
1.70 

1.80 
1.80 

•23 

24 

•25 

»> 

27 

1.80 
1.78 
1.80 

1.70 
1  62 

28 

2iJ 

.30 

1.60 
1.58 
1.52 

31 

Daily  discharge 

,  in  set 

Jan. 

56 
66 
66 
66 
68 

66 
56 
66 
66 
64 

63 
68 
63 
63 
68 

72 
75 
75 
75 
82 

75 
76 
76 
79 
82 

82 
115 

97 

97 
100 

97 

South 

Platte 

River 
June. 

385 
365 
350 
340 
360 

360 
342 
342 
320 
360 

360 
390 
400 
395 
400 

370 
440 
415 
295 
205 

218 
248 
490 
440 
305 

295 
240 
215 
2<iO 
275 



Wo.J 

Sept. 

or  ]90{ 
Oct. 

5. 

Day. 

Mar. 

66 
66 
66 
66 
100 

• 

90 
118 
107 
100 

97 

97 
80 
63 
82 
73 

66 
73 
73 
73 

71 

101 
123 
162 
162 
200 

162 

182 

120 

95 

90 

97 

Apr. 

May. 

Nov. 

1 

o 

120 
177 
220 
320 

195 

• 

127 
127 
190 
178 
204 

200 
200 
175 
175 
140 

87 

80 

76 

106 

166 

188 
175 
200 
245 
262 

300 
324 
378 
423 
444 

935 

790 
834 
834 
935 

950 
935 
985 

8:«) 

705 

650 
555 
490 
440 
460 

415 
375 
375 
350 
370 

350 
432 
585 
515 
515 

860 
1,020 
770 
660 
570 
477 

2«i5 
255 
230 
275 
298 

250 
240 
230 
265 
230 

240 
250 
300 
310 
1   295 

255 
300 
285 
285 
285 

250 
250 
330 
390 
425 

485 
425 

4:« 

375 
3(J0 
320 

340 
350 
340 
340 
3.50 

300 
2.S5 
22« 
ISO 
118 

228 
250 
310 
340 
330 

310 
195 
425 
460 
3tK) 

310 
275 
255 
225 
170 

225 
415 
500 
595 

445 
415 
385 
350 
355 

395 
400 
395 
370 
340 

325 

3<;o 

370 
395 
375 

285 
330 
3(V5 

3.y) 

370 

395 
475 
525 
570 
645 

630 
700 
7.'50 
795 
840 
840 

906 
926 

3 

4 

o 

905 
890 
840 

6 

850 
740 

8 

716 

716 

10 

710 

11 

670 

670 

13 

6(iO 

625 

15 

5<>5 

16 

17 

18 

19 

20 

21 

520 
505 
4(0 
452 
420 

460 

22 

460 

23 

460 

24 

452 

25 

460 

26 

4''0 

27 

28 

29 

30 

31 

.380 
.370 
3^^5 
345 

Note. — The  dally  discharge  was  obtained  by  the  indirect  method  for  shifting  channel  conditions. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  SoiUh  Platte  River  at  Denier,  Colo.,  for  1906. 

[Drainage  area  3,840  square  miles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

SeptemlK'r. 
October... 
November. 


The  period . 


Discharge  in  s*vond-(eet. 


Run-off. 


Maxlmiun.   Minimum. 


—     Totalin     — 

!/*»-«        acre-feet.     Sec.-ft.per   Depth  in 
****"•  sq.  mile.       inches. 


115 

54 

71.9 

4,420 

0.019 

110 

53 

79.4 

4.410 

.021  1 

2U0 

55 

99.0 

6.090 

.026  ' 

444 

76 

207 

12,300 

.054  , 

1,020 

350 

644 

39,(100 

.168 

490 

205 

341 

20,300 

.089 

630 

195 

323 

19,900 

.084 

485 

230 

90? 

18,60G 

.079 

505 

118 

320 

19,000 

.083 

840 

285 

460 

28.800 

.122 

925 

345 

507 

36,500 

.155 

0.02 
.02 
.03 
.06 
.19 
.10 
.10 
.09 
.09 
.14 
.17 


209.000 


I 


Note.-  VaUie.s  for  1906  are  good. 

SOUTH    PLATTE    RIVER    NEAR    KERSEY,  COLO. 

This  station  was  established  April  7,  1901.  It  is  located  at  a 
bridge  about  1 J  miles  north  of  the  railroad  station  at  Kersey,  which 
is  on  the  Union  Pacific  Railroad  about  6  miles  east  of  Greeley,  in  T. 
5  N.,  R.  64  W.,  and  was  intended  to  take  the  plac^  of  the  station  pre- 
viously maintained  at  Orchard,  Colo.  The  station  was  discontinued 
in  the  fall  of  1903,  but  was  reestablished  March  5,  1905,  to  satisfy  the 
demand  for  hydrographic  data  pertaining  to  the  storage  of  flood 
waters.  The  station  is  below  all  the  important  tributaries  of  the 
South  Platte  which  derive  their  supply  from  the  mountain  region  and 
is  at  about  the  point  where  water  could  be  used  to  best  advantage  for 
storage  in  reservoirs  along  the  South  Platte  in  northeastern  Colorado. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  227,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  nieasuretnents  of  South  Platte  River  iiear  Kersey,  Colo.,  in  1906. 


Date. 


Hydrographer. 


February  23  . . .   M.  C.  Hinderllder. 

March  22 do 

March  27 ' do 

May  3 do 

June  22 do 

October  15 R.  I.  Mwker 

November  5 do 


Width. 

Area  of 
section. 

Gage 
height. 

Fert. 

Sq.ft. 

Feet. 

154 

200 

2.61 

161 

229 

2.85 

187 

3X 

3.30 

242 

609 

4.35 

102 

102 

1.92 

225 

358 

3.08 

257 

644 

4.40 

Dis- 
char]ge. 

Sec'ft. 
454 
540 
840 

1,850 
184 
740 

1,840 


Daily  gage  height,  in  feet,  of  South  Platte  River  near  Kersey,  Colo.,  for  1906. 
Day. 


.Tan. 


1 2.7 

2 2.7 

3 2.7 

4 2.7 

5 i  2.7 


Fob. 

1 
Mar. 

2.0 

Apr. 

May. 

Juno. 
3.1 

July. 
2.0 

Aug. 

Sept. 

Oct. 
3.2 

2.7 

3.0 

3.8 

1.7 

1.8 

2.7 

2.6 

2.  a-> 

3.9/) 

3.05 

2.05 

1.75 

1.8 

3.4 

2.7 

2.6 

2.9 

4.:^ 

2.9 

1.8 

1.75 

1.8 

.3.2 

2.7 

2.(i.> 

2.8 

4.35 

2.6 

1.8 

1.8 

1.8 

3.1 

2.7 

2. 05 

2.8 

4.4 

2.5 

1.7 

,    1.8 

1.85 

,    3.05 

Nov. 


4.^ 

4.25 

4.3 

4.S5 

4.4 
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Daily  gage  height^  infect^  of  South  Platte  River  near  Kersey,  (lolo.^for  1906 — Continued. 


Day. 

Jan. 
2.7 

Feb. 
2.7 

Mar. 

2.7 

Apr. 

2.8 

May. 
4.4 

June. 
2.4 

July. 
2.0 

Aug. 
1.75 

Sept. 
1.95 

Oct. 
3.0 

Nov. 

6 

4.4 

7 

2.7 
2.7 
2.7 

2.7 
2.7 
2.65 

2.7 
2.7 
2.7 

2.8 
3.0 
3.2 

4.55 

4.4 

4.2 

2.1 
1.7 
1.7 

2.0 
2.0 
2.0 

1.7 
1.7 
1.7 

2.0 
2.2 
2.2 

3.1 
3.2 
3.2 

4.3 

8 

4. 28 

9 

4.38 

10 

2.7 

2.65 

2.7:) 

3.6 

4.2 

1.7 

2.35 

1.7 

2.2 

3.3 

4.22 

11 

2.7 

2.6 

2.75 

3.5 

4.05 

1.7 

2.8 

1.7 

2.2 

3.2 

4.12 

12 

2.7 

2.6 

2.75 

3.3 

4.0 

1.7 

2.3 

1.7 

2.2 

3.1 

3.98 

13 

2.7 

3,6 

2.75 

3.25 

4.2 

1.7 

2.0 

1.75 

2.4 

3.0 

3.98 

14 

2.7 

2.65       2.75 

3.1 

4.0 

1.6 

1.9.5 

1.75 

2.4 

3.0 

3.98 

15 

2.7 

2.65       2.75 

3.0 

4.0 

3.0 

2.1 

1.75 

2.4 

3.0 

o*  W4 

16 

2.7 

2.65 

2.7 

2.95- 

3.9 

2.8 

3.3 

1.75 

2..V) 

3.0 

3.75 

17 

2.7 

2.65 

2.7 

2.85 

3.5 

2.5 

3.7 

1.7 

2.65 

2.05 

3.75 

18 

2.7 

2.65 

2.65 

2.8 

3.5 

2.7 

3.6 

1.7 

2.7 

2.95 

3.75 

19 

2.7 

2.65 

2.6 

2.85 

3.4 

2.6 

3.6 

1.7 

2.8 

2.9 

3.75 

20 

2.7 

2.65 

2.7 

2.9 

2.7 

2.3 

3.3 

1.7 

2.8 

2.9 

3.75 

21 

2.7 

2.65 

2.8 

2.95 

2.3 

2.0 

2.8 

1.7 

3.1 

3.0 

3.75 

22 

2.7 

2.65 

2.8.5 

3.1 

2.3 

l.ft5 

2.3 

1.75 

3.4 

3.8 

3.7 

23 

2.75 

2.6 

3.0 

3.1 

2.3 

1.95 

2.2 

1.75 

3.35 

3.9 

3.7 

24 

2.75 

2.6 

3.2 

3.1 

2.3 

2.3 

2.0 

1.75 

3.3 

3.95 

3.7 

25 

2.75 

2.6 

3.25 

3.1 

2.7 

2.3 

2.0 

1.75 

3.2.5 

4.0 

3.7 

26 

2.75 

2.6 

3.3 

3.2 

3.5 

3.3 

1.8 

1.8 

3.25 

4.0 

3.7 

27 

2.75 

2.6 

3.3 

3.5 

3.8 

2.8 

A  •  1 

1.8 

3.2 

4.0 

3.7 

28 

2.75 

2.6 

3.25 

4.0 

3.6 

2.55 

Ji  •  • 

1.8 

3.2 

4.1 

3.7 

29 

2.75 

3.2 

4.3 

3.2 

2.3 

J.  •  ff 

1.8 

3.1 

4.1 

3.65 

30 

2.75 

3.2 

4.1 

3.2 

2.a'> 

1.7 

1.8 

3.1 

4.5 

3.6 

31 

2.7 

3.1 

3.2 

1  •  f 

1.8 

4.25 

Note.— Floating  ice  January  1  to  February  15. 

Ratinn  table  far  South  Platte  River  near  Kersey y  Colo.,  from  January  1  to  December  St^ 

1906. 


Gage 
height. 

Dis-      1 
chaige.  ' 

Sec-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec-ft. 

Gage 
height. 

Dis- 
charge. 

Sec-ft. 

Gago 
■   height. 

'     Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Sec-ft. 

1.60 

110 

2.40 

345 

3.20 

WX5 

3.90 

1,380 

1.70 

130 

2.50 

390 

3.30 

875 

4.00 

1,470 

1.80 

1.55 

2.60 

440 

3.40 

950 

1        4.10 

1,.5(V5 

1.90 

180 

2.70 

495 

3.50 

1,030 

4.20 

1,0«)0 

2.00 

210 

2.80 

.5.50 

3.60 

1,115 

4.30 

1,7M) 

2.10 

240 

2.90 

610 

3.70 

1,200 

4.40 

1.86.5 

2.20 

270 

3.00 

670 

3.80 

1,290 

4.50 

1,970 

2.30 

305 

3.10 

735 

■ 

Note.— The  above  table  is  applicable  only  for   open-channel   conditions.    It  is  based  on  seven 
discharge  measurements  made  during  1906  and  is  well  defined  between  gago  heights  1.9  feet  and  4.5  feet. 

Monthly  discharge  of  South  Platte  River  near  Kersey,  Colo.,  for  1906. 

[Drainage  area,  9,470  square  miles.] 


Discharge  in  second-feot. 


Month. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November. 


Maximum. 


522 
495 

875 
1,760 
2,020 

875 
1,300 

155 

9.50 
1,970 
1,860 


The  period. 


Minimum. 


495 
440 
440 
550 
3a5 
110 
130 
1.30 
1.55 
610 
1,160 


Moan. 


.502 
407 
58.5 
SOI 

1,200 
359 
.3,57 
141 
476 
986 

1,440 


Total  in 
acro-foot. 


.30, 900 
25.900 
36,000 
47,  700 
73,800 
21,400 
22.000 
8.670 
2S,,300 
«).()()() 
8.5,  7(X) 

441. (XX) 


Rim-off. 

Sec-ft.  per   Depth  in 
sq.  mile.    |    inches. 


0.a53 
.049 
.062 

.as.5 

.127 
.038 
.038 
.01.5 
.050 
.104 
.  1.52 


0.06 

.a5 

.07 
.09 
.15 
.04 
.04 

.iyi 

.06 
.12 
.17 


Note.— The  plotting  of  the  1906  measurements  appears  to  indicate  tliat  the  conditions  of  flow  for  «nv 
given  gage  height  remained  constant,  although  it  is  Icnown  thut  radical  changes  in  the  channel  at  this 
station  occurred  about  the  middle  of  the  year.  Radical  changes  in  the  conditions  of  flow  have  taken 
place  in  previous  years.    Values  are  rated  as  follows:  August,  good;  remainder  of  the  year,  c.xeellerjt. 
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SURFACE    WATER   SUPPLY   IN    1906. 


SOUTH    PLATTE   RIVER   NEAR   JULESBURG,  COLO. 

This  station  was  established  April  2,  1902.  It  is  located  at  the 
wagon  bridge  crossing  the  South  Platte  about  1  mile  southeast  of 
Julesburg,  Colo.,  a  station  at  the  junction  of  the  main  line  and  the 
Denver  branch  of  the  Union  Pacific  Railroad.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  229,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

As  this  is  the  last  station  on  the  South  Platte  in  Colorado,  and  as 
it  is  also  below  all  irrigation  ditches  taking  water  from  the  South 
Platte  in  Colorado  with  the  exception  of  one,  it  is  of  considerable 
importance  for  obtaining  data  relative  to  the  flow  of  return  waters 
as  well  as  to  the  natural  flow  of  the  main  channel.   . 

Discharge  ineasurctnenU  of  South  Platte  River  near  Julesburg ^  Colo.,  xji  1906. 


Date. 


February  24 . 
March  30.... 

June23o 

November  ti. 


Ilydrographer. 


I 


M.  C.  llinderiider. 

do 

do 

li.  1.  Meeker 


Width. 


Feet. 
618  I 
823  I 
a  139 

898 


Area  of 

Gage 
height. 

Dis- 

Kection. i 

charge. 

Sq.ft. 

Feet. 

Set. -ft. 

427 

1.90 

918 

530 

2.20 

1.200 

a  52 

1.48 

71 

924  1 

1 

2.78 

1,940 

a  Wading  section. 
Daily  gage  height,  in  feet,  of  South  Platte  River  near  Julesburg,  Colo.,  for  J90C. 


1. 
2 

5! 

4. 

5. 

0. 
7. 
H. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 

22. 

2:i. 


Day. 


Fob.    '    Mar.       Apr.       May.      June.      July.       Aug.      Sept.   i    Oct.       Nov. 


1.9 

1.9 

1.9 

1.85 

1.85 


1.9 
1.9 
1.9 

1.9 
2.2 
2.75 


24 

1.9 

25 

1.9 

2ri 

1.9 

27 

1.  So 

2S 

1.85 

2<) 

30 ::::: :" 

31 

1.9 
1.9 
1.9 

1.9 
2.2 
2.75 
2.85 


2.7 


2.2 

2.25 

2.2 

1.95 

2.0 

1.95 

1.95 

1.85 

1.9 

1.9 

1.9 

1.9 

2.5 

1.95 

1.9 

1.8 

1.9 

1.9 

1.95 

1.9 

1.85 

1.8 

1.8 

1.8 


1.8 

1.8 

2.  25 

1.8 

2.45 

1.0 

2.  25 

1.6 

2.  25 

1.6 

2.25    . 

1.6 
1.6 
1.6 
1.6 
1.7 


1. 
2. 
2. 
2. 


75 
0 
2 
05 


2.05 


2. 
2. 
2. 


05 
05 
0 


1.9 

1.8 

1.75 

1.6 

1.55 

1.5 

1.4 

1.35 

1.35 

1.5 

1.55 

1.7 


1.9 

1.9 

1.85 

1.7 

1.6 

1.55 


1.5 

1.4 

1.45 

1.45 

1.4 

1.4 

1.35 

1.35 

1.3 

1.35 

1.3 

1.4 

1.35 

1.5 

1.3 

1.3 
1.3 
1.3 
1.3 
1.25 


1.4 
1.4 
1.4 
1.4 

1.4 


1.4 
i'.A 
i.*4 


1.35 

i.'s" 


1.4 
i.*35"| 


1.45 


1.35 
1.35 


1. :« 
i'.'s" 
i.'3  ' 


1.2 
1.45 


1.45 


1.25 
i.25 

i.W 


1.3 
i.'2' 


1.2 
1.3 

1.35 

1.15 

1.45 
1,4 

1.3 

1.15 

1.4 

1.3 

1.15 

1.15 

i.'is 
i.'2" 


1.1 

i.'is 

i.'is 


1.35 
1.35* 

i.'ss' 


2.6 

1.2 

1.3 

1.45    . 

1.2 

1.3 

1.35 

2.6 
"» 

1.45 
i.96' 
1.95  1 


2.8 

'2.8' 

2.8' 


2.6 

2.6" 

2.6 


2.5 

1.4 

1.95 

2.75 

1.35 

1.95 

2.75 

1.35 

1 

1.95 

2.75 

1.35 
1.35    . 

1.85    . 

1.35 

1.95    . 

1.35 

1.95    . 

1.4 

2.5     . 

PLATTE    RIVER    DRAINAGE    BASIN. 
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Rating  table  for  South  Platte  River  near  Julesburg,  Colo., /or  1906. <^ 


Ga»i> 
1    heignt. 

Dis- 

(Jage 
height. 

1      Feet. 

Di»- 

(iaffo 
height. 

Feet. 

Dis- 

(lage 
heignt. 

Feet. 

!      Dis- 

charge. 

1 
Sec.-ft. 

charge. 

charge. 
Sec.-ft.    1 

charge.  . 

I       Pert. 

Sec.-ft. 

Sec.-ft. 

1.10 

7 

1.70 

IW 

2.30 

825 

2.90 

2,330 

1-20 

14 

1.80 

230 

2.40 

1,000     1 

3.00 

2,700 

.    1.30 

28 

1.90 

310 

2.50 

1,200 

3.10 

3,090 

1.40 

48 

2.00 

410 

2.tJ0 

1,4;« 

1.50 

77 

2.10 

530 

2.70 

1,700 

l.t» 

1 

115 

2.20 

670 

2.80 

2,000 

1 

«  The  table  was  applied  indiiwitly  from  February  1  to  May  31. 

\(tTE. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  basM^d  on  discharge 
niejistin»nM"nts  ina<le  during  190.>-rt,  and  is  not  wfll  defined. 

MorUhlij  discharge  of  South  Platte  Rrter  near  Jtilesbvrg,  Colo.,  for  lUOd. 

[Drainage  area,  20,600  square  miles.] 


Dischargi^  in  second-feet. 


Uun-olT. 


Month. 


Maximum.   Minimimi. 


Total  In    I         -       - 

Mean        acre-feet,   i  Sec.-ft.  per 


FrJ.ruarv  (1-13;  24-28) 

Mjirch  (13  days; 

April 

May 

Iiiru' 

July 

.\tipust 

S»pU'mlwr 

<>ito}>»T 

Novi'niber 


I 


2,800  i 

3,120 

1,800 

880 

77 

62 

62 

48 

2,000 

1.850 


870 

920 

210 

50 

14 

28 

10 

t 

38 

,200 


1.030 
1.580 
b3(3 
302 
42.  G 
38.9 
21.1 
30.5 
079 
1,550 


The  period. 


36.SO0 
40, 700 
37,800 

18.  roo 

2.530 
2,390 
1,300 
1.810 
41.800 
49.200 

23.T00O 


sq.  mile 


0.050 
.077 

.o;ji 

.015 
.0021 
.0019 
.0010 
.  0015 

.o:j3 

.075 


Depth  in 
imhes. 


0.a'J 
.04 
.03 
.02 
.002 
.002 
.001 
.002 
.04 
.04 


Note.— The  discharg.^  wa?  interpolated  for  missing  gag.'  heights.    Values  can  not  safely  Iw  consid- 
ered as  tietter  than  approximate,  owing  to  shifting  chann*]  condition.s  and  insufficient  data. 

CLEAR    CREEK    AT    FORKSCREEK,    COLO. 

This  station  was  established  May  29,  1899.  It  is  located  at  the 
United  States  Geological  Survey  bridge,  just  below  the  Colorado  and 
Southern  Railway  bridge  at  the  railroad  station,  in  T.  33  S.,  R.  72  W. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  231,  where  are  given  also  references 
to  publications  that  contain  data  ft)r  previous  years.  The  station  is 
important  because  of  its  location  above  all  diversions  and  also  because 
of  contemplated  power  development. 

Discharge  measurements  of  Clear  Creek  at  Forkscreel\  Colo.,  in  lUOG. 


Date. 


Hydrographer. 


April  4. 
Mav7.. 
May  2B. 

June  7. 


M. 

T. 
M. 

T. 


C, 

E. 
C. 

E. 


Hinderlider. 

Brick 

Hinderlider. 
Brick 


June  13 ' do 

June  28 M.  C.  Hinderlider. 

Autnist  18 R.  L  Meeker 

Octo>)er  5 ; do 

Octoter  24. . .  .^ do 


Width. 


Feet. 


28 
3C. 

;«) 
3r) 

34 
31 


Area  of 
section. 


Sq.  ft. 
19 


52 
94 

\m 

145 
HI 

«i8 
77 
59 


(lUge 
heiyht. 


Dis- 
charge. 


Feel. 

Sec.-ft. 

2.20 

49 

3.  22 

227 

3.80 

(i3r. 

4.  10 

KiH 

5.  20 

l.r,(X) 

4.10 

712 

:i.  l.^> 

237 

3.  l.') 

:V2'2 

3.00 

l'.»9 
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SURFACE    WATER   SUPPLY   IN   1906. 


Daily  gage  height^  in  feet,  of  Clear  Creek  at  Forkscreeky  Colo.  ^  for  1906. 


Day. 


Apr.       May 


1 

2.28 

2 

2.35 

3 

2.32 

4 

2.30 

5 

2.28 

6 

2.35 

7 

2.52 

8 : 

2.42 

9 

2.40 

10 

2.48 

11 

2.52 

12 

2.58 

13 

2.32 

14 

2.40 

15 

2.42 

Iti 

2.52 

17 

2.58 

18 

2.70 

19 

2.65 

20 

2.60 

21 

2.70 

22 

2.85 

23 

2.98 

24 

2.98 

25 

2.90 

26 

2.92 

27 

2.92 

28 

2.68 

29 

2.72 

30 

2.80 

31 

2. 
2. 
2. 
3. 
3. 

3. 
3. 
3. 
3. 
3. 


82 
85 
90 
O) 
12 

18 
28 
35 
48 
52 


3.58 
3.55 
3.55 
3.45 
3.45 

3.68 
3.78 
3.80 
3.88 
4.  a*) 

4.02 
4.10 
4.20 
4.18 
4.08 

3.92 
3.92 
4.18 
4.22 
4.10 
4.02 


June. 


4.10 
4.10 
4.02 
4.02 
4.15 

4.35 
4.12 

4.08 
4.20 

4.42 
4.98 
5.22 
5.10 
5.18 

5.12 
6.00 
4.62 
4.50 
4.45 

4.42 
4.42 
4.42 

4.28 
4.08 


4. 
4. 
4. 
4. 


15 
15 
18 
12 


4.15 


July. 


4.28 
4.28 
4.12 
4.02 
3.95 

3.95 
3.98 
4.00 
3.98 
4.00 

4.05 
4.10 
4.10 
4.18 
4.05 

3.92 
3.88 
3.88 
3.90 
3.88 

3.82 
3.82 
3.80 
92 
72 


3. 
3. 


3. 
3. 
3. 
3. 
3. 
3. 


65 
60 
52 
55 
52 
48 


Aug.       Sept. 


3.42 
3.40 
3.40 
3.38 
3.32 

3.30 
3.38 
3.28 
3.22 
3.20 


3. 
3. 
3. 
3. 
3. 

3. 
3. 
3. 
3. 
3. 


28 
20 
20 
25 
22 

25 
20 
12 
05 
08 


3.25 
3.25 
3.35 
3.40 
3.25 

3.15 
3.12 
3.02 
3.00 
2.98 
2.98 


3.05 
3.00 
2.95 
2.90 
2.90 

3.18 
3.12  I 
3.12  ' 
3.10 
3.10 


3. 
3. 
3. 
3. 
3. 

3. 
3. 
3. 
3. 
3. 


10 
02 
10 
20 
25 

68 
fiO 
55 

48 
58 


I 


Oct. 


Nov. 


2.95 

3.50 

2.92 

3.32 

3.45 

2.90 

3.28  1 

3.45 

2,80 

3.12  1 

3.45 

2.80 

2.98 

3.42 

2.80 

3.00 

3.42 

2.80 

2.98 

3.40 

2.80 

2.95 

3.38 

2.M) 

3.00 

3.35 

2.80 

2.98 

3.35 

2.75 

3.30 
3.25 
3.20 
3.20 
3.18 

3.18 
3.10 
3.00 
3.00 
2.98 

2.95 
2.90 
2.90 
2.95 
3.00 


2. 

75 

2. 

70 

2. 

75 

2. 

78 

2. 

70 

2. 

.>8 

2.50 

3. 
2. 
2, 

3. 

2. 


00 
98 
98 
00 
90 


2.92 


Rating  table  for  Clear  Creek  at  Forkscreek,  Colo.,  for  1906. 


Gage 
height. 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Dis-     !      Gafl:e 
charge.       height. 


Dis- 
charge. 


Sec. -ft. 

49 

59 

71 

85 

100 

117 

135 

157 


Ffet. 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


I 


Sec.'ft. 
183 
213 
245 
280 
320 
365 
415 
475 


Gage 
height. 


Feet. 
3.80 


Dis-     |:     Gage  Dis- 

charge,      height,      chaige.  i 


90 
00 
10 
20 
4.30 
4.40 
4.50 


Sec.-ft. 

545 

G20 

706 

795 

895 

1,000 

1,116 

1,240 


Feet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 


Sec.-ft. 
1,3/0 
l,5a5 
1,64,5 
1,785 
1,930 
2,080 
2,230 


Note.— The  above  table  is  applicable  only  for  openrchannel  conditions.    It  is  based  on  eight  discharac 
measurements  made  during  1906,  and  is  fairly  well  defined. 

Monthly  discharge  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1906. 

[Drainage  area,  345  square  miles.] 


Month. 


April 

May 

June 

July 

AuguBt 

Septenil)or 

OctolKT 

Novem^)er  (1-17) 


The  p<?riod. 


Note.— Values  for  1906  are  good. 


Discharge  in  swond-feet. 

Total  in 

Run-oif. 

f 

Maximum. 

178 

Minim  imi. 
57 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

a33 

102 

6.070 

0.296 

916 

139 

510 

31,400 

1. 48               1.  71 

2, 2150 

688 

1.170 

(i9,e00 

3. 30    '           3.  78 

979 

S-V) 

r»38 

39.200 

1. 85               2.  13 

329                  178 

256 

15,700 

.742                 .8«i 

1                463 

157 

238 

14.200 

.two                 .77 

;                3tv> 

157 

240 

14,800 

.m\ 

.80 

1                162 

85 

129 

4,350 

..374 

.24 

1 

1 

195,000 
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PLATTE  RIVER. 
DESCRIPTION   OF   BASIN. 

From  the  point  of  junction  of  North  and  South  Platte  rivers  the 
main  stream  winds  eastward  across  Nebraska,  uniting  with  the  Mis- 
souri at  Plattsmouth,  about  10  miles  south  of  Omaha.  Its  course 
lies  in  the  main  through  broad,  level  bottom  lands,  rather  sandy  in 
places,  but  for  the  most  part  fertile,  bordered  by  bluffs  varying  in 
height  from  50  to  300  or  400  feet.  From  its  source  to  a  point  near 
Ashland,  Saunders  County,  it  is  a  broad,  shallow  stream,  flowing  in 
many  places  as  a  network  of  interlacing  channels  among  numerous 
islands  and  sand  bars,  but  father  east  it  is  confined  between  heavily 
wooded  limestone  bluffs. 

The  average  annual  precipitation  is  about  23  inches,  of  which  69 
per  cent  falls  during  the  five  months  of  the  growing  season,  from  April 
to  August;  about  half  of  the  remainder  is  snowfall.  The  stream  is 
subject  to  periodic  floods,  caused  by  the  melting  of  snows  in  the  head- 
waters regions  of  North  and  South  Platte  rivers;  these  floods  reach  a 
maximum  in  June  and  July  and  often  do  considerable  damage  to 
property  on  the  lower  portions  of  the  stream.  In  the  western  part  of 
the  drainage  area  the  waters  of  the  river  are  extensively  used  for 
irrigation. 

The  Loup  and  its  branches,  which  form  the  most  important  trib- 
utaries of  the  Platte,  drain  an  area  13,540  square  miles  in  extent, 
lying  in  the  heart  of  Nebraska.  The  Loup  proper  is  formed  by  the 
junction  of  North  and  Middle  Loup  rivers,  which  unite  near  the  city 
of  St.  Paul,  the  Middle  Loup  in  turn  receiving  the  South  Loup  in  the 
southwestern  part  of  Howard  County.  The  principal  tributaries  are 
Beaver,  Cedar,  Calamus,  and  Dismal  creeks.  A  comparatively  small 
amount  of  water  is  diverted  for  irrigation,  the  ditches  generally  being 
small  and  covering  limited  areas.  A  number  of  power  plants  are  in 
operation  and  others  of  considerable  extent  have  been  proposed,  par- 
ticularly one  near  Columbus,  by  which  it  is  believed  that  about  20,000 
continuous  horsepower  may  be  developed. 

PLATTE   RIVEB   NEAR   LEXINGTON,  NEBR. 

This  station  was  established  April  2,  1902.  It  is  located  at  a  high- 
way bridge  3  miles  south  of  Lexington,  Nebr.,  in  sec.  20,  T.  9  N.,  R. 
21  W.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  172,  page  235,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 
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SUKFACE   WATER   SUPPLY   IN   1906. 


Discharge  measurements  of  Platte  River  near  Lexington,  Nebr.,  in  1905-6. 


Date. 


1905. 

Aprl 1 

May  16 

June  12. 

July  10 

July  18 

August  2 

August  23 

September  6... 
September  20. . 

1906. 

AprllO 

liay  10 

Julys 

July  31 

September  8. . . 

October  19 

November  10. . 


Ilydrographer. 


Width. 


Q.  W.  Bates.. 

do 

H.  C.  Gardner. 

do 

do 

do 

H.  O.  Sm.th... 
H.  C.  Gardner. 
F.  S.  Dobson.. 


Feet. 
3,720 
3.790 
3,720 
3,800 
2,900 
3,140 


Area  of 
section. 


F.  S.  Dobson... 

do 

Arthur  Dobson. 

do 

A.  R.  Wilson... 
Arthur  Dobson. 
do 


1.480 
1,540 


3,800 


3,770 
3,620 


Sq.ft. 
1,420 
5.050 
8.220 
4,700 
1.680 
1,760 


637 
502 


2,910 
3.240 
2.550 
1,180 
577 
923 
2,490 


aae 
iKht. 


heigl 
Feet. 

aso 

4.25 
4.93 
3.93 
a38 
a48 


Dis- 
charge. 


a25 
a  10 


a83 
a  93 
ass 
a  52 
ass 
a4io 
a  78 


Sec.-ft. 

2.470 

13.800 

25.SOO 

11,000 

2.880 

2,»iO 

0 

990 

710 


6.570 
6.5(0 
4,910 
2.040 

780 
1.540 

4.920 


Daily  gage  heighty  in  feet,  of  Platte  Rinr  near  Lexington,  Nehr.,for  1906. 


Day. 


Apr.    '   May.      June.      July.       Aug.      Sept.       Oct.    '    No%-. 


1 

1 

2 

« 

3 

4 

5 

a82 

6 

a  82 

7 

a77 

8 

aso 

9 

1  a82 

10 

a87 

11 

1  a95 

12 

.  ..  '  a  87 

13 

aso 

14 

a82 

15 

a87 

16 

a92 

17 

a85 

18 

aso 

19 

a  80 

20 

aso 

21 

a85 

22 

a  84 

23 

,^82 

24 

.    a  7.5 

25 

a  72 

26 

'   3,70 

27 

a80 

28 

.3.87 

29 

'  a95 

30. 
31. 


a96 


a97 
a97 

400 
4.00 

a95 
a98 

4.02 

a97 
a92 
a95 

a95 
a85 
as2 
aso 
a82 

ass 
a  75 
a77 
a72 
aso 

a87 

4.00 
4.00 
4.02 
4  07 

420 
416 
412 
455 
415 
420 


4  27 
4  42 
4  44 
4.47 
4  47 

450 
450 
442 
417 
4  11 

405 
a  97 
a  95 
400 
406 

402 
a97 
a92 
a87 

a90 
ass 

405 
407 
410 
4  12 

415 
410 
4  07 
402 
a97 


ass 
a72 
aso 
a  81 
a82 


a 
a 
a 
a 


87 
80 
83 

72 


a  67 

a  57 
aeo 
a6o 
ass 
a56 

a  57 
ass 
ass 
ass 
aoo 

a62 
aoo 
a  57 
ass 
ass 

aas 
a6o 
ass 
a  52 
aso 
a  52 


a  45 
a  40 
a  45 
a  57 
a  61 

aes 
a  60 
aso 
a  47 
a40 

a4o 
a34 
a27 
a22 
a20 

a  17 
a20 
a20 
a  15 
a  10 

a  07 
ao2 
aoo 
a  10 
a2s 

a30 
ass 
a42 
a27 
a  27 
a2s 


a3o 
a35 
a  a*) 
a  40 
a4o 

a40 
ass 
a37 
ass 
aso 

a  25 
a42 
a4S 
a  52 
aso 

a44 
a37 
a37 
a40 
a42 

a4s 
a  47 
a46 
a45 
a4o 

a42 
a4o 
a  42 
a40 
ass 


a37 
ass 
ass 
a  45 
a40 

a42 
a44 
a4S 
a45 
a42 

a42 
a42 
a4S 
a46 
a  47 

as? 

aso 
a  45 
aso 
a  52 

a  52 
a  52 
a  57 
ass 
a  52 

ass 
ass 
a  75 
a  95 
a  77 
a90 


a  81 
av>2 
a9J 

3.94 

a  95 

z.\o 
a77 
as) 
aso 

aM 

aW' 
aio 
arv 

aK) 
aso 

ar«6 
ann 
a  75 
a  70 
ato 

a<o 
a4>i 
as2 

32 
46 


a 
a 


«jO 

a  42 
a35 


a 
a 
a 


Note.— Sunday  and  holiday  gage  heights  Interpolated.    Gage  heights  are  the  mean  of  the  two  gages. 
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Daily  ducharge^  in  second-feei,  of  Platte  River  near  Lexington,  Nebr.,/or  1906-6, 


Day. 


1. 


1905. 


Mar.       Apr.      Itay. 


2.150 

2 2,1)00 

3 

4 1 


3,100 


6 3, 400 

7 3.000 

S 3,250 

9 1 2,700 

10 ' !  2.100 


11 2,o00 

12 2,300 

13 

14 1 

15 1 


24 1     2.tl00 

25 1,900 


26 2,000 

27 1  2.150 

2s I  i,aio 

29 1.900 


31. 


2,470 
2.470 


7,000 
9,300 

10,400 
10,900 
11,500 
11,000 
11,700 


3.000 
2.K50 
2.850 


16 ' 2.850 

17 ,  3. 400 

\^ ' '  .1.050 

19 3,400 

30 1 3,400 

21 j 5,200 

22 ' 0,300 

23 ' 6.000 


June. 


12,500 
12.500 

14,200 


3.400  I  14.700 
3,400  I  15,100 


15.100 
16.000 
17.000 
15,J<00 
10,100 

18.000 

20.:no 

20.300 
18.400 
10,200 

13,800 
14.000 
13,800 
13,300 
14.000 

14.000 
14,000 
12,000 
11,100 
10,500 

13,000 
13,000 
18,200 
23,700 
23.100 
24,500 


27.600 
27,000 
20.400 
25,200 
24,000 

20.300 
17,700 
lO.TiOO 
10.500 
21,400 

23.200 
25.200 
22,ti00 
20.700 
27,700 

30.000 
29.000 
28.000 
2.">,500 
24,:tt0 

22,000 
19,400 
26.100 
25.000 
21,100 

17,900 
15,000 
12,900 
11,800 
12,000 


July.   '    .\ug. 


11.500 
15.  (XK) 
21,ti00 
17.800 
14,200 

11.000 
10.700 
14,000 
12,300 
11,000 

11,000 
9.000 
8,000 
7.200 
6,000 

.5,.)00 

3,200 
3.000 
3,200 

.1,000 
4,700 
4,100 
3,600 
3,000 

2,800 
2,650 
2,100 
2,300 
2,()00 
2.800 


900 
700 
700 
800 
1,100 

600 
800 
100 
100 
100 

100 

100 

0 

0 

0 

0 
0 
0 
0 
0 
0 


3,900 
2.900 
3.800 
3.400 
2.900 

2,200  • 
1.900 
1,900  I 
2,200  ' 
2,500 


Sept. 


0 

300 

300 

300 

1,200 

990 
800 
800 
800 
600 

400 
500 
700 
500 
700 

1,600 
2.000 
2.300 
2,100 
1,900 

1.900 
2,000 
2,000 
1,700 
1,300 

1.300 

1,200 

1,000 

800 

900 


Day. 


Apr.   i   May.      June.      July.   I   Aug.      Sept.       Oct. 


Nov. 


1906. 


1. 
o 

^  • 

3. 
4. 
5. 


6,500 


6 6,500 

7 I  5.800 

8 ; 6,100 

9 1  6,500 

10 7,200 

11 8,600 

12 7,100 

13 6,200 

14 6.400 

15 6,800 

16 7,600 

17 6,600 

18 6,000 

19 6,000 

20 6.000 


21. 
22 

n. 

24. 
25. 


26. 

27. 

28., 

29. 

.10. 

31. 


6.600 
6,500 
6,100 
6,000 
4,600 

4,400 
6,600 
6.600 
7,700 
8,000 


8,100 

8,100 

8,500 

8,500 

7,700 

8.200 

8,800 

7,500 

6,800 
7,200 

7,200 
6,800 
6.400 
6.200 
6,400 

6.800 
4,500 
4.800 
4.000 
4,900 

6,900 
7,700 
7,700 
8,000 
8,900 

11.100 
10.400 
9.700 
18,000 
10.200 
11.000 


12,500 
15.500 
15.800 
16.400 
16,400 

17,000 
17.000 
15.400 
10.500 
9,400 

8.400 
7,100 
6,800 
7.500 
8.400 

7.900 
7.000 
6.300 
5,  .500 
6.000 


6,100 
3,600 
4,500 
4.(500 
4,700 

5,400 
4,500 
4,900 
3,600 
3,100 

2.100 
2,600 
2.()00 
2,100 
2,200 

2.  .300 
2,100 
2.200 
2,200 
2,000 


I 


5.300 

2.800 

8.100 

2,000 

8.500 

2.400 

9,000 

2.200 

9,300 

2,200 

9.900 

.3,200 

9.000 

2,700 

8,500 

2.300 

7.800 

2.000 

7,000 

1.900 

2.000 

1,400 
1,000 
1,400 
2,400 
2,800 

3,000 
2.700 
1,800 
1,000 
1,000 

1,000 

GOO 

100 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
100 

200 
600 
1,100 
100 
100 
100 


200 

600 
600 
900 
900 

900 
600 
700 
500 
250 

100 
1,100 
1,300 
1,900 
1,800 

1,400 

900 

900 

1.100 

1,300 

1.500 
1.700 
1,600 
1.500 
1,100 

1,400 
1,200 
1,400 
1.200 
1.100 


1,000 

900 

900 

1,600 

1,200 

1,600 
1,700 
1,800 
1,800 
1,600 

1,600 
1,000 
1,800 
1,900 
2,000 

1.300 
2,400 
2.000 
2,400 
2,700 

2,700 
2,700 
2,900 
2,700 
2,400 

2,700 
2,700 
4,800 
7.000 
5.000 
6,800 


6,600 
7,100 
7,000 
7,200 
7,400 

6,700 
5.000 
6,200 
6,200 
6,300 

6,000 
6,500 
5,800 
6, '200 
6,200 

3,600 
6,200 
4,600 
4,000 
2,900 

2,900 

1.800 

600 

600 

1,700 

3,000 
3,400 
.3,000 
1.300 
200 


I 


Not*.— The  daily  discharge  was  obtained  by  the  indirect  method  for  shifting  channel  conditions. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  Platte  River  near  Lexington,  Nebr.^for  190&-6, 

[Dralnago  area,  53,300  square  miles.] 


Month. 


Discharge  In  socond-fcM't. 


March  (24-31) 

April 

May 

June 

July 

August 

September 


1905. 


Maximum. 


2,900 
11,700 
24.rjOO 
30,000 
21,600 
3.900 
2.300 


Minimum. .    Menn. 


Run-off. 


1.650 

2,100 

10,500 

11.800 

2,100 

0 

0 


2,1«) 
4.990 
15,800 
22,100 
7,770 
1,090 
1.100 


Total  in 
arre-lect. 


34,600 

297.000 

972,000 

1,320,000 

478.000 

67.000 

65,500 


Sec.-f  t.  per 
sq.  mile. 


0.041 
.094 
.296 
.415 


Deptb  in 
inches. 


The  period i    3.230.000 


April  (5-30) 

May 

June 

July 

August 

8epteml>er. . 

October 

Novemlx»r. . 


1906. 


8.500 
18.000 
17.000 
5.400 
3,000 
1.900 
7,600 
7,400 


4.400 

4,000 

5,300 

1,900 

0 

100 

900 

200 


6.420 
7,770 
9.970 
3.010 
745 
1,060 
2.480 
4.210 


331.000 
478,000 
503,000 
185,000 
45,800 
63,100 
152,000 
251.000 


.120 
.146 
.187 
.056 
.014 
.020 
.047 
.079 


The  period I 2, 100, 000 


01 
,10 
.34 
,46 


.146 
.020 
.021 

.17 
.02 
.02 

.12 
.17 
.21 
.06 
.02 
.02 
.05 
.09 


NoTR.  -Values  are  rated  a^  follows:  March,  April.  August,  September,  1905,  August  and  September, 
1906.  approximate;  May  to  July,  1905,  April  to  July,  October  ana  November,  lOO^Tiair. 


PLATTE   RIVER    NEAR   COLUMBUS,  NEBR. 

This  station  was  established  June  4,  1895.  It  is  located  at  the 
Meridian  Bridge,  about  3  miles  south  of  Columbus,  Nebr.,  in  sec.  31, 
T.  17,  R.  1  E.  The  bridge  lies  on  the  sixth  principal  meridian.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  172,  page  237,  where  are  given  also  References  to 
publications  that  contain  data  for  previous  years. 

Uischurge  measurements  of  Platte  River  near  Columbus,  Nebr.,  in  1906. 


Date. 


Uydrographer. 


April  30 Geo.  W.  Bates. 

May  3 do 

June  8 ,..    Arthur  Dobson. 

July  13 1 do 

Augustus do 

September  29 do 

Octol)er27 do 

November  24 do 


Area  of 
section. 


Gaee 
heignt. 


DU- 
chaise. 


Sq.ft. 

Feet. 

Sec. -ft. 

4.400 

4.51 

16.800 

5,380 

5.12 

19.800 

4,570 

4.52 

13.800 

1.550 

2.90 

2.880 

40 

1.24 

51 

386 

1.88 

5&4 

1,540 

2.98 

3.160 

960 

2.65 

2,150 

PLATTE   BIVER   DRAINAGE   BASIN. 
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Daily  gage  height^  in  feet  j  of  Platte  River  near  Columbus^  Nebr.yfor  1906. 

I   Apr.      May. 


Day. 


June.  I  July. 


2 

3 

4 

5 

6 

1. ................ ..^ - ■ 

g 

3. 76 

9 

3. 65 

10 

3.6 

11 

3.6 

12   

3. 65 

13  

'      3.8 

14 

4.2 

15 

3.95 

16 

3.65 

'      3.7 

18 

3.6 

3.45 

20 

3.35 

21 

3.0 

3.25 

3.4 

3.5 

3.3 

3.3 

3.45 

3.8 

4.5 

4.3 

22  

23  

24  

25  

26  

27     

a     

2D     

30  

31 

&1 

5.1 
5.K 
4.7 
4.4 

4.3 

4.1 
3.8 
3.8 
3.75 

3.7 

3.65 

a55 

3.5 

3.35 

3.35 

3.25 

3.2 

3.2 

3.2 

3.15 
3.15 
3.05 
3.55 
4.1 

3.7 

3.8 

3.1 

3.05 

3.85 

3.95 


3.9 

4.1 

4.1 

4.55 

4.55 

4.5 
4.45 

4.65 
4.45 
4.4 

4.1 

3.9 

3.75 

3.6 

3.55 

3.5 

3.65 

4.0 

3.75 

3.85 

3.55 

3.35 

3.3 

3.35 

4.0 


4.5 
4.16 
3.95 
4.0 


4.15 

3.75 

3.7 

3.55 

3.46 

3.3 

3.2 

3.15 

3.05 

2.95 

2.9 

2.8 

2.9 

2.85 

2.76 

2.7 

2.65 

3.2 

2>8 

2.8 

2.65 

2.6 

2.6 

2.85 

2.8 

2.75 

2.15 

2.95 

3.05 

3.0 

3.0 


Aug.   !   Sept 


Oct. 


Nov. 


I 


2.75 

2.7 

2.65 

3.2 

3.0 

2.75 

3.25 

3.05 

3.0 

3.15 


2. 
3. 
2. 
2. 
2. 


95 
0 

8 
6 
6 


aH6 

1.9 

1.45 

1.9    ' 

1.55 

1.85 

1.35 

1.7 

1.35 

1.65 

2.25 
2.5 
1.95  I 
1.66 
1.35 

1.35 

1.35 

1.35 

1.2 

1.15 

1.35 

1.25 

1.05 

La*) 

1.0 

0.9 


1.35 

1.35 

1.4 

1.66 

1.7 

1.6 

1.65 

1.65 

2.05 

2.75 

2.35 

2.6 

2.7 

2.75 

2.5 

2.4 

2.2 

2.2 

2.15 

2.05 

2.05 

2.15 

2.05 

1.9 

1.9 


1.7 

1.7 

1.65 

1.65 

1.75 

1.9 

1.9 

1.85 

1.9 

1.96 

2.1 

2.25 

2.4 

2.46 

2.46 


I 


2.7 

3.45 

3.45 

3.4 

3.55 

a55 

3.6 

3.6 

3.5 

3.5 

3.3 

3.3 

a45 

3.3 

3.3 

3.3 

3.16 

3.1 

3.1 

3.0 


2. 4     

2.96    

3.4     

3.2    ,        2.9 
3.36  I        2.95 


3, 
3. 
\ 

2. 
2, 


35  ■ 

0 

0 

7 

56 


2.8 


2.95 

2.9 

2.9 

2.9 

3.2 


Rating  table  for  Platte  River  near  Colurnbiis,  Nebr.,  for  1906. 


Gage 
height. 

Dis- 
chaige. 

hei^t. 

Dis- 
oharge. 

Sec.-ft. 

66o 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
chaige 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sec.-ft. 
7,370 

0.80 

6 

1.80 

2.80 

2,580 

3.80 

a90 

10 

1.90 

630 

2.90 

2,900 

3.90 

8,090 

1.00 

15 

2.00 

770 

3.00 

3,240 

4.00 

8,8(10 

1.10 

25 

2.10 

930 

3.10 

3,620 

4.20 

10,580 

1.20 

40 

2.20 

1,110 

3.20 

4.040 

4.40 

12,540 

1.30 

70 

2.30 

1,310 

3.30 

4.490    1 

4.60 

14,800 

1.40 

120 

2.40 

1,530 

3.40 

4,970 

4.80 

17,490 

1.60 

190 

2.60 

1,770 

S..* 

5,500    , 

5.00 

20,600 

1.60 

280 

2.60 

2,020 

3.60 

6,080    ' 

5.20 

24,100 

1.70 

380 

1        2.70 

2,290 

3.70 

6,700 

NoTK.— The  above  tal>le  Is  applicable  only  for  open-ohannel  conditioii8.     It  is  Imsed  on  eight  dis- 
charge measuremonts  made  during  1906,  and  is  weiJ  defined. 


Monthly  discharge  of  Platte  Rii'er  near  Columbus^  Nebr.Jor  1906. 

[Drainage  area,  56.900  square  miles.] 


Month. 


April  (*^) 

May 

June 

July 

.\ufru9t 

September.. 

Cx-tober 

November.. 


The  period . 


Discharge  in  second-feet. 


Maximum,  i  Minimum. 


13,600 

23,200 

15,400 

10,100 

4.260 

2.440 

4,970 

6,080 


3,240 

3,430 

4,490 

1,020 

10 

8 

330 

2,290 


Mean. 


O.-'VdO 

8,180 
9, 22() 
3,  ISO 
1,5«0 
846 
1,640 
4,080 


Total  in 
acn»-fe<'t. 


298.000 
.'V03, 000 
549, 000 
214,000 
97.200 
50,300 
101,000 
243,000 


sq.  mi 


Run-off. 


Se<'.-ft.  per   Depth  in 


0.115 
.144 
.162 
.061 
.028 
.015 
.029 
.072 


inches. 


0.10 
.17 
.18 
.07 
.03 
.02 
.03 
.08 


2,060,000 


NoTB.— Conditions  of  flow  remained  fairly  constant  during  1906. 
and  ICayi  fair;  June  to  November,  exoeilent. 


Values  are  rated  as  follows:  April 
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LOUP   RIVER   AT   COLUMBUS,    NEBR. 

This  station  was  established  October  13,  1894.  It  is  located  about 
75  yards  above  the  Union  Pacific  Railroad  bridge  and  6  miles  above 
the  mouth  of  the  river,  in  sec.  23,  T.  17  N.,  R.  1  W.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  172,  page  240,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  meastTremenls  of  Loup  River  at  Columbus^  Nebr.,  in  1906, 


Date. 


Ilydrographer. 


Width. 


Febnmry  23  . . .    F.  S.  Dobson . . . 

March  30 Geo.  W.  Bates . 

May  3 1 do 

Junes I  Arthur  Dobson, 

July  13 ' do 

August  28 do 

8eptnml)er  29 . .  I do 

October  27 ■ do 

November  24 do 


Pfet. 


360 
490 
530 
527 


Area  of 
section. 


210 


Sq.  ft. 

2.760 

1,200 

1,950 

I.IIO 

897 

977 

1,090 

764 

847 


height. 

Felt. 
5.95 
5.60 
6.S4 
4.39 
4.25 
4.65 
4.49 
4.63 
4.70 


Dis- 
charge. 


I  Stc.-ft. 
11,300 
7,620 
9,320 
2,760 
2.250 
2,810 
2,600 
3.760 
2,750 


Daily  gage  height,  infect,  of  Loup  River  at  Columbus,  Nehr.,foT  1906. 


Day. 


Apr.       May. 


1 1 

2 

3 

4 

5 

6 1 

7 

8 4.75 

9 i      4.9 

10 '      4,8 

11 1  4.65 

12 1  4.55 

13 4.8 

14 5.4 

15 5. 75 

16 4.9 

17 5.0 

18 4.  ft5 

19 5.5 

20 5.5 

21 4.9 

22 4.  S5 

23 ;  4.8 

24 1  4.8 

25 4.75 

26 '  4.8 

27 5.fv5 

28 6.1 

29 1  f,.75 

30 1  6.S.'', 

31.... 


June.  I  July.   •   Aug. 


4.3 


4. 
4. 
4. 
4. 
4. 


4.2 

4.3 

4.5 

4.56 

5.! 

4. 75 

4.85 

4.9 

4.(55 

5.3 

4.8 


8.4 

4.6 

6.  .55 

4.4 

5.75 

4.5 

5.76 

4.5 

5.5 

4.45 

5.0 

4.5 

5.0 

4.5 

4.9 

4.4 

4.7 

4.4 

4.3 

4.35 

4.3 

4.25 

4.2 

4.2 

4.35 

4.2 

4.3 

4.25 

4.35 

4.. 35 

4.3 

4.35 

4.4 

4.3 

4.25 
4.25 
4. 15 
4.25 
4.4 


4.85 
4.8 
4.85 
4.6 


5.4 

4.8 

4.75 

4.7 

4.65 

4.6 

4.a5 

4.85 

4.3 

5.0 

4.25 

4.9 

4.2 

6.1 

4.2 

5.7 

4.2 

5.35 

4.15 

5.3 

4.15 

4.1 

4.2 

4.1 

4.2 

4.25 

4.2 

4.25 

4.65 

4.45 

4.65 

4.4 

4.45 

4.45 

4.35 

4.25 

4.65 

4.25 

4.55 

4.6 

4.55 


Sept.       Oct. 


Nov. 


4.25 

4.4 

4.3 

4.35 

4.45 

4.35 

4.4 

4.4 

4.4 

4.3 

4.4 

4.3 

4.a5 

4.3 

4.35 

4.25 

4.3 

4.25 

4.1 

4.25 

4.7 

4.2 

4.55 

4.3 

4.6 

4.55 

4.6 

5.5 

4.4 

4.95 

4.35 

4.75 

4.3 

5.15 

4.25 

4.8 

4.2 

4.66 

4.15 

4.4 

4.15 

4.5 

4.a5 

4.45 

4.05 

4.45 

4.05 

4.5 

4.1 

4.5 

4.4 

4.5 

4.65 

4.45 

4.a5 

4.4 

4.35 

4.4 

4.3 

4.45 

4.3 

4.35 

4.35 

4.35 

4.4 

4.3 

4.5 
4.4 
4.5 
4.5 
4.6 

4.65 

5.05 

5.05 

5.3 

5.0 


75 

6 

95 

55 

85 


4. 
4. 
4. 
4. 
4. 
4.75 


I 


4.6 

4.65 

4.H 

4.9 

4.96 

4.95 

4.9 

4.7 

4.65 

4.75 

4.55 
4.35 
4.  .5 
4.4I» 
4.5 

4.5 

4.45 

4.55 

4.5 

4.5 


4.7 
4.7 

4.75 

4,8 

4.8 

4.8 

4.75 


KANSAS  BIVER  DRAINAGE   BASIN. 
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DceHy  discharge,  in  iecond-feet,  of  Loup  River  at  ColumbuMy  Nehr.,for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
/. 
S. 
9. 
10. 


Apr. 


Hay.   I  June. 


July. 


Aug.    ,  Sept. 


Oct.    '  Nov. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22- 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
3D. 
31. 


3,650 
3,ft'iO 
3,500 

2.900 
2,500 
3,600 
6,600 
8,700 

4.000 
4,500 
4,200 
7,300 
7,200 

4,000 
3,800 
3.600 
3,600 
3,400 

3,600 
8.100 

11,000 
8,700 

16,100 


25,000 

14,100 

8,700 

8,700 

7,200 

4.500 
4,500 
4,300 
3,400 
1,900 

1,900 
1,500 
2,000 
1,800 
1,800 

1,800 
1,600 
1,600 
1,600 
1,600 

1,600 
2,000 
2,700 
2,900 
5,400 

4,100 
4,500 
4,900 
3,600 
6,900 
4,300 


3,400 

7,900 

4,000 

1,400 

2,300 

2,800 

4,400 

3,600 

1,700 

2,100 

3,000 

3,900 

2,700 

2,200 

2,200 

3.200 

2,600 

4,200 

2,000 

2,400 

3,000 

2,400 

5,000 

2,000 

2,100 

3,200 

2,200 

4,400 

2,000 

2,100 

3,200 

2,100 

11,600 

1,800 

2,100 

2,800 

2,100 

9,000 

1,800 

1,900 

2,800 

2,100 

6.600 

1,700 

1,900 

2,600 

1,900 

6,200 

1,100 

2,000 

2.200 

1,900 

3,300 

1,400 

2,400 

2,000 

1,700 

2,700 

1,700 

2,400 

2,000 

2,100 

2,900 

2,700 

2,400 

2,200 

2,800 

2,900 

7,400 

2,500 

2,600 

2,100 

2,100 

4,400 

2,200 

2,600 

2,200 

1,900 

3,500 

2,900 

2,400 

2,100 

1,800 

5,400 

2,500 

2,600 

2,200 

1,600 

3,700 

3,100 

2,800 

3,600 

1,400 

3,400 

3,100 

2,400 

2,800 

1,300 

2,200 

3,500 

2,200 

3,600 

1.300 

2,600 

3,700 

2,200 

2,600 

1,000 

2,400 

5,700 

1,900 

2,800 

1,000 

2,400 

6,700 

2,200 

3,800 

1,000 

2,600 

7,100 

2,800 

2,400 

1,100 

3,600 

5,600 

3,800 

2,000 

1,900 

2,600 

4,300 

4,800 

3,600 

2,800 

2,500 

3,600 

4,600 

2,000 

2,800 

2,300 

5,300 

4.800 

3.200  ' 

1,700 

2,300 

3,i00 

3,700 

3,100 

1,500 

2,300 

4.800 

2,900 

1,500 

4,300 

3,300 
3,500 
4,100 
4,600 
4,900 

4,  £00 
4,600 
3,400 
3,200 
3,600 

2,700 
2,000 
2,500 
2,400 
2,200 

2,300 
2,000 
2,400 
2,200 
2,200 


2,750 
2,750 

2,900 
3,100 
3,100 
3,100 
2,900 


Note.— The  daily  discharge  was  obtained  by  the  indirect  method  for  shifting  conditions  of  flow. 

Monthly  discharge  of  Loup  River  at  ColumbuSy  Nebr.,for  1906, 
[Drainage  area,  13,500  square  miles.] 


Month. 


April  (8^) 

May 

June , 

July 

.\ugust 

Sf'ptember , 

Ocloljer , 

November  (27  days) . 

The  period 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

16,100 

2,500 

5,580 

255,000 

0.413 

0.35 

25,000 

1,500 

4.500 

282,000 

.340 

.39 

4,800 

1,900 

2,890 

172,000 

.214 

.24 

7,900 

1,700 

2,780 

171,000 

.206 

.24 

11,600 

1,000 

3,120 

192,000 

.231 

.27 

7,400 

1,100 

2,600 

156,000 

.193 

.22 

7,100 

1,900 

3,280 

302,000 

.243 

.28 

4,900 

2,000 

3.090 

165.000 

.229 

.23 

1,890,000 

1 

Note.— Considerable  changes  in  the  conditions  of  flow  took  place  at  this  station  during  1906. 
are  rated  as  follows:  April  to  July,  fair;  August  to  Novembe,r  approximate. 


Values 


KANSAS  RIVER  DRAINAGE  BASIN. 
GENERAL    FEATURES. 

The  drainage  basin  of  Kansas  River  lies  between  the  basins  of  the 
Platte  and  the  Arkansas,  entirely  within  the  region  of  the  Great  Plains, 
and  extends  through  the  arid,  semiarid,  and  humid  regions.  It 
extends  from  eastern  Colorado  to  Missouri  River,  a  distance  of  485 
miles. 
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The  principal  tributaries  are  Smoky  Hill  and  Republican  ri.vers, 
whose  union  forms  Kansas  River,  and  Blue  River. 


REPUBLICAN  RIVER. 


DESCRIPTION   OF   BASIN. 


Republican  River  rises  in  the  arid  plains  of  eastern  Colorado,  flows 
northeastward  into  southwestern  Nebraska,  then  eastward  through 
the  southern  tier  of  counties  to  Superior,  where  it  turns  to  the  south- 
east, enters  Kansas,  and  about  2  miles  northeast  of  Junction  unites 
with  Smoky  Hill  River  to  form  Kansas  River.  The  length  of  the 
basin  east  and  west  is  approximately  360  miles,  its  greatest  width  is 
120  miles,  and  the  total  area  drained  is  25,840  square  miles.  The 
river  is  wide  and  rather  shallow,  with  a  rapid  descent,  and  the  bed  is 
largely  shifting  quicksand  of  the  most  unstable  character. 

In  the  upper  portion  of  its  course  the  Republican  receives  many 
tributaries,  chiefly  from  the  south.  Nearly  all  of  these  flow  through 
a  region  where  the  rainfall  is  less  than  22  inches ;  but  as  this  part  of 
the  basin  is  covered  with  buffalo  grass,  which  sheds  rain  like  a  roof,  the 
per  cent  of  rainfall  reaching  the  streams  is  great.  Near  the  mouth 
the  drainage  area  is  very  narrow,  and  the  tributaries  are  small  and 
unimportant ;  but  here  the  rainfall  is  28  to  38  inches. 

The  Republican  is  subject  to  sudden  rises  and  falls,  and  occasionally 
overflows  its  banks  .  The  most  notable  flood  since  1895,  when  the  gag- 
ing station  at  Junction  was  established,  occurred  in  May  and  June, 
1903.  This  covered  all  the  low  bottom  lands  and  washed  away  fences, 
houses,  crops,  railway  tracks,  bridges,  stock,  and  everything  movable. 

Information  in  regard  to  the  basin  is  contained  in  the  following 
Annual  Reports  of  the  United  States  Geological  Survey:  Eighteenth, 
Part  IV,  page  194;  Twenty-first,  Part  IV,  page  219. 


REPUBLICAN    RIVER   NEAR   BOSTWICK,  NEBR. 

This  station  was  established  June  6,  1904.  It  is  located  at  a  high- 
way bridge  1  mile  south  of  Bostwick,  Nebr.,  in  sec.  23,  T.  1  N.,  R.  8 
W.,  and  replaces  a  station  established  at  Superior,  Nebr.,  in  1895. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  244,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Republican  River  near  Bostivick^  Nebr.y  in  1906. 


Date. 


Ilydrogmpher. 


April  7- '  F.  S.  Dobson... 

Ma5'  19 1 do 

June  13 Arthur  Dobson, 

Julv  19 do 


Width. 


Feet. 
417 


August  30.. 
October  13. 


.do. 
.do. 


196 
415 
417 


Area  of 

Gage 
height. 

section. 

Sq  ft. 

Feet. 

614 

2.00 

427 

1.66 

237 

1.06 

150 

.75 

182 

.84 

107 

.68 

charge 

8cc.-fl. 
560 
832 
381 
276 
267 
187 


KANSAS  BIVEB  DBAINAOE  BASIN. 
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Daily  gage  height^  in  feet  ^  of  Republican  River  near  Ba$twickf  Nebr.,for  1906. 


Day. 

Apr. 

May. 

3.0 

4.96 

4.16 

3.85 

2.75 

2.65 
2.46 
2.66 
2.65 
2.45 

2.3 

2.2 

2.1 

2.05 

2.0 

1.95 

1.9 

1.85 

1.8 

1.65 

1.6 

3.8 

2.6 

2.15 

1.8 

1.76 

1.55 

1.65 

1.65 

1.6 

1.65 

June. 

July. 

*  "i.'w" 

1.05 
1.0 

.9 
1.6 
.95 
.9 
.9 

.8 

.75 

.7 

.7 

.8 

1.25 

2.95 

2.95 

%6 

2.25 

2.16 

2.1 

1.85 

1.4 

1.3 

1.25 

Aug. 

Sept. 

1 

1.66 

1.6 

1.6 

1.6 

1.45 

1.46 

1.35 

1.3 

1.25 

1.25 

1.16 

1.1 

1.05 

1.05 

1.0 

I.O 

I.O 

.96 

.9 

.9 

.85 
.85 
.8 
.8 

.85 

.96 

1.35 

1.65 

1.15 

1.16 

1.1 

1.3 

1.65 

1.46 

1.35 
1.25 
1.16 
1.15 
2.1 

2.45 

2.15 

1.65 

1.6 

1.4 

1.35 

1.2 

1.15 

1.06 

1.0 

.9 
.9 
.9 

1.1 

1.1 

.96 

.9 

.86 

.85 

.85 

.8 

0.8 
.8 
.75 
.76 
.7 

.65 
.6 

.55 
.65 
.65 

.9 

1.1 
.75 
.95 

1.15 

.85 

.85 

.8 

.8 

.85 

.8 
.8 
.8 
.8 
.75 

.76 
.75 
.7 
.7 

2 

"*•■•*■■ 

3 

1 

4 

5 

8 

7 

2.0 
2.15 
2.05 
1.95 

1.95 

1.9 

2.16 

2.6 

2.35 

2.16 

2.05 

2.0 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.85 

1.85 

2.0 

2.25 

2.35 

3.15 

8 

9 

10 

<v. 

11 

12 

13 

14 

15 

16 

17 

18 

20...: 

21 

22 

23 

24 

25 

26 

27 

28 

29 

») 

31 

Oct. 

Nov. 

0.65 

1.4 

.66 

1.4 

.6 

1.36 

.6 

1.35 

.6 

1.4 

.7 

1.4 

.75 

1.4 

.8 

1.4 

.76 

1.4 

.7 

1.4 

.65 

1.4 

.65 

1.4 

;7 

1.4 

.7 

1.4 

.75 

1.4 

.75 

1.35 

.8 

1.35 

.8 

1.4 

.85 

1.4 

.9 

1.36 

1.0 

1.36 

1.35 

1.3 

1.45 

1.3 

1.4 

1.25 

1.35 

1.3 

1.45 

1.35 

1.6 

1.35 

1.6 

1.4 

1.5 

1.4 

1.45 

1.4 

1.45 

«••••••• 

Rating  tables  for  Republican  River  near  Bostvnck,  Nebr. 

APRIL  7  TO  30,  1906.<i 


hel^. 

Die-     {      Qace 
charge.      helgnt. 

Din- 
charge. 

Oage 
height. 

Dis- 
chai^e. 

Oatfe          Dis- 
heignt.      charge. 

Feet. 
1.80 
1.90 
2.00 
2.10 

Sec.-n. 
446 
616 
600 
666 

Feet. 
2.20 
2.30 
2.40 
2.50 

Sec.-ft. 

745 

830 

920 

1,010 

1     Feet. 
2.60 
2.70 
2.80 
2.90 

Sec-ft. 
1.105 
1,200 
1,300 
1,410 

Feet. 
3.00 
8.10 
3.20 

Sec.-ft. 
1,520 
1,630 
1,750 

MAY  1  TO  NOVEMBER  30,  1906.6 


0.60 

170 

1.60 

790 

2.60 

1,760 

3.60 

2,970 

.70 

210 

1.70 

870 

2.70 

1,860 

3.70 

3,110 

.80 

260 

1.80 

960 

2.80 

1,970 

3.80 

3,250 

.00 

310 

1.90 

1,060 

2.90 

2,080 

3.90 

3,300 

1.00 

37D 

2.00 

1,140 

3.00 

2,200 

4.00 

3,540 

1.10 

430 

2.10 

1,240 

3.10 

2,320 

4.20 

3,850 

1.20 

400 

2.20 

1,340 

3.20 

2.440 

4.40 

4,170 

1.30 

660 

2.30 

1,440 

3.30 

2,570 

4.60 

4,510 

1.40 

630 

2.40 

1,640 

3.40 

2,700 

4.80 

4,860 

1.60 

710 

2.60 

1,640 

3.50 

2,830 

6.00 

5,220 

•  This  table  Ui  applicable  only  for  open-channel  conditions.  It  is  based  on  one  discharge  measure- 
ment made  during  1906  and  the  form  of  previous  curves.  It  was  assumed  that  a  change  in  section 
occurred  about  May  1. 

&  This  table  la  applicable  only  for  open-channel  conditions.  It  is  based  on  five  discharge  measure- 
meats  made  during  1906  and  the  form  of  previous  curves. 
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SURFACE   WATER   SUPPLY   IN   1906. 


Monthly  discharge  of  Republican  River  near  Bosiwickf  Nebr.yfor  1906. 

[Drainage  area,  23,300  square  miles.] 


Month. 


April  (7-30) 

May 

June 

July  (8-31). 

August 

September. . 

October 

November.. 


The  period . 


Discharge  in  second-feet. 


Mazimimi. !  Minimum.      Mean. 


Total  in 
acre-feet. 


I 


1,680 

5,130 

750 

2,140 

1,590 

460 

790 

630 


480 
750 
260 
210 
260 
150 
170 
525 


673 
1,610 
466 
736 
553 
253 
371 
610 


32,000 
99,000 
27,700 
35,000 
34,000 
15.100 
22,100 
36,300 


301,000 


Run-off. 


8ec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


0.029 
.069 
.020 
.032 
.024 
.011 
.016 
.026 


0.03 
.08 
.02 
.03 
.03 
.01 
.02 
.03 


Note.— Conditions  of  flow  during  April  are  very  uncertain;  during  the  remainder  of  the  vear  they 
were  probably  constant.  Values  are  rated  as  follows :  April,  approximate,  or  worse:  May  to  November, 
probably  good. 

REPUBLICAN    RIVER   AT   BENKELMAN,  NEBR. 

This  station  was  established  November  1,  1894,  discontinued  Sep- 
tember 7,  1895,  and  reestablished  May  20,  1903,  some  distance  below 
the  original  location.  It  is  located  about  one-half  mile  east  of  Benkel- 
man,  Nebr.,  on  the  line  between  sees.  17  and  20,  T.  1  N.,  R.  37  W. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  172,  page  247,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Republican  River  at  Benkelman,  Nebr.,  in  1906. 


Date. 


Ilydrographer. 


Width. 


Area  of 
section. 


May  11 F.  8.  Dobson . . . 

June  19 Arthur  Dobson. 

August  25 do 

September  22.. do 

November  30. do 


Cage  Dis- 

heignt.     charge. 


Feet. 

Sq.ft. 

Feet. 

53 
34 

1.15  1 

143 

1.00 

153 

44 

1.12 

154 

54 

1.15 

94 

158 

1.10 

Sec.-ft. 

114 
40 
&4 
74 

122 
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DaUy  gage  height^  in  feet,  of  Republican  Rim  at  Benkelman,  Nebr.^for  1906. 


Day. 

Apr. 

1 

1.15 

2 

1.1 

3 

1.1 

4 

1.1 

5 

1.1 

6 

1.05 

7 

1.1 

8 

1.1 

9 

1.1 

10 

1.1 

11 

12 

13 

1.1 

14 

1.15 

15..:: :: : 

1.16 

16 

1.16 

17:.:::.::::    :.:.-.: 

18 

1.2 

19 

1.2 

20 

1.2 

21 

1.2 

22 

1.2 

23 

1.15 

24 

1.2 

25 

1.16 

26 

1.1 

27 

1.9 

28 

1.6 

29 

1.6 

30 

31 

May.   ,  JoiM*.      July.      .\ug.      Sopt 


1.2 

1.1 

1.1 

1.05 

1.2 

1.2 

1.1 

1.25 

1.25 

1.15 


15 

1 

1 


1.1 
1.05 

1.05 

1.0 

1.0 


05 
05 


7 
3 


1.1 

1.1 

1.0 

1.05 

1.1 

1.1 


1.1 

0.8 

1.05 

.85 

1.05 

.85 

1.05 

1.0 

.8 

.96 
.9 

.86 

.8 

.8 

.8 
.8 
.8 
.85 
1.7 


1.05 
1.0 
1.0 
.85 

.8 


1.0 
1.0 
1.1 


85 
8 


.8 

.96 
1.05 
1.05 
1.05 

1.0 
1.0 


.8 
.8 

.8 

.8 

.76 

.7 

.7 


1.36 
1.05 


9 


0.9 
.9 
.9 
.9 

1.0 

1.1 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 
.9 

.8 
.8 
.8 


.6 

.8 

.5 

.7 

.6 

.7 

1.1 

.6 

1.1 

9 


.95 
.85 
.86 


1 
1 
1 
25 


1.1 

1.05 

1.0 

1.0 

1.0 


Sopt. 

Oct. 

Nov. 

0.85 

1.05 

1,2 

.9 

1.05 

1.3 

.9 

1.05 

1.3 

1.0 

1.05 

1.25 

.96 

1.0 

.9 

1.0 

1.25 

.9 

1.05 

1.2 

.85 

1.05 

1.2 

.85 

1.06 

.85 

1.06 

1.2 

1.1 

1.2 

.9 

1.1 

1.2 

.9 

1.25 

1.05 

1.25 

.9 

1.15 

1.25 

.96 

1.2 

1.3 

1.0 

1.06 

1.2 

1.0 

1.1 

1.1 

1.1 

1.1 

1.3 

1.3 

i.2 

1.3 

1.1 

i.2 

1.2 

1.15 

1.15 

1.1 

1.16 

1.1 

1.2 

Note.— loe  conditions  November  17-30. 


Daily  discharge,  in  second-feet, 

of  Republicai 

I  River 
May. 

at  Benhelman 

,  Nebr. 

,  for  1905-6. 

Day. 

Mar. 

Apr. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1905. 

1 

242 
262 
205 
154 
175 

160 
160 
175 
175 
192 

176 
167 
167 
167 
167 

167 
160 
150 
142 
157 

176 
167 
270 
328 
230 

178 
145 
162 
178 
162 



145 
130 
138 
138 
138 

138 
138 
160 
160 
160 

127 
127 
120 
103 
103 

103 
103 
108 
138 
108 

122 
108 
97 
142 
142 

127 
127 
117 
182 
148 
117 

117 
95 
68 
68 
68 

58 
42 
27 
42 
74 

102 
87 
90 
66 
66 

65 
118 
90 
66 
66 

56 
103 

74 
102 
66 
42 
27 

40 
40 
57 

77 

77 

77 
50 
50 
40 
36 

36 
64 
47 
32 
68 

72 
8H 

98 
72 
98 
85 
62 

?S 
72 

60 

60 

60 

83 
110 
83 
60 
67 

"57 
47 
47 
37 
37 

37 
35 
10 
10 
10 

16 
36 
10 
10 
6 
3 

8 

8 

8 

22 

30 

la*) 

78 
66 
78 
77 
53 

77 

72 

2 

72 

3 •. 

72 

4 

72 

5 

72 

6 

72 

7 

72 

8 

60 

9 

50 

10 

72 

11 

72 

12 

72 

13 

72 

14 

72 

15 

103 

16 

79 

17 

"^  53      72 

18 

77      72 

19 

237 
217 

166 
105 
130 
130 
116 

148 
166 
165 
122 
93 
170 

103 
103 

77 
72 
72 
60 
72 

72 

72 

30 

72 

21 

86 

22 

103 

23 :.:.: 

55     72 
65     72 
42     fi7 

86 

24 

86 

25 

86 

26 

55 
55 
42 
42 
42 

67 
67 
136 
136 
310 
126 

«.<; 

27 

72     103 

28 

72  1     119 

29 

50 
50 

142 

30 

17li 

31 

196 

172 


SUBFACE   WATER   SUPPLY   IN   1906. 


Daily  ditchargej  in  second-feet  j  of  Republican  River  at  Benkelmany  Nebr.^for  1905-6 — 

Continued. 


Day. 

Apr. 

1 

1906. 

115 

2 

102 

3 

^   102 

4 

102 

5 

102 

6 

88 

7 

102 

8 

102 

Q 

102 

10 

. 

102 

11 

102 

12 

102 

102 

14 

115 

15 

115 

16 

115 

122 

18 

130 

19 

130 

20 

130 

21 

130 

22 

13d 

23 

115 

24 

130 

25 

115 

26 

102 

27 

308 

Tl 

28 

275 

29 

275 

30 

200 

31 

130 
102 
145 
145 
115 

115 
100 
100 
100 
113 

113 
67 
67 
74 
74 

80 

75 

185 

295 

145 

87 
82 
59 
70 
82 
82 


June. 


130 

78 

102 

67 

102 

67 

88 

67 

130 

56 

42 
36 
24 
17 
17 

14 
14 
14 
20 
263 


I 


10 
26 
42 
42 
62 

40 
40 
40 
17 
10 


July. 


10 
17 
17 
13 
10 

10 
32 
51 
51 
51 

42 
42 
26 
10 
10 


160 

10 

57 

10 

47 

4 

47 

2 

17 

2 

1 

0 
0 
2 
0 

64 
128 
51 
38 
37 
24 


Aug. 

Sept. 

Oct. 

Nov. 

24 

17 

57 

122 

24 

24 

57 

150 

24 

24 

57 

150 

24 

42 

57 

150 

42 

32 

47 

150 

62 

24 

47 

150 

42 

24 

67 

135 

42 

17 

67 

135 

42 

17 

67 

135 

42 

17 

67 

135 

42 

20 

78 

135 

42 

24 

78 

135 

42 

24 

74 

142 

24 

24 

70 

150 

24 

24 

67 

150 

24 

24 

93 

150 

24 

32 

105 

167 

10 

42 

67 

147 

10 

42 

78 

163 

10 

62 

78 

163 

10 

62 

100 

163 

2 

62 

100 

163 

32 

70 

100 

180 

62 

70 

100 

180 

66 

108 

122 

180 

48 

70 

122 

117 

32 

57 

122 

147 

17 

47 

ia5 

132 

17 

47 

105 

117 

20 

47 

105 

117 

24 

122 

Note.— The  dally  discharge  was  obtained  by  the  Indirect  method  for  shifting  (diannel  conditions. 
Monthly  discharge  of  Republican  River  at  Benkelman,  Nebr.,for  1905-6. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


March  (19-31) 

April 

May 

June 

July 

August 

September 

October.. 


1905. 


The  period. 


237 
328 
182 
118 
310 
110 
105 
195 


Ma 


April, 
ay. 
June. 
July. 


1906. 


August 

September. 
October... 
November. 


The  period . 


398 
295 
263 
128 
62 
108 
122 
180 


93 

142 

97 

27 

27 

3 

8 

50 


88 

59 

10 

0 

2 

17 

47 

117 


Mean. 


151 

183 

129 
65.9 
73.8 
50.5 
61.5 
86.9 


135 

108 
4a4 
24.7 
30.6 
39.9 
83.3 

147 


Total  in 
acre-feet. 


3,800 
10,900 
7,930 
3.920 
4,540 
3,110 
3,660 
5,340 


43.300 


8,(»0 
6,640 
2,880 
1,520 
1,880 
2,370 
5,120 
8,750 


37,200 


Note.— Owing  to  frequent  radical  changes  In  the  conditions  of  flow  at  this  station  the  above  values 
can  not  safely  be  considered  as  better  than  approximate  and  in  some  instances  may  be  even  worse. 
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SOUTH   FORK   OF   REPUBLICAN   RIVER  AT   BENKELMAN,    NEBR. 

This  station  was  established  November  1,  1894,  discontinued  Sep- 
tember 5,  1895,  and  reestablished  May  20,  1903.  It  is  located  at  the 
highway  bridge  about  three-fourths  of  a  mile  east  of  Benkelman,  on 
the  line  between  sees.  17  and  20,  T.  1  N.,R.  37  W.,  and  is  about  one- 
fourth  inile  above  the  mouth  of  the  South  Fork.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  248,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  measurements  of  South  Fork  of  Republican  River  at  Berikelman^  Nehr.,  in  1906. 


Date. 


Hydrographcr. 


May  11 F.  S.  Dobson. . . 

June  19 Arthur  Dobson . 

August  25 ' do 

November  30 do 


Width. 


Feet. 


18 
85 


Area  of 
section. 


Sq.ft. 
1.8 
"■33" 


o  LcM  than  1  second-foot. 


*Dry. 


hdgl 


>a«e 
?iKht. 


Feet. 
1.50 
1.00 


1.48 


Dis- 
charge. 


Sec.'ft. 


(») 


75 


45 


Daity  gage  height,  infect,  of  South  Fork  of  Republican  River  at  Benkelman^  Nebr.,for  1906. 


Day. 


Apr. 


May. 


1           

1.75 

2        

1.7 

3                     

1.7 

4       

1.7 

o 

1.6 

6 

1.6 

t   .   .   ............... 

1.66 

S       

1.6 

9       

1.6 

10       

1.56 

11       

• 

12           

13           

1.6 

14        

1.6 

15 

1.6 

16         

1. 5 

17           

IH       

1       1.6 

19       

1.6 

20       

1.7 

21           

1.7 

'r>  

1.7 

23 

1.66 

24  

1.6,5 

i5 

1.7 

26 w 

i 
1.6 

27 

2.3 

28 

i      2L3 

•29 : 

'      2.2 

30       ..               

!ir ' 

31 • 

June. 


1.5 
L5 
1.5 
1.5 
1.5 

1.5 

1.45 

1.4 


1.5 
1.45 


1.6 
1.6 

1.5 

1.5 

1.5 

1.45 

1.4 

1.4 


2.0 

1.4 

1.95 

1.4 

1.95 

1.35 

L95 

L3 

1.9 

1.25 

L8 

L2 

1.7 

1.15 

!      1-7 

1.1 

!      1.7 

i.a5 

1.6 

1.05 

1.0 
1.0 
1.0 
LO 
1.0 


1.0 
1.0 
1.0 
1.0 

.95 


1.0 
1.0 
1.0 


July. 


a  95 
.95 
.95 

'.96 

.95 
.95 
.95 
.96 
.95 

.95 
.96 


.95 
.95 

.96 

.95 

.9 

.9 

.9 

.9 
.9 
.9 
.9 
.9 


1.9 

1.2 

i.6 

.95 

Aug. 


1.0 
1.0 
1.0 
1.G 
1.0 

1.0 
1.0 
1.0 
LO 
1.0 

1.0 
.9 
.9 
.9 
.9 


9 
9 
9 
9 
0 


1 


.9 
.9 


1.0 


1.1 


.95 

.96 

.9 

.9 

.95 


Sept. 


Oct. 


Nov. 


1      09 

1.0 

L45 

1        •» 

1.0 

L5 

1        .9 

1.0 

L5 

.9 

1.0 

L5 

.9 

1.0 

.9 

1.0 

L5 

.95 

.95 

L45 

.95 

1.0 

L45 

.95 

.95 

.96 

1.0 

i.5 

.95 

1.0 

L6 

.9 

1.0 

L4 

.9 

L46 

LO 

L45 

.95 

L2 

L46 

.95 

L2 

L5 

1      1.0 

L2 

L5 

1.0 

L25 

1,0 

L25 

.95 
1.0 
.95 

L6 

L6 

1.0 

1.5 

L6 

1.0 

L6 

L5 

1.0 

L56 

1.0 

L6 

L55 

1.0 

L56 

f       1.0 

L55 

1.55 

.95 

L55 
.      L5 

L5 
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SURFACE   WATER   SUPPLY   IN   1906. 


Daily  discharge,  in  second-feet,  of  South  Fork  of  Republican  River  at  Benhelman,  Nebr.,for 

1906. 


Day. 

Apr. 

May. 

215 
199 
199 
199 
183 

152 
123 
123 
123 
96 

73 
73 
73 
73 
73 

73 
62 
52 
62 
62 

73 
62 
79 
96 
96 

73 
73 
73 
62 
52 
52 

June. 

July. 

Aug. 

Sept. 
0 

Oct. 

Nov. 

1 

2 

137 

123 

123 

123 

96 

96 

109 

96 

96 

84 

88 
92 
96 
96 
96 

73 

-84 

96 

96 

123 

123 
123 
109 
109 
123 

96 
317 
317 
283 
249 

52 
52 
43 
35 
28 

21 
15 
10 

5 

5 

a5 

.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

92 
183 
21 
18 
14 
10 

0 

0 

42 
48 

3 

.'          --  ( 

48 

4 

48 

5 

6 

0 

0 

0 

48 
48 

/          

42 

8 

42 

9                                                     ..     . 

45 

10 

11 

0 

0 

0 

48 

48 

12                                                         .     . 

36 

13 

39 

14 

42 

15 

16 

6 

0 

0 

17 
17 
17 
21 
21 

34 

47 
61 
48 
61 

61 
61 
54 
54 
54 
48 

42 
42 

17                                                   ... 

1 

48 

18                                                   ... 

48 

19                                                       .   . 

50 

20 

21 

0 

0 

53 
55 

22 

58 

23 

61 

24 

25 

26 

0 

0 

48 

48 

54 

27 

1 

54 

28 

1 

54 

29 

i 

54 

30 

31. 

1 

1           0 

0 

1 

48 



; 

Note.— .\  rating  table  was  used  April  1  to  July  31.    After  that  date  the  discharge  was  obtained  by  the 
indirect  method  for  shifting  conditions  of  flow. 

Monthly  discharge  of  South  Fork  of  Republican  River  at  Berhkelman,  Nebr.^for  1906. 

[Drainage  area,  5,910  square  miles.] 


Month. 


April 

May 

June 

July 

August 

Septemlier, 
October... 
November. 


Discharge  in  second 

Maximum.   Minimum. 

317 

73 

215 

52 

52  ,                 0 

183                    0 

0 

0 

0 

0 

61                     0 

61                   36 

eet. 

Run-ofF. 

Total  in 

1 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

129 

7,680 

a022 

a02 

99.3 

6,110 

.017 

.02 

9a3 

5,370 

.015 

.02 

ia9 

670 

.0018 

.002 

0 

ao 

.000 

.000 

21.8 

ao 

.000 

.000 

1,340 

.0037 

.004 

48.0 

2,860 

.0081 

.01 

The  period , 


24,000 


Note.— Owing  to  frequent  changes  in  the  conditions  of  flow  at  this  station  and  on  aoooont  of  InsuflS- 
cient  numl)er  of  discharge  measurements  the  above  values  can  not  safely  be  considered  as  better  than 
approximate  and  in  many  instances  are  probably  worse. 


KANSAS  RIVER  DRAINAGE   BASIN. 


175 


KANSAS   RIVER. 


DESCRIPTION    OF   BASIN. 


Kansas  River  as  such  is  a  comparatively  short  stream,  being 
formed  by  the  union  of  Smoky  Hill  and  Republican  rivers  in  Geary 
County,  Kans.,  whence  it  flows  eastward,  entering  the  Missouri  at 
Kansas  City,  Mo. 

The  most  important  feeder  of  the  Kansas  below  the  junction  of 
Smoky  Hill  and  Republican  rivers  is  the  Blue,  which  rises  in  south- 
eastern Nebraska,  flows  to  the  southeast  and  south  into  Kansas, 
and  joins  Kansas  River  at  Manhattan.  The  principal  tributary  of 
the  Blue  is  the  Ldttle  Blue,  which  rises  in  southern  Nebraska,  flows 
southeastward,  and  unites  with  the  main  stream  near  Blue  Rapids. 

Both  the  Kansas  and  the  Blue  have  periods  of  high  water  nearly 
every  year,  but  disastrous  floods  are  rare.  The  most  notable  flood 
on  record  is  that  which  occurred  in  May  and  June,  1903,  when  the 
water  covered  all  the  low  bottom  lands,  destrojring  many  lives  and 
millions  of  dollars  worth  of  property. 

KANSAS   RIVER   AT   LECOMPTON,    KANS. 

This  station  was  established  April  16,  1899.  It  is  located  at  the 
new  wagon  bridge^ at  Lecompton,  Kans.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  172,  page  259,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Discharge  measurements  of  Kansas  River  at  Lecompton^  Kans. ,  in  1906. 


Date. 


June  28. 


Hydrographer. 

Width. 

■ 

E.  C.  Murphy 

Feet. 
751 

736 

W.  G.  Ruaaell 

Area  of 
section. 


Sq.ft. 
3,090 
2,6fe0 


Gage 
height. 


Feet. 
4.01 
3.00 


DIs- 
chai^. 


8ec.-ft. 
4,930 
6.020 


Daily  gage  height^  in  feet,  of  Kansas  River  at  Lecompton,  Kans.,  for  2906. 


Day. 


Apr. 


May.      Juno.      July 


Day. 


1 

2 

3 

4.7 

4.65 

4.5 

4.2 

4.2 

4.1 

4.1 

4.1 

7.4 

a55 

&85 

&15 

7.15 

7.6 

&6 

&2 

4.2 

4.5 

4.6 

4.65 

4.7 

4.8 

&1 

&1 

&55 

5.15 

&0 

4.8 

4.7 

4.5 

4.2 

4.1 

4.5 
4.3 
4.1 
4.0 
3.9 

as 

3.8 

a7 

3.95 

a  75 

a7 

ae 

a55 

a5 

a  45 

ai 

&5 

&45 

&35 

&25 

&05 

4.7 

4.45 

4.35 

4.3 

4.2 

4.05 

4.0 

a9 

as 
a  75 

4 

5 

6 

i. ...... ......... 

H 

9 

10 

11 

12 

13 

14  

15  

16 

Apr. 


17 

&3 

5.05 

&0 

4.7 

4.5 

4.3 

4.1 

4.05 

4.0 

4.0 

a  95 

a9 

4.0 
4.0 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

:<o 

31 

July. 


a 

a 

a 

a 

a 

a 

a 

a 

a 

ao 

ao 

a55 

a  95 

4.0 
4.0 


65 

6 

5 

4 

3 

2 

2 

15 

1 
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GASCONADE   RIYER   AT   ARLINGTON,    MO. 

This  station  was  established  April  11,  1903,  and  was  discontinued 
July  21,  1906.  It  was  at  first  located  about  2  miles  below  Arling- 
ton, on  the  right  bank  of  the  river,  but  owing  to  the  impossibihty 
of  maintaining  a  cable  across  the  river  during  high  water  the  station 
was  moved  July  27,  1904,  to  the  St.  Louis  and  San  Francisco  railroad 
bridge,  IJ  miles  upstream  from  the  cable  and  one-fourth  mile  west 
of  Arlington,  Mo.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  172,  page  266, 
where  are  given  also  references  to  pubhcations  that  contain  data 
for  previous  years. 

Discharge  measurements  of  Gasconade  River  at  Arlington^  Mo.,  in  1906. 


Date. 


March  6. 
May  U.. 


Hydrograpber. 


M.  S.  Brennan. 
do 


Width. 


Fea, 
366 
351 


Area  of 
section. 


8q.  ft. 
1,630 
1,140 


Gage 
height. 


Ftei. 
&17 
3.»2 


Dis- 
charge. 

Sec-ft. 
3,730 
1,780 


Daily  gage  height,  in  feet,  of  Gasconade  River  at  Arlington,  Mo.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

A. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


Feb. 


Mar. 


3.85 
3.75 
5.6 
9.5 
12.0 

11.5 
9.8 
6.0 
4.9 
4  35 

4.5 

4.35 

4.1 

3.9 

3.7 


5.1 

4.95 

4.4 

3.65 

3.4 

3.25 

3.1 

3.0 


3.05 

2.95 

4.0 

3.9 

4.0 

4.6 

5.2 

3.6 

5.8 

3.45 

5.95 

3.5 

6.7 

3.4 

6.3 

3. 35 

5.1 

3.6 

5.15 

4.5 

5.0 

8.4 

5.15 

S.2 

&0 

6.5 

9.2 

5.3 

9.8 

4.85 

7.3 

4.95 

6.5 

&6 

5.8 

5.4 

6.1 
5.8 
5.7 
5.4 
5.0 

5.2 
5.1 
4.8 
4.5 
4.3 

4.1 

4.4 

4.35 

4.0 

4.05 

4.2 

3.95 

4.0 

4.3 

4.35 

4.4 

4.7 

6.0 

.7.1 

11.55 

12.9 
11.8 
15.1 
14.5 
8  75 
7.5 


Xpr. 


7.9 

7.55 

6.9 

6.4 

5.95 

5.5 
5.2 
5.  "5 
5.8 
5.65 

5.4 
4  95 
5.65 
7.5 
8.5 

7.5 

6.65 

6,1 

5.2 

4.85 

4  35 

4.16 

4.2 

4.16 

3.86 


May.   !  Jane.      July 


3. 
3. 
3. 
3. 


45 
3 
2 
15 


3.26 

4.2 

4.35 

4.4 

4.45 

4.4 

4.2 
4.15 
3.95 
3.9 


3. 
3. 
3. 
3. 
3. 


3.0 


3.0 

3.05 

3.0 

2.85 

2.95 

3.0 

3.25 

3.3 

3.2 

3.3 

3.25 

3.16 

3.0 

3.3 

3.1 

3.4 


9 

86 

8 

75 

2 


I 


4.5 

7.1 

6.2 

5l9S 

6.6 

6.15 

4.85 

5.0 

4.3 

4.5 

4.35 

4.3 

4.1 

4.0 

3.85 

3.75 

3.7 

3.4 

3.46 

3.55 

3.6 

3.55 

3.3 

3.85 

4.6 

4.35 

4.0 

5.0 

4.5 

6.1 


11.5 
7.5 
4.6 
4.35 
3.95 

4.0 
3.7 
3.45 

a5 

3.45 

3.15 

2.9 

2.85 

.^0 

3.15 

a95 

3.7 

4.1 

3.85 

4.0 

8.4 
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Rating  table  for  Gasconade  River  at  Arlington,  Mo.,  from  July  26,  1904,  to  July  21, 1906. 


Oafe 
>  height. 

Dl»- 
charge. 

Sec.-ft.  ■ 
630 

Giffe 
height. 

'     Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 1 

Sec.-ft. 

Gage 
heignt. 

Feet. 

Dls-      '' 
charge. 

Feet. 

Sec.-ft. 
10.460 

2.80 

4.20 

2,340 

5.60 

1      5,130- 

8.00 

2.90 

700    ' 

4.30 

2,520 

5.70 

<      5,340    < 

8.20 

10,860 

3.00 

780 

4.40 

2,710 

5.80 

5,500 

8.40 

11,320 

3.10 

870 

4.50 

2.900 

5.90 

5,780 

aoo 

11,780 

1        3.30 

965 

4.60 

3.100 

6.00 

6.000 

8.80 

12.240 

3.30 

1,060 

4.70 

3,300 

6.20 

6,440 

9.00 

12,700 

a.  40 

1,160 

4.80 

3,500 

6.40 

6.880 

10.00 

15,050 

3.50 

1,270 

4.90 

3,700 

6.60 

7,320 

11.00 

17,  .TOO 

3.60 

1,390    , 

5.00 

3,900 

6.80 

7,760 

12.00 

20,100 

3.70 

1,520    1 

5.10 

4,100 

7.00 

8,200 

13.00 

22,800 

aso 

1,660 

5.20 

4,300 

7.20 

8,(>40 

14.00 

25,600 

3.00 

1,820 

5.30 

4..')00 

7.40 

9,0H0 

15.00 

28,400 

4.00 

1.900    1 

5.40 

4.710 

7.60 

9,520 

4.10 

1 

2,160 

1 

5.5» 

4,920 

7.80 

9,960 

NOTK. — The  above  table  is  applicable  only  for  open-channel  conditions. 
cfaaJFB  measurements  made  during  1904-4,  and  is  fairly  well  defined. 


It  is  baaed  on  fouiteen  di»- 


Monthly  discharge  of  Gasconade  River  at  Arlington,  Mo.,  for  1906. 

[Draina^  area,  2,720  sqoare  miles.] 


Month. 


Januaiy.. 
February. 

MajTh 

April 

aiiy 

Jane 

Juiy  1-21. 


Discharge  in  second-feet. 

Maximum. 

Minimum.      Mean. 

20,100 
14,600 
28,700 
11,600 
2,800 
8,420 
18,800 

1,110  5,360 
740          4,380 

1,700  7,170 
780  4,840 
665  1        1,440 

1,060  2,800 
665          3,220 

The  periods , 


-  -■    Total  in 

acre-feet.     8eo.-ft 
I   sq.  mi 


Run-off 


Depth  in 
inches. 


330,000 
243,000 
441,000 
288,000 
88,500 
167,000 
134,000 

1.090.000 


1.97 
1.61 
2.64 
1.78 
.529 
1.03 
1.18 


2.27 
1.68 
3.04 
1.99 

-61 
1.15 

.92 


KoTB.— Values  for  1906  are  goo<L 
I1IR208— 07 12 


INDEX. 


A.  Page. 

AcknowlfedgmenU  and  eoopefstton 1  (i 

Acre-foot,  deflnttion  of 4 

Agency  ditch  at— 
Harlem,  Mont.: 

description 58 

discharge 58 

gage  heights 58 

Alkali  Creek.  Mont.,  flood  on 80 

Alkali  Creek  at  and  near- 
Malta,  Mont.: 

dischaige 62, 81 

Alzada,  Mont., 

L4ttle  Missouri  River  at: 

description 108-100 

dischaige 100 

gage  heights 100 

Antelope  Creek  at— 
Tampico,  Mont.: 

dischaige 81 

Arapahoe  Agency.  Wyo., 

Big  Wind  River  near: 

description 00 

dischaige 09 

dischaige,  monthly 100 

gage  heights 00-100 

rating  tables 100 

Little  Wind  River  above: 

description ' 100 

discharge 101 

dischai^,  monthly 102 

gage  heights 101 

rating  table 101 

little  Wind  River  below: 

description 102 

discharge 102 

dischaige,  monthly 103 

gage  heights 103 

rating  table 103 

Ariington,  Mo., 

Gasconade  River  at: 

description 176 

dischaige 176 

discharge,  monthly 177 

gage  heights 176 

rating  table 177 

AshSeld.  Mont., 

Beaver  Creek  near: 

description 60-51 

discha  rge 51 ,  81 

discharge,  daily 61,  (56 

discharge,  monthly 51 

flood 82 

gage  heights 51 


.\MinilM>ine  Crwk  at—  Page. 

Malta.  Mont.: 

discharge 81 

Augusta,  Mont., 

Ford  Creek  ni«r: 

description 29-30 

discharge 30 

discharge,  monthly 31 

gttgo  heights 30 

rating  table 30 

Smith  Creelr  near: 

description 31 

discharge 31 

discharge,  monthly 32 

gage  heights 32 

rating  table 32 

Sun  River.  North  Fork,  near: 

description 23 

discharge 23 

discharge,  monthly 24 

gago  heights 2^-24 

rating  table 24 

Sun  River,  South  Fork,  at: 

description 25 

dischaige.  monthly 26 

gage  heights 25 

Willow  Creek  near: 

de.scriptIon 27-28 

discharge 28 

discharge,  monthly 20 

gage  heights 28 

rating  table 29 

B. 

Beaver  Creek,  Mont.: 

flood 60-70,73-74,82 

Beavor  Creek  at  or  near— 

Ashfleld,  Mont.: 

description 50-51 

discbarge 51, 81 

discharge,  daily 51,66 

discharge,  monthly 51 

flood 82 

gage  heights 51 

Edgemont,  S.  Dak.: 

description ^ 123 

discharge 123 

discharge,  monthly 124 

gage  heights 123 

rating  table 124 

Fort  Assiniboine,  Mont.: 

di.scharge 62. 81 

Pacific  Junction,  Mont.: 

dischan^e 02 

Lake  Dowdoin,  Mont.: 

discharge 02 

179 


180 


INDEX. 


Beaver  Creek  at—  Page. 

Saco,  Mont. : 

flood 82 

Beaver  Creek  overflow  near— 

Bowdoin,  Mont.: 

description .51-52 

discharge Ii2 

disctiarge,  daily 52 

dischai^,  monthly r.  52 

gage  heights 52 

BoUe  Fourche,  S.  Dak., 

BeDe  Fourche  River  at: 

description 128 

discharge 128 

discharge,  monthly 129 

gage  heights 128 

rating  table 129 

Belle  Fourche  River  near: 

description 129 

discharge 130 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Red  water  River  at: 

description 131 

discharge 131 

discharge,  monthly 132 

gage  heights 131 

rating  tabic 132 

Belleview,  Mont., 

Teton  River  near: 

description 40 

disctiarge 40 

gage  heights 40 

Belt  Creek  drainage: 

stream  data 33-34 

Belt  Creek  near- 
Belt.  Mont.: 

description 33 

discharge 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Benkelman,  Nebr., 

Republican  River  at: 

description 170 

discharge 170 

discharge,  daily 171-172 

dischaige,  monthly 172 

gage  heights 171 

Republican  River,  South  Fork,  at: 

description 173 

discharge 173 

discharge,  dally 174 

discharge,  monthly 174 

gage  heights 173 

Big  Cottonwood  Creek  at— 

Malta,  Mont.: 

dischaige 81 

Big  Wind  River  near- 

Arapahoe  Agency,  Wyo.: 

description 99 

discharge 99 

discharge,  monthly 100 

gage  neights 99-100 

rating  tables 100 


Bighorn  River  at—  Page. 

Fort  Custer,  Mont.: 

description 96 

dischaige 96 

discharge,  monthly 97 

gage  heights 96 

rating  tables 97 

Bixby,  S.  Dak., 
Owl  River  at: 

description 119 

discharge 119 

discharge,  monthly 120 

gage  heights 119-120 

rating  table 130 

Black  Eagle  Falls  of  Missouri  River,  %iew  of        20 

Bolster,  R.  H.,  work  of 1 

description 168 

Bostwick,  Nebr., 

Republican  River  near: 

discharge 168 

discharge,  monthly 170 

gage  heights 168 

rating  tables 169 

Bowdoin,  Lake,  Mont., 
Beaver  Creek  near: 

discharge & 

flood  in 83 

Bowdoin,  Mont., 

Beaver  Creek  overflow  near: 

description 51-52 

discharge 32 

discharge,  daily 52 

discharge,  monthly 52 

gage  heights 52 

Brazil  Creek,  Mont.,  flood 77, S2 

Brazil  Creek  at— 
Glasgow,  Mont.: 

dischaige Si 

Brick,  T.  E.,  work  of 1 

Bridgeport.  Nebr., 

North  Platte  River: 

description 146 

discharge 146 

dischaige,  daily 147 

discharge,  monthly 147 

gage  heights 1 46 

Broncho,  N.  Dak., 
Knife  River  at: 

description 1 13 

discharge. . .'. 113 

gage  heights 113 

Browning,  Mont., 

Milk  River,  South  Fork,  near: 

description 42 

discharge 42 

discharge,  monthly 43 

gage  heights 42 

rating  table 43 

Buffalo  Coulee,  Mont.,  flood  on 75 

Buford,  N.  Dak., 

Missouri  River  at  and  near: 

discharge 21 

Buggy  Creek  at— 
Glasgow,  Mont.: 

dischaige M 


INDEX. 
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r.  Page. 

Cable  stAtlon,  figure  showing 11 

Camp  Crook.  S.  Dak., 

Uttie  Missouri  River  at: 

description 110 

discharge : 110 

discharge,  monthly Ill 

gage  heights 110 

rating  table Ill 

CanaJs  in  MUk  River  Valley,  description  of.  53-54 

Cannon  Ball  River  at— 
St«venson,  N.  Dak.: 

description 115 

dlachaige 116 

diachaige,  monthly 117 

gage  heights 116 

rating  tobies 116 

Cannon  Ball  River  drainage: 

stream  dato 1 15-117 

Cascade,  Mont., 

Missouri  River  at: 

description 18 

discharge 18 

discharge,  monthly 19-20 

gage  heights 18-19 

rating  tables 19 

Chandler,  F.  E.,  work  of 1 

Cherry  Creek  at— 

Glasgow,  Mont.: 

discharge 81 

Cheyenne  River  at— 

Edgemont,  8.  Dak.: 

description 121 

dischaige 121 

discharge,  monthly 122 

gage  heights 121-122 

rating  Uble 122 

Cheyenne  River  basin: 

description 120-121 

stream  dato 121-134 

Chinook,  Mont., 

Cook  canal  near: 

description 66 

discharge 65 

dischaige,  monthly 65 

gage  heights 55 

Fort  Belknap  canal  near: 

description 58 

dischaige 58 

discharge,  monthly 50 

gage  heights 59 

Matheson  canal  near: 

description 56 

discharge 5<5 

dischaige,  monthly 56 

gage  heights 56 

Milk  River,  North  Fork,  at  or  near: 

description 48 

dischaige <1).  81 

discharge,  daily 66 

discharge,  monthly SO 

flood 83 

gage  heights 49 

rating  tables 60 

* 


Chinook,  Mont.— Continued.  Page. 

Milk  River,  West  Fork,  at: 

description 47 

discharge 47, 81 

discharge,  daily 48 

dischaige.  monthly 48 

gage  heights 47-48 

Paradise  Valley  canal  near: 

description 64 

dischaige 54 

discharge,  monthly 54 

gage  heights 64 

rainfall 66 

Reser  ditch  near: 

description 50 

discharge 50 

gage  heights 50 

Sixmile  Coulee  at: 

discharge 82 

Threemile  Coulee  at : 

dischaige 62, 82 

West  Fork  ditch  near: 

description 60 

dischaige 60 

discharge,  monthly 60 

gage  heights 60 

Winter-Anderson  canal  near: 

description 60 

dischaige 61 

discharge,  monthly 61 

gage  heights 61 

Chouteau,  Mont., 

Teton  River  near: 

description 41 

dischaige 41 

dischaige,  monthly 41 

gage  heights 41 

Clanton  Coulee,  Mont.: 

dischaige 81 

Clark  Fork  at— 

From  berg,  Mont.: 

description 92 

dischaige 92 

dischaige,  monthly 93 

gage  heights 92-93 

rating  table 93 

Clear  Creek  at— 

Forkscreek,  Colo.: 

description 169 

discharge 150 

dischaige,  monthly 160 

gage  heights 160 

rating  table 160 

Glasgow,  Mont.: 

discharge 81 

Yantic: 

discharge (E 

flood 8i 

Cody,  Wyo., 

Shoshone  River  near: 

description 103 

dischiirge 104 

discharge,  monthly 105 

gage  heights 104 

rating  table 104 
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INDEX. 


Columbus,  Nebr.,  Pagr. 

Loup  River  at : 

description 166 

discharge ICti 

discharge,  daiiy 167 

discharge,  monthly 167 

gage  heights 166 

Platte  River  near: 

description 164 

dischaige 164 

discharge,  monthly 165 

gage  heights 165 

rating  table 165 

Computation,  methods  of 13-16 

Cook  canal  near-  - 
Chinook,  Mont.: 

description 65 

discharge K 

discharge,  monthly 55 

gage  heights 55 

Cooley  Creek  at— 
Lavinia,  Mont.: 

discharge 108 

Cooperation  and  acknowledgments 16 

Corbin-Morse  ditch  at— 
Rapid.  S.  Dak.: 

description 127 

discharge 127 

gage  heights 127-128 

Cottonwood  Creek,  Mont.: 

discharge 81 

Cottonwood  Creek  near — 
Malta,  Mont.: 

discharge 62 

Crow  Agency,  Mont., 

Little  Bighorn  River  at : 

description 97 

discharge. ." 88 

discharge,  monthly 98 

gago  heights 98 

rating  table 98 

Current-meter  station,  view  of 10 

Current  meters,  classes  of 10 

methods  of  using 10-11 

plate  showing 10 

Curves  (discharge,  area,  and  velocity),  fig- 
ure showing 15 

Cutbank  Creek  at— 
Cut  bank,  Mont.: 

description 38 

discharge 38 

discharge,  monthly •      39 

gage  heights 38-39 

rating  tables 39 

Definitions  of  teniis  used ^4 

Denver,  Colo., 

South  Platte  River  at: 

description 154 

discharge 154 

discharge,  dully 155 

discharge,  monthly 15(i 

gage  heights 155 

Discharge,  measurement  and  computation 

of 13-16 

Dobson,  Adna,  work  In  charge  of 1 


Dobson,  Arthur,  work  of 1 

Dodson,  Mont., 

Dodson  Creek  at: 

discharge 81 

Peoples  Creek  at : 

discharge 81 

Drainage  basins.  list  of 2-3 

map  showing 2 

K. 

Edgemont,  S.  Dak., 
Reaver  Creek  near: 

description 123 

dlschazge 123 

disctiarge,  monthly 124 

gage  heights 123 

rating  table 124 

Cheyenne  River  at: 

description 121 

discharge 121 

discharge,  monthly 123 

gage  heights 121-122 

ratmg  table 122 

Hat  Creek  near: 

description 124-125 

discharge 12r> 

discharge,  monthly 125 

gage  heights 125 

rating  table 125 

Edson,  Gordon,  work  of 1 

Equivalents,  table  of 0-7 

Eureka  Creek.  Mont.: 

flood 82 

Eureka  Creek  at— 
Ilaro,  Mont.: 

dlschaif:e 81 

flood 82 

Exeter  Coulee  at— 
Exeter,  Mont.: 

discharge •. 81 

Exeter  Creek,  Mont.: 

flood 80.83 

Exeter  Creek  at— 
Exeter.  Mont.: 

dlschaiige 81 

flood 83 

F. 

Falls  on  Missouri  River,  views  of 18, 20 

Fifteenmlle  Coulee  at— 
Zurich.  Mont.: 

discharge 62,K1 

First  Creek,  Mont.: 

discharge 81 

Floats,  use  of.  In  measuring  discharge 9-10 

Floods  in  Milk  River  basin,  description  of..  ta-*3 
Fogey  Creek  at— 
TIariem,  Mont.: 

discharge 81 

FoUansbee,  Robert,  work  In  charge  of 1 

Ford  Creek  near- 
Augusta,  Mont.: 

description 2^30 

discharge . . .  i ** 

discharge,  monthly 31 

gage  heights 30 

rating  Uble 30 
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Forkacreek,  Colo.,  Page. 

Clear  Creek  at: 

description 150 

diactiai8« ISO 

diaduuge,  monthly 160 

gage  heights 160 

rating  table 160 

Fort  Assiiiiboiiie,  Mont., 
Beaver  Creek  at: 

discharge 02,81 

Harre  Irrigation  Company's  canal  at: 

dischaige 62 

Fort  Belknap  Agency, 
Peoples  Creek  at: 

discharge 62 

Fort  Belknap  canal  near- 
Chinook,  Mont. : 

description 68 

discharge 58 

discharge,  monthly 60 

gage  heights '   60 

Fort  Coster,  Mont., 
Bi^om  River  at: 

description 06 

discharge 96 

discharge,  monthly 07 

gage  heights 06 

rating  tables 97 

Freeman,  W.  B.,  on  floods  In  MUk  River 

basin 63-83 

work  of 1 

Frenchman  Creek,  Mont.,  flood  on 76-77 

Frmchman  Creek  near— 
Saoo,  Mont.: 

discharge 62,81 

Frenchman  Irrigation  Companjr's  canal  at— 
Saoo,  Mont.: 

discharge 82 

Fromberg,  Mont., 
Clark  Fork  at: 

description 92 

discharge ^ 92 

discharge,  monthly 93 

gage  heights .  .* 02-03 

ratirig  table 93 

G. 

Gaging  stations,  equipment  of 9-10 

Gasconade  River  at— 

Arlington,  Mo.: 

description 176 

discharge 176 

discharge,  monthly 177 

gage  heights 176 

rating  table 177 

Glaigow,  Mont., 

Brazil  Creek  at: 

dischaige 81 

Buggy  Creek  at: 

discharge 81 

Cherry  Creek  at: 

discharge 81 

Milk  River  at: 

discharge 82 

flood 83 

rainfall 65-66 

WiUow  Creek  at: 

discharge 82 


Oleadive,  Mont.,  Page. 
Yellowstone  River  at: 

description 90 

discharge 90 

discharge,  monthly 02 

gageheights 01 

rating  Uble 01 

Grand  River  at— 
Belm,  8.  Dak.: 

desoriptlon 117 

discharge 118 

discharge,  monthly 110 

gagehelfl^ts 118 

latiivUble 110 

Grand  River  basin: 

stream  data 117-110 

Great  Falls  of  Missouri  River,  view  of 18 

Guernsey,  Wyo., 

North  PUtto  River  at: 

description 112 

discharge 142 

dischaige,  monthly 144 

gageheights 143 

latlng  tobies 143 

H. 

Harlem,  Mont., 

Agency  ditch  near: 

description 68 

discharge 58 

gagehei^t 58 

flood  at,  views  of 72 

Fogey  Creek  at: 

discharge 81 

flood 83 

Bnake  Creek  at: 

discharge 62, 82 

Thhtymile  Creek  at: 

discharge 82 

Threemile  Creek  at: 

discharge 82 

Wayne  Creek  at: 

discharge 82 

flood 83 

Whitebear  Creek  at: 

discharge 82 

Harlem  caiuil,  dato 57 

Haro,  Mont., 

Eureka  Creek  at  or  near: 

discharge 81 

flood 82 

Hartman,  W.  B.,  work  of 1 

Hat  Creek  near— 

Edgemont,  8.  Dak.: 

description 124-126 

discharge 125 

discharge,  monthly 125 

gage  heights 125 

rating  Uble 125 

Havre,  Mont., 

Milk  River  at: 

description 43 

discharge 43, 81 

discharge,  daily 66 

discharge,  monthly 45 

gageheights 44,83 

rating  toble 44 

rainfall 65 
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Havre  Irrigation  Company's  canal  at—  Page. 
Fort  Assiniboine,  Mont.: 

discharge 62 

Hay  Coulee,  Mont.,  flood  on 75 

Heart  River  at  or  near— 
Mandan,  N.  Dak.: 

discharge 116 

Richardton,  N.  Dak.: 

description 114 

discharge 114 

gage  heights 1 14 

Heart  River  basin: 

miscellaneous  measurements 115 

stream  data 1 U-115 

Henshaw,  F.  F.,  work  of 1 

Highwood  Creek  basin: 

stream  data S4-36 

Highwood  Creek  near- 
High  wood,  Mont.: 

description 34  j 

discharge 35  ' 

discharge,  monthly 36 

gage  heights 35 

rating  table 35 

Hinsdale,  Mont., 
Rock  Creek  at: 

description 52-53 

discharge 5;J,  82 

gage  heights 53 

Rock  Creek  canal  near: 

de>scription 61 

discharge 61 

gage  heights 62 

Hoyt,  J.  C,  work  In  charge  of 1 

Huntley,  Mont., 
Pry  or  Creek  at: 

description ^ 94 

discharge 94 

discharge,  monthly 95 

gage  heights 94-95 

rating  tables 95 

Hydrographic   surveys'   organization   and 

scope  of 2 

I. 

loe-covered  streams,  methods  of  measuring 

flow  of 13 

Interior,  S.  Dak., 
White  River  at: 

description 135 

discharge 135 

gage  heights 135 

J. 

Julesburg,  Colo., 

South  Platte  River  near: 

description 158 

discharge 158 

discharge,  monthly 159 

gage  heights 158 

rating  table 159 

Junction,  Mont., 

Yellowstone  River  at: 

description R8  89 

discharge 89 

discharge,  monthly CO 

rnge  heights f^O 

rating  table 90 


K.  Page. 

Kansas  City,  Mo., 
Miuouri  River  at: 

description 21 

dischai^ 21 

gage  heigh  ts 21 

Kansas  River  at— 
Lecompton,  Kans.: 

description 175 

discharge 175 

gage  heights 175 

Kansas  River  drainage  basin: 

description 167-168. 175 

stream  data 168-175 

Kearney,  Wyo., 
Piney  Creek  at: 

description 107 

discharge 107 

discharge,  monthly 106 

gage  heights 107-108 

rating  tables 108 

Kersey,  Colo., 

South  Platte  River  near: 

description 156 

discharge 156 

discharge,  monthly 158 

gage  heights 156-157 

rating  tables 157 

Knife  River  at-  - 

Broncho,  N.  Dak.: 

description 113 

discharge 1 13 

gago  heights 113 

Knife  River  basin: 

stream  data 113 

L. 

Lake  Bowdoin.    See  Bowdoln,  Lake. 

Larb  Creek,  Mont.^  floods  on 75 

Larb  Creek  at  or  near- 
Malta,  Mont.: 

discharge 02 

Saco,  Mont.: 

discharge 81 

Lavinia,  Mont., 
Cooley  Creek  at: 

discbarge 108 

Musselshell  River  at: 

description 85 

discharge 8S 

gage  heights 85 

Lecompton,  Kans., 
Kansas  River  at: 

description 175 

discharge 175 

gage  heights 175 

I>e  Noir  Coulee,  Mont., 

discharge 81 

Lexington,  Nebr., 
Platte  River  near: 

description 161 

discharge lis 

discharge,  daily 1 C3 

discharge,  monthly UV4 

gage  heights Iii2 
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Little  Bighor&  River  at—  Page. 

Crow  Agency,  Mont.: 

description VI 

diachaige 96 

diachaige.  monthly fi6 

gage  heiglits 98 

rating  table 96 

Little  Cottonwood  Creek  at— 
Malta,  Mont.: 

discharge 81 

Uttle  Missouri  River  at— 

Alzada,  Mont.: 

description 106-109 

dlflchaige 109 

gage  heights 109 

Camp  Crook,  S.  Dak.: 

description 110 

discharge 110 

discharge,  monthly Ill 

gage  heights 110 

rating  table Ill 

Medora,  N.  Dak.: 

description Ill 

discharge HI 

discharge,  monthly 112 

gage  heights . . . : 112 

rating  Uble 112 

Uttle  Missouri  River  basin- 
description  108 

stream  data 108-1 12 

Little  Muddy  River  at  or  near  - 
WUliston,  N.  Dak.: 

description 86 

discharge 86,87 

discharge,  monthly 87 

gage  heights 86, 87 

rating  table 87 

Little  Muddy  River  basin: 

miscellaneous  measurements 87 

stream  data 86-87 

Little  Wind  River- 
above  Arapahoe  Aizency,  Wyo.: 

description 100 

discharge 101 

discharge,  monthly 102 

gage  heights 101 

rating  table 101 

below  Arapahoe  Agency,  Wyo.: 

description 102 

discharge 102 

discharge,  monthly 103 

gage  heights 103 

rating  table 108 

Lombard,  Mont., 

Stxteeji  Mile  Creek  at: 

discharge 21 

Lonetree  Coulee,  Mont.: 

diachaige 81 

Loup  River  at— 
Columbus,  Nebr.: 

description 166 

dischaige 166 

discharge,  daily 167 

discharge,  monthly 167 

gage  heights 166 


M.  Page. 

Malta,  Mont., 

Alkali  Creek  near: 

dischaige 62, 81 

Assinibolne  Creek  at: 

discharge 81 

Big  Cottonwood  Creek  at: 

discharge 81 

Cottonwood  Creek  near: 

discharge 62 

Larb  Creek  near: 

discharge 62 

Little  Cottonwood  Creek  at: 

discharge 81 

MUk  River  at: 

description  .• /       45 

dischaige 45. 81 

dischaige,  daily 66 

discharge,  monthly 46 

gage  heights 45-46.83 

rating  tabie 46 

rainfall  at 65-66, 79 

Taylor  Coulee  at: 

dischai^ 82 

Yadley  Coulee  at: 

discharge 82 

Mandan,  N.  Dak., 

Heart  River  at: 

dischaiige lis 

Marias  River  basin: 

description 30 

stream  data 35-41 

Marias  River  near- 
Shelby,  Mont.: 

description. 36 

dischaige 37 

discharge,  monthly 37 

gage  heights 37 

rating  tabie 37 

Marquette,  Wyo., 

Shoshone  River,  South  Fork,  at: 

description 106 

discharge 106 

discharge,  monthly 107 

gage  heights 106 

rating  table 106 

Matheson  canal  near- 
Chinook,  Mont.: 

description 66 

discharge 56 

discharge,  monthly 56 

gage  heights 56 

Medora,  N.  Dak., 

Little  Missouri  at: 

description ill 

discharge in 

discharge,  monthly 112 

gago  heights 112 

rating  table 112 

Meeker,  R.  I.,  work  of 16 

Milk  River,  Mont.: 

flood 60, 83 

MUk  River  at— 

Glasgow,  Mont.: 

discharge 62 

flood 83 
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Mill  Rlvor  at  or  near—  Page. 

Harlem  canal: 

dischaiKB 82 

Havre,  Mont.: 

deflcription 43 

discharge 43,81 

diflchargr,  daily 66 

discharge,  monthly 45 

gage  heights 44,83 

rating  table 44 

Malta,  Mont.: 

description 45 

discharge 45,81 

discharge,  dally 66 

discharge,  monthly 46 

♦  gage  heights *. 45-46,83 

rating  Uble 46 

Milk  River  basin- 
canals  in 53-54 

description  of 42, 63-64 

floods  in 63-83 

views  of 72 

misoellaneous  measurements  in 62 

ralnfaUin; 64-66 

rainfall  and  run-off  In,  ratio  of 67 

run-off  in 67 

stream  flow  in 42-83 

Milk  River,  North  Fork,  floods  on. 71-72,83 

Milk  River,  North  Fork,  at  or  neAr— 
Chinook,  Mont.: 

description 48 

discharge 49,81 

discharge,  daily 66 

discharge!  monthly 50 

flood 83 

gage  heights 49 

rating  tables 5P 

Milk  River,  South  Fork,  near- 
Browning,  Mont.: 

description 42 

discbarge 42 

discharge,  monthly 43 

gage  heights . » 42 

rating  table 43 

Milk  River,  West  Fork,  floods  on 70-71 

Milk  River,  West  Fork,  at  or  near— 
Chinook,  Mont.: 

description 47 

discharge "..  47,81 

discharge,  daily 48 

discharge,  monthly 48 

gage  heights 47-48 

West  Fork  canal: 

discharge* 62 

Milk  River  Valley- 
canals  in: 

description 53-54 

discharge 54-62 

Miner's  inch,  definition  of 4 

Mlnnesela,  S.  Dak., 
Red  water  canal  at: 

description 132 

discharge 132 

discharge,  dally 133 

discharge,  monthly 133 

gage  heights 132 

Missouri  River,  falls  on,  views  of : 18, 20 


Missouri  River  at  or  near—  Page. 

Buford,  N.  Dak.: 

di  scharge 21 

Cascade,  Mont.: 

description 18 

discharge 18 

dischi  rge,  monthly 20 

gage  heights 1»-19 

rating  toble 19 

Kansas  Cicy,  Mo.: 

desoription 21 

dischaxge 21 

gage  heights 21 

Williston,  N.  Dak.: 

description . . ._. 20 

gagehelghts 20 

Missouri  River  basin: 

description 17-18 

miscellaneous  nMasurements 21 

stream  data 18^21 

Missouri  River  drainage: 

stream  data 16-177 

MltcheU,  Nebr., 

North  Platte  River  near: 

« 

description 144 

discharge 144 

discharge,  daily 145 

discharge,  monthly 145 

gage  heights 144-1 45 

Multiple-point  method  of  measuring  dis- 
charge, description  of 1 1-12 

Musselshell  River  at— 

Lavlnla,  Mont.: 

description 85 

discharge 85 

gage  heigh  ts 85 

Shawmut,  Mont.: 

description 83 

discharge S3 

discharge,  monthly .'  84-85 

gage  helghU 84 

rating  table S4 

Musselshell  River  basin: 

stream  data 83-^ 


N. 


Niobrara  River  near- 
Valentine,  Nebr.: 

description 136 

discharge 137 

discharge,  daily 137-138 

discharge,  monthly 13S 

gage  heights 137 

Niobrara  River  basin: 

description 136 

stream  data 136-138 

North  Fork,  MUk  River.     See  Milk    River, 

North  Fork. 
North  Platte  River  at— 
Bridgeport,  Nebr: 

description 146 

discharge 1 46 

discharge,  dally 147 

discharge,  monthly 147 

gage  heights 1 46 
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Pacific  Jondtlon,  ICont., 
Beaver  Creek  at: 

discharge 

Padgett,  H.  D.,  work  of 

Paradise  Vailey  canAl  near- 
Chinook,  Mont.: 

description 

discharge 

discharge,  monthiy. . 

gageheighta 


54 

64 

54 

54 

ParaUei  Creek,  Mont.,  flood  on 72-73, 83 

Paraiiel  Creek  at— 
Harlem,  Mont.: 

discharge. 82 

Parshaii,  A.  J.,  work  of 1 

Pathfinder.  Wyo. 

North  Piatte  River  at: 

description 141 

discharge 141 

gage  heights 142 


Sorth  Platte  River  at  and  near—  Pagp.  | 

Guernsey,  Wyo.:  | 

description 142 

discharge 142 

dlachaxge,  monthly 144 

gagiehelghU 143 

rating  tables 143 

MitcheU,  Nebr.: 

description 144 

dischazge 1 44 

discharge,  dally 145 

discliarge,  monthly 145 

gageheighta 144-145 

North  Platte,  Nebr.: 

description 147-148 

discharge 148 

dischAxge,  daily 148-149 

discliaige,  monttily 149 

gage  heights 148 

Pathfinder,  Wyo.: 

description. 141 

discharge 141 

gage  heights 142 

Pinkhampton,  Colo.: 

discharge 149 

Saratoga,  Wyo.: 

description 139 

discliaige 140 

disctiarge,  monthly 141 

gage  heights 140 

rating  table 140 

North  Platte  River  basin: 

description. 139 

misoellaneoas  measurtfment 149 

stream  data 131>-149 

O. 

Owl  River  at— 
Bizby,  8.  Dak.: 

description. 119 

discharge 119 

diflchaige,  montiily 120 

gage  heights 119-120 

rating  table 120 

Owl  River  basin: 

stream  data 119-120 

P. 


62 
1 


Peoples  Creek  at—  Page. 

Dodson.  Mont.: 

discharge 81, 82 

Fort     Belknap     Indian     Reservation. 
Mont.: 

discbarge 62 

Piney  Creek  at— 

Kearney.  Wyo.: 

description 107 

discharge 107 

discharge,  monthiy 108 

gage  heights 107 

rating  table 108 

Pinkhampton,  Colo.     ^ 

North  Piatte  River  at: 

discharge 140 

Platte  River  near— 

Colmnbus,  Nebr.: ' 

description 164 

discharge 164 

dlschaTge,  monthly 165 

gage  heights 165 

rating  tables 165 

Lexington,  Nebr.: 

description 161-162 

discharge 162 

discharge,  daily 163 

discharge,  monthly 162 

gage  heights 164 

Platte  River  basin: 

description 138,161 

stream  data 130- 175 

Price  current  meter,  views  of 10 

Pryor  Creek  at— 

Huntley,  Mont.: 

description 94 

dischai^ 94 

discharge,  monthly 95 

gage  heights 95 

rating  tables 95 

B. 

Rapid.  S.  Dak., 

Corbin-Morae  ditch  at: 

description 127 

discharge 127 

gage  height 127-128 

Rapid  Creek  at: 

description 126 

discharge 126 

discharge,  montUy 127 

gage  heights 126 

rating  tables 127 

Rating  tables,  methods  of  constructing 13-15 

Red  Rock  Coulee,  Mont.,  floods  on 70 

Redwater  canal  at— 
Mlnnesela.  S.  Dak.: 

description 132 

discharge 132 

discharge,  dally 133 

discharge,  monthly 133 

gage  heights 132 

Redwater  River  at— 

Belle  Fourche,  S.  Dak.: 

description 131 

discharge 131 

discharge,  monthly 132 

gage  heights 131 

rating  table 132 
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Republican  River  at  and  near—  Page. 

Benkelman,  Nebr.: 

deacription 170 

discharge 170 

discharge,  daUy 171-172 

discharge,  monthly 172 

gage  heights 171 

Bostwick.  Nebr.: 

description ^ 168 

diachaige 168 

discharge,  monthly 170 

gage  heights 160 

rating  tables 169 

Republican  River  basin: 

description 168 

stream  data 168-174 

Republican  River,  South  Fork,  at— 
Denkeiman,  Nebr.: 

description 173 

discharge 173 

discharge,  dally 174 

discharge,  monthly 174 

gage  heights 173 

Reaer  ditch  near- 
Chinook,  Mont.: 

description 50 

discharge 60 

gage  heights 50 

Richards,  Raymond,  work  of 1 

Richard  ton,  N.  Dak. 
Heart  River  near- 
description 114 

discharge 114 

gage  heights 114 

Rock  Creek.  Mont.,  flood  on 76 

Rock  Creek  at— 

nindsdale,  Mont.: 

discharge 53,82 

gage  heights 53 

description 52-63 

Rock  Creek  canal  near— 
Hinsdale,  Mont.: 

description 61 

discharge 61 

gage  hdghts 62 

Run-off,  computation  of 13-16 

Run-off  in  inches,  definition  of « 

Saco,  Mont., 

Beaver  Creek  at: 

flood 82 

Frenchman  Creek  at: 

discharge 02. 81 

Frenchman  Irrigation  Company's  canal 
at: 

discharge 62 

Larb  Crc«k  at: 

discharge 81 

White  Creek  at: 

discharge 82 

Saratoga,  AVyo., 

North  Platte  River  at: 

description. . . .' 139 

discharge 140 

discharge,  monthly 141 

gago  heights 140 

rating  table 141 


Savoy  Creok  at  or  near—  Pi^. 

Savoy,  Mont.: 

dischaige 82 

flood 83 

S<>cond  Creek,  Mont.: 

discharge 81 

Second-feet  per  square  mile,  definition  of . . .  4 

Second-foot,  definition  of 4 

Seim,  S.  Dak., 

Grand  River  at: 

description 717 

discharge 1 18 

discharge,  monthly 119 

gage  heights 118 

rating  table^ 118 

Shawmut,  Mont., 

Musselshell  Ri\'er  at: 

description 83 

discharge 83 

discharge,  monthly 84-85 

gage  heights 84 

rating  table 84 

Shelby,  Mont., 

Marias  River  near: 

description 36 

discharge 37 

discharge,  monthly 37 

gage  heights 37 

rating  table 37 

Shoshone  River  near- 
Cody.  Wyo.: 

description 103 

discharge 104 

dischaige.  monthly 105 

gage  heights 104 

rating  table 104 

Shoshone  River,  South  Fork,  at— 
Marquette,  Wyo.: 

description 105 

discharge 105 

discharge,  monthly 107 

gage  heights 106 

rating  table 106 

Slnglo-polnt  method  of  measuring  discharge. 

description  of 12 

Sixteen  Mile  Creek  at— 
Lombard,  Mont.: 

discharge 21 

Slxmile  Coulee  at  or  near- 
Chinook.  Mont.: 

discharge 82 

mouth: 

discharge 62 

Slope  method  of  measuring  discharge,  d*"- 

scriptlon  of 7-8 

Smith  Coulee,  Mont.: 

discharge 81 

Smith  Creek  near- 
Augusta,  Mont.: 

description 31 

discharge 31 

discharge,  monthly 32 

gage  heights 32 

rating  table 32 
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Smith  River  at—  Page. 

Truly,  Mont.: 

description 22 

discharge 22 

gage  heights 22 

Smith  Ri^*er  hasin: 

stream,  data 22 

Snake  Creek  at— 
Haiiem,  Mont.: 

discharge 02, 82 

South  Fork  Milk  River.    See  Milk  River. 

South  Fork. 
South  Fork  Republican  River.    See  Repub- 
lican River.  South  Fork. 
South  Fork  South  Platte  River.    See  South 

Platte  River,  South  Fork. 
South  Platte  River,  at  and  near- 
Denver,  Colo.: 

description 154 

discharge 154 

dischaige,  daily 155 

discharge,  monthly 156 

gage  heights 155 

Julesburg.  Colo.: 

description 158 

discharge 158 

discharge,  monthly 159 

gage  heights 158 

rating  table 150 

Kersey,  Colo.: 

description 156 

discharge 156 

gage  heights 156 

South  Platte,  Colo.: 

description 150-151 

discharge 151 

discharge,  daily 152 

discharge,  monthly 152 

gage  heights 151 

South  Platte  River  basin: 

description 149-150 

stream  data 150-160 

South  Platte  River,  South  Fork,  at— 
South  Platte,  Colo.: 

description 152-163 

dischaige 153 

discharge,  monthly 154 

gage  heights 153 

ratingtable 153 

Spearfish,  S.  Dak., 

Spearflsh  Creek  near: 

description 133 

discharge 133 

discharge,  monthly 134 

gage  heights 134 

rating  tables 134 

Stevenson,  N.  Dak., 

Cannon  Ball  River  at: 

description 115 

discharge 116 

discharge,  monthly 117 

gage  heights 116 

rating  tables 116 

Stewart,  J.  E.,  work  of 1 

Stream  flow,  measurement  and  computa- 
tion of 7-13 

papers  on,  list  of 3 


Sun  River  at—  Page. 

I         Sun  River,  Mont.: 

!  description 26 

discharge 26 

discharge,  monthly 27 

gage  heights 26-27 

rating  table 27 
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DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  '^ run-off  or  ''dis- 
charge"— ^is  expressed  in  various  temis,  eacli  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner^s  inches,  and  run-ofT  in  socond-feet 


•  Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  scrios  list  at  tho  end  of  this  paper. 


2  SURFACE   WATER   SUPPLY,  1906. 

covering  several  years.  The  rapid  increase  in  the  development  of  the 
water  resources  of  the  United  States  has  caused  a  great  demand  by 
engineers  for  information  in  regard  to  the  flow  of  streams,  as  it  is  now 
generally  realized  that  the  failure  of  many  large  power,  irrigation,  and 
other  projects  has  been  due  to  the  fact  that  the  plans  were  made 
without  sufficient  trustworthy  information  in  respect  to  the  water 
supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province 
of  the  State  authorities.  The  United  States  Geological  Survey  has 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  any 
stream  the  work  on  that  stream  is  discontinued.  The  order  in  which 
the  streams  are  measured  is  determined  by  the  degree  of  their  impor- 
tance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas,  and  are  pul>- 
lished  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data,  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows: 

Water-Supply  and  Irrigation  Papers  on  Surface  Water  Supply,  1906. 

201.  urface  water  supply  of  New  England,  1906.     (Atlantic  Coast  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritun,  and  Delaware  river  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  StAtes,  1906.     (Susquehanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannah,  Ogeechee,  and  Altainaha  rivers  and  eastern  Gulf  of  Mexico 
drainages.) 
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205.  Surface  water  supply  uf  the  Ohio  and  lower  eastern  Miwiteippi  riviT  (lrainag(*8, 

1906. 

206.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 

207.  Surface  water  supply  of  the  upper  Mississippi  River  and  Hudson  Hay  drainage, 

1906. 

208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  190(3. 

210.  Surfacewatersupplyof  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages,  1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  above  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainage  in  California,  and  Colorado  River  drainage  below  Yuma.) 

214.  Siurface  water  supply  of  the  North  Pacific  Coast  drainages,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years.  An  index  of  the  reports  containing  such 
records  up  to  and  including  1903  has  been  pubHshed  in  Water-Supply 
Paper  No.  119.  The  following  table  gives,  by  years  and  primary 
drainage  basins,  the  numbers  of  the  papers  on  the  surface  water  sup- 
ply, published  from  1901  to  1906. 

Numbers  of  water-supply  papers  containirig  results  of  stream  vieasurements,  1901-l*J06.f^ 


Atlantic  Coast  of  New  En^nd  drainage 

Hadson.  Pasaaic,  Raritan,  and  Delaware  river 
dndnagefl .- 

Snegnehanna,  Gunpowder,  Patapflco,  Potoraac, 
James.  Roanoke,  and  Yadldn  river  drainagre 

Santee,  Savannah,  Ogeechee,  and  Altamaha  river 
and  eastern  Golf  of  Mexico  drainages 

Ohio  and  lower  eastern  Mlsaissippi  river  drainages. . 

Great  Lakes  and  St.  Lawrence  River  drainages 

Hudson  Bay  and  upper  e<istem  and  western  Missis- 
sipirf  River  drainages 

MlBsouii  River  drainage 

Meramec.  Arkansas.  Red,  and  lower  western  Missis- 
sippi liver  drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages . . . 
Colorado  River  drainage  above  Yuma 

The  Great  Basin  drainage 

The  Groat  Basin  and  Pacific  Ocean  drainages  in  CaU- 
fomia,  and  Colorado  River  drainage  below  Yuma. 

North  Padflc  Coast  drainages 


1901.        1902.        1903.    I    1004. 


1905. 


65  i) 

76  'r 

65  ' 
75  I 
65    I 
75    i 


No. 

No. 

No. 

No. 

82 

97 

124 

'    165. 

82 

97 

125 

166 

82 
83 

97 
98 

}   126 

167 

Si 

96 

126 

168 

66   1 
76  / 


76   f 


8.'} 

83 
83 
84 
85 

84 
84 
84 
85 
85 
85 
85 


98 
97 


128 
129 


109 
170 


1906. 

No. 
201 

202 

203 

204 

205 
206 


98 

99 

100 

99 

1   128 
130 

130 
1   131 

171 
172 

207 
208 

99 

131 

173 

209 

99 

132 

174 

210 

100 

133 

175 

211 

100 

133 

176 

212 

100 

134 

177 

213 

100 

135 

178 

214 

DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  '* run-off'^  or  ''dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  lom-ofF  in  second-feet 


a  Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  scries  list  at  the  end  of  this  paper. 
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per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  be 
defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an 
orifice  1  inch  square  under  a  head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of 
water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second- 
foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or 
approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about  the 
locaHty  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  history  of 
all  the  changes  that  have  occurred  since  the  establishment  of  the  sta- 
tion that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
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measurements  made  xluring  the  year,  including  the  date,  the  name  of 
the  hydrographer,  the  width  aad  area  of  cross  section,  the  gage 
height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  tlie  mean  of  the  gage  heights  taken 
each  day.  The  gage  height  given  in  the  table  represents  tlie  elevation 
of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most  stations 
the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  .  In  cases  of  extensive 
development,  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the  Sur- 
vey are  based  on  the  data  available  at  the  time  they  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data  are 
available. 

The  rating  table  gives  the  discharge  in  second-feet,  corresponding  to 
various  stages  of  the  river,  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case  this 
information  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  ** Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
dischai^e  larger  than  given  in  this  column.  Likewise,  in  the  c  olumn 
of  ** Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  ^'Mean"  is 
the  average  flow  for  each  second  during  the  month.  Upon  this 
the  computations  for  the  remaining  columns,  which  are  defined  on 
page  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
not  expected  that  they  will  be  used  for  other  than  preliminary 
estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen 
of  flow  is  of  primary  importance.  Therefore  for  the  principal  sta- 
tions tables  have  been  prepared  showing  the  horsepower  that  can  be 
developed  at  various  rates  of  flow  and  the  length  of  time  that  these 
rates  of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  sufficient  significant  figures  have  been  used 
so  that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed 
1  per  cent.     Therefore  most  of  the  values  in  the  tables  are  given  to 
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only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  nia(*hines  have 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  gaging 
stations  and  the  amount  of  data  collected.  Every  effort  possible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  high 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicate 
ing  the  probable  accuracy  in  per  cent  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of 
any  individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably 
accurate  to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to 
within  15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT    EQUIVALENTS. 

Following  is  a  table  of  convenient  ecjuivalents  for  use  in  hydraulic 
computations : 

1  Hoc<)nd-f(K)t  (Kiuals  40  California  miner's  inches  (law  r.f  March  2'^,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-f(K)t  equals  40  Arizona  miner's  inches. 

1  8f»eond-foot  tK^uals  7.48  United  States  gallons  per  second:  equals  448.8  gallons 
per  minute;  equals  040,272  gallons  for  one  day. 

1  second-f(K)t  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inrhe«  deep. 

1  second-f(K)t  for  one  year  equals  31,536,000  cuhic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second-foot  for  one  29-day  month  covers  1  square  mile  1 .079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.1 16  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-foot  for  one  28-day  month  eqimls  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acre-feet . 

1 8econd-fm)t  for  one  30-day  month  equals  59.50  acre-feet . 

1  second-foot  for  one  31 -day  month  equals  61.49  acre-feet. 

100  California  miner's  inches  equal  15.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet . 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5. 17  acre-feet . 

100  Unite<l  St^ites gallons  perminut(»  equal  0.223  second-foot. 
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100  United  States  {rallotiH  per  minute  f<jr  one  clay  equal  0.442  acTe-fcK»t. 

1 ,000,000  United  Statep  gallonH  per  day  equal  1 .55  .*<ec<)nd-feet . 

1 .000,000  United  SUUt^  gallons  equal  .'1.07  acn-feet . 

1,000,000  cubit-  feet  equal  22.95  acre-feel . 

1  acre-f<wt  ecpialH  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5.280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubi<*  m(»ter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  hoiBex>ower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling-  8.80  feet. 

1 J  horsepower  equal  about  1  kilowatt. 

^        ,     ,  ...       Sec.-ft.  X  fall  in  feet 

To  calculate  water  power  quickly:  -     —     '  iT~        "        =  net  horsepower  on  water 

wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODS    OF   MEASURING   STREAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them 
for  publication  are  given  in  detail  in  Water-Supply  Papers  No.  94 
(Hydrographic  Manual,  U.  S.  Geological  Survey)  and  No.  95  (Accu- 
racy of  Stream  Measurements).  In  order  that  those  who  use  this 
report  may  readily  become  accjuainted  with  the  general  methods 
employed,  the  following  brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes — (1)  those  with  permanent  beds;  (2)  those  with  beds 
which  change  only  during  extreme  low  or  high  water;  (3)  those  with 
constantly  shifting  beds.  In  determining  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  upon  which  these 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams — (1)  by  measurements  of  slope  and  cross  section 
and  the  use  of  Chezy^s  and  Kutter's  formulas;  (2)  by  means  of  a  weir; 
(3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  upon 
the  local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
available,  and  the  length  of  time  that  the  record  is  to  be  continued. 
Shpe  method. — Much  information  has  been  collected  relative  to 
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the  coefficients  to  be  used  in  the  Chezy  formula,  v  =  c  ^|R8.  This  has 
been  utilizecf  by  Kutter,  both  in  developing  his  formula  for  c  and  in 
determining  the  values  of  the  coefficient  n  which  appears  therein. 
The  results  obtained  by  the  slope  method  are,  in  general,  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  an<l 
the  uncertainty  of  the  value  for  n  to  be  used  in  Kutter's  formula. 
The  most  common  use  of  this  method  is  in  determining  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section, 
the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the 
general  conditions. 

Weir  methods. — When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best 
facilities  for  determining  the  flow.  If  dams  are  suitably  situated  and 
constructed,  they  may  be  utilized  for  obtaining  reliable  measure- 
ments of  flow.  The  conditions  necessary  to  insure  good  results  may 
be  divided  into  two  classes — (1)  those  relating  to  the  physical  char- 
acteristics of  the  dam  itself  and  (2)  those  relating  to  the  diversion 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height 
of  dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it; 
(6)  absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or 
abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
(d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  float- 
ing logs  or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be 
used  in  Q  =  cb  M,  or  some  similar  standard  weir  formula  are  known 
(see  Water-Supply  Papers  Nos.  180  and  200<»);  (/)  either  no  flash 
boards  or  exceptional  care  in  reducing  leakage  through  them  and  in 
recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  tlu'ough  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation  and  part  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  determinations  of  flow 
the  amount  of  water  diverted  should  be  reasonably  constant.  Fur- 
thermore, it  should  be  so  diverted  that  it  can  be  measured,  either  by 
a  weir,  a  current  meter,  or  a  .simple  system  of  water  wheels  which  are 
of  standard  make,  or  which  have  been  rated  as  meters  under  working 
conditions,  and  so  installed  tliat  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for 
a  critical  stage  of  considerable  duration,  the  use  of  a  head,  on  a  broad- 

o  Watcr-Siipply  Paper  No.  200  n>placps  No.  150,  the  edition  of  which  has  been  exhausted. 


INTRODUCTION.  9 

crested  dam,  of  less  than  6  inches.  Moreover,  when  alL  other  condi- 
tions are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  the  period  of  ice  and  floods  and  the  disad- 
vantages of  uncertainty  of  coefficient  to  be  used  in  tlie  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a 
discharge  measurement.  This  quantity  is  the  product  of  two  fac- 
tors— the  mean  velocity  and  the  area  of  the  cross  section.  The 
mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  rough- 
ness of  bed,  and  the  chaimel  conditions  at,  above,  and  below  the 
gaging  section.  The  area  depends  upon  the  contour  of  the  bed  and 
the  fluctuations  of  the  w^ater  surface.  The  two  principal  ways  of 
measuring  the  velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements  in  order 
that  the  data  may  have  the  required  degree  of  accuracy.  Their 
essential  requirements  are  practically  the  same  whether  the  velocity 
is  determined  by  meters  or  floats.  They  are  located  as  far  as  possi- 
ble where  the  channel  is  straight  both  above  and  below  the  gaging 
section ;  where  there  are  no  cross  currents,  backwater,  or  boils ;  where 
the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to 
overflow  only  at  flood  stages.  The  station  must  be  so  far  removed 
from  the  effects  of  tributary  streams  and  of  dams  or  other  artificial 
obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  j)ermanent  or  semipermanent  structures  usually  referred 
to  as  equipment  are  generally  pertinent  to  a  gaging  station.  These 
are  a  gage  for  determining  the  fluctuations  of  the  water  surface, 
bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
marks  on. a  bridge  or  a  tagged  line  indicating  the  points  of  measure- 
ment, and,  where  the  current  is  swift,  some  appliance  (generally  a 
secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at 
the  bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it 
is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  debris.  In  case  of  all  surface-float  measurements,  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
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The  subsurface  and  tube  or  rod  iloais  arc  intended  to  'ivc  directly 
the  mean  velocity  in  the  vertical.  Tubes  rive  oxcellcnl  results  wlion 
the  channel  conditions  are  frood,  as  in  canals. 

In  measuring  veh)city  by  a  float,  observation  is  made  of  the  tin.e 
taken  by  the  float  to  pass  over  the  **run,'*  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  dischai^e  measurement  a  large 
number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats  as  indicated  by  the  distances  from  the  bank  as 
ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by  divid- 
ing the  area  bounded  by  this  curve  and  its  axis  by  the  width.  The 
length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This 
rating  is  done  by  drawing  the  meter  through  still  water  for  a  given 
distance  at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  liave  been  constructed.  They  may, 
however,  be  classed  in  two  general  types:  Those  in  which  the  wheel 
is  made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PI.  II,  S,  which  has  been  largely  developed  and  has 
been  extensively  used  by  the  United  States  Geological  Survey,  an 
attempt  has  been  made  to  get  an  instrument  which  could  be  used 
under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  a  cable, 
a  boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are 
laid  off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The 
points  at  which  the  velocity  and  depth  are  observed  are  knowTi  as 
measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  upon  the  size  and  condition  of  the  stream. 
Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging 
section  into  strips.     For  each  strip  or  pair  of  strips  the  mean  velocity, 
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area,  and  discharge  are  determined  imtepeiulenlly,  s<>  ihat  conditions 
exLslin^  in  oiu*  part  of  tlie  stream  may  nol  hr  oxIondtHl  to  parts  wliere 
tliey  do  not  apply. 

Tliree  classes  of  methods  of  measuriil}^  vehicity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  hott<mi,  and 
mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  deter- 
minations are  made  in  each  vertical  at  regular  intervals,  usually  from 
0.5  to  1  foot  apart.  By  plotting  these  velocities  as  ahscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the 
resulting  points,  the  vertical  veh»city-cur\'e  is  devehiped.  This  curve 
shows  graphically  the  magnitude  and  changes  in  velocity  from  the 
surface  to  the  bottom  of  the  stream.  The  mean  velocity  in  the 
vertical  is  then  obtained  by  dividing  the  area  bounded  by  this 
wlocity-curve  and  it«  axis  by  the  depth.     On  account  of  the  length 


Fio.  I.— Cshl*  ttatlon,  ahowlng  «Mtfon  at  rlvpr.  ear,  )mgp.  Ms. 

of  time  required  to  make  a  complete  measurement  hy  this  method,  its 
Use  is  limited  to  the  determination  of  cuefficients  for  purptises  of  com- 
parison and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  ia  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a  common  parabola  with 
horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.70  of  the 
depth  will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual 
I) Innervations  under  a  wide  range  of  conditions  show  that  this  second 
iimltiple-point  method  gives  the  mean  veli>city  verj'  i'loselj'  for  open- 
water  conditions  and,  moreover,  the  indications  are  that  it  holds 
nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
It  0.5  fo<jt  beh>w  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
;he  mean  velocity  is  determined  by  dividing  hy  fi  the  sum  of  the  top 
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of  the  stream  be  neglected;  (3)  the  discharge  is  a  function  of  and 
increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  abscissas,  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  curves  there  should  be  therefore  a  sufficient  number 
of  discharge  measurements  to  cover  the  range  of  the  stage  of  the 
stream.  Fig.  2  shows  a  typical  rating  curve  with  its  corresponding 
mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors — the  area  and  the  mean 
velocity — any  change  in  either  factor  will  produce  a  corresponding 
change  in  the  discharge.  Their  curves  are  therefore  constructed  in 
order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of  the 
stream  are  overhanging. 

The  form  of  the  niean-velociiy  curve  depends  chiefly  upon  the 
surface  slope,  the  roughness  of  the  bed,  and  the  cross  section  of 
the  stream.  Of  these  the  slope  is  the  principal  factor.  In  accordance 
with  the  relative  changes  of  these  factors  the  curve  may  be  either 
a  straight  line,  convex  or  concave  toward  either  axis,  or  a  com- 
bination of  the  three.  From  a  careful  study  of  the  conditions  at 
any  gaging  station  the  form  which  the  vertical  velocity-curve  will 
take  can  be  predicted,  und  it  m;.y  l)e  extended  with  reasonable  cer- 
tainty to  stages  beyond  the  limits  of  actual  measurements.  Its 
principal  use  is  in  coimection  with  the  brea  curve  in  locating  errors 
in  discharge  measurements  r.nd  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  i:re  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  The 
curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  under  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  dischi^rge  for  each  t^nth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  diflferences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available, 
a  condition  which  seldom  exists  on  streams  of  this  class,  the  dis- 
charge czn  be  determined  l)y  its  use.  In  case  of  velocity-area  sta- 
tions frequent  discharge  measurements  must  be  made  if  the  deter- 
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minations  of  flow  are  to  be  other  than  rough  approximations.  For 
stations  with  beds  which  shift  slowly  or  are  materially  changed  only 
during  floods,  rating  tables  can  be  prepared  for  periods  between  such 
changes  and  satisfactory  results  obtained  with  a  limited  number  of 
measurements,  provided  that  some  of  them  are  taken  soon  after  the 
change  occurs.  For  streams  with  continually  shifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be 
made  every  two  or  three  days  and  the  discharge  for  intervening  ds,js 
obtained  either  by  interpolation  modified  by  gage  height  or  by  Pro- 
fessor Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Part 
rV,  page  323,  and  in  the  Engineering  News  of  April  21,  1904.  This 
method,  or  a  graphical  application  of  it,  is  also  much  used  in  deter- 
mining the  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION    AND   ACKNOWLEDGMENTS. 

Assistance  has  been  rendered  or  records  furnished  by  the  following, 
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Chicago,  Rock  Island  and  Pacific  Railroad;  St.  Louis  and  Santa  Fe 
Railroad;  Southern  Kansas  and  Texas  Railroad ;  Missouri  and  Pacific 
Railroad;  Missouri,  Kansas  and  Texas  Railroad;  Denver  and  Rio 
Grande  Railroad;  the  United  States  Reclamation  Service. 

MERAMEC  RIVER  DRAINAGE  BASIN.   - 

DESCRIPTION    OF   BASIN. 

Meramec  River  rises  in  Dent  County,  Mo.,  flows  northeast,  and 
enters  the  Mississippi  near  St.  Louis.  This  river  drains  a  rugged, 
hilly,  and  comparatively  thinly  populated  country.  There  are,  how- 
ever, numerous  good  sites  for  dams,  and  the  United  States  Geological 
Survey  is  studying  the  river  in  connection  with  the  possible  water- 
power  developments  and  for  its  possible  use  as  a  future  water  supply 
for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  miles;  at 
Eureka  it  is  3,500  square  miles.  The  drainage  area  above  Dry  Fork 
is  340  square  miles,  and  that  of  Dry  Fork  is  360  square  miles. 

MERAMEC    RIVER    NEAR    MERAMEC,  MO. 

This  station  was  established  February  28,  1903,  and  was  discon- 
tinued July  21,  1906.  It  was  located  about  600  feet  below  the  mouth 
of  Spring  Branch  and  about  1  mile  from  the  post  road  between  Mera- 
mec and  St.  James,  Mo.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  173,  page  13,  where 
are  given  also  references  to  publications  that  contain  data  for  previoxis 
years. 
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Diseharge  mecuurements  of  Meramec  River  near  Meramer,  Mo.y  in  1904-1906. 


Date. 


1904. 

January  27 

MarrhS 

April  13....... 

June  14 

.fulv27 

Vugust 12 

September  28.. 


1905. 

June  22 

July  26 

Septembers.. 
October  12 . . . 
December  20 . 

1906. 

March? , 

May  12 


Hydrographer. 


F.  W.  llanna 

do 

do 

Ilanna  and  Murphy. 

F.  W.  Uanna 

do 

Ilanna  and  Johnson. 


M. 


S.  Brennan. 

.do 

.do 

.do 

.do 


M.  S.Brennan. 
do 


CJage 
height. 

Dis- 

charge. 

Feft. 

Sec.-ft. 

3.33 

390 

3.22 

322 

4.a5 

585 

3.10 

281 

2.91 

193 

2.80 

150 

2.90 

185 

2.79 

1(34 

3.60 

438 

2.79 

168 

2.92 

174 

2.9fi 

256 

3.70 

467 

.-^.02 

280 

Daily  gage  height,  in  feet,  of  Meramec  River  near  Meramec,  Mo.,  for  1906, 


Day 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
li>. 


16. 
17. 
IS. 
19. 
2f). 

21. 
24. 


2»). 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 
4.0 

Mar. 

Apr. 

6.2 

May. 
3.7 

June. 
3.7 

July. 

3.1 

4.3 

2.8 

i       3.3 

3.9 

4.2 

5.8 

3.5 

3.5 

2.8 

'        4.6 

.3.8 

4.1 

4.9 

3.4 

3.2 

2.8 

5.9 

3.7 

3.9 

4.6 

3.3 

3.1 

2.8 

4.8 

1 

3.6 

3.7 

4.5 

3.3 

3.0 

2.8 

4.1 

3.4 

3.7 

4.4 

3.3 

3.0 

2.8 

1        3.9 

3.3 

3.9 

4.3 

3.2 

2.9 

2.7 

3.8 

3.35 

3.H 

4.1 

3.2 

2.9 

2.7 

3.6 

3.3 

3.7 

4.3 

3.1 

2.8 

2.7 

3.6 

3.3 

3.7 

4.1 

3.1 

2.8 

2.7 

3.5 

3.2 

3.6 

4.1 

,3.1 

2.8 

2  7 

3.5 

3.3 

3.6 

4.1 

3.06 

2.8 

2.7 

3.4 

4.4 

3.5 

4.0 

3.0 

2. 75 

2.7 

3.4 

4.2 

3.7 

5.1 

3.0 

2.7 

2.7 

3.6 

4.1 

3.7 

4.8 

2.95 

2.7 

2.7 

3.5 

.3.9 

3.7 

4.5 

2.9 

2.7 

2.8 

3.4 

3.8 

3.7 

4.2 

2.9 

2.7 

3.1 

3.3 

3.7 

3.6 

4.0 

2.0 

2.7 

2.9 

3.2 

3.7 

3.6 

.3.9 

2.9 

2.7 

2.8 

3.2 

3.7 

3.5 

3.8 

2.9 

2.8 

2.7 

'      :..4 

3.8 

.3.5 

3.7 

2.9 

2.8 

2.7 

1        5.7 

3.7 

.3.8 

3.7 

2.  S5 

2.8 

7.6 

.3.7 

4.6 

3.6 

2.8 

2.8 

7.4 

5.2 

4.7 

.3.5 

2.8 

3.1 

6.0 

4.8 

5.0 

.3.4 

2.8 

3.2 

4.8 

4.7 

7.2 

3.3 

2.8 

3.1 

4.4 

4.5 

8.9 

3.3 

2.8 

3.0 

4.6 

4.4 

6.7 

.3.2 

2.8 

2.9 

4.6 

5.1 

3.2 

2.8 

2.8 

4.4 

4.8 

3.2 

2.8 

2.8 

4.3 

5.5 

2.8 

•— .r- 
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Rating  tables  for  Meraviec  River  near  Meramec,  Mo. 
FEBRUARY,  1903.  TO  JANUARY  20.  1904.a 


,   l:eig.it. 

Dis- 
chan?e. 

Sec.'ft. 

Ga«B 
height. 

'     Feet. 

Dis- 
charge. 

Oamj 
height. 

Feet. 

Dis- 
charge. 

Sec-ft. 

Gage 
height. 

Feel. 

DIr. 
charge. 

Fret. 

Sec-ft. 

1 
Sec-ft. 

732 

1 

2.0 

1 

134             2.50 
Y  21  TO  JUNE  30. 
150            3.50 

165 
1004.  AND 
435 

3.00 

329 

1        4.00 

•I.VNUAR' 

FROM  MARCH  2fi 

■ 

4.40              840 

»  TO  JUL' 

Y  21.  1906. 

2.6) 

5.60 

1.465 

2.7.) 

175 

3.60 

475 

4.50 

80J 

.5.80 

[..■iSO 

2.8'.) 

230 

3.70 

515 

4.60 

94'J 

6.00 

1.700 

2.9) 

23^ 

3.80 

560 

4.70 

99) 

7.00 

2,300 

3.00 

25:) 

3.90 

'Vlo 

4.80 

1,040 

!        8.00 

2,900 

;       3. 10 

290 

4.00 

n,s) 

4.90 

1,090 

9.00 

3,500 

'        3.20 

325 

4.10 

695 

i        5.00 

1,140 

3.30 

360 

4.20 

740 

5.20 

1,245 

1 

3.40 

395 

4.30 

790 

5.40 

l,a55 

i.-is 

.IV 
3.60 

LY  1.  190- 

43)    1 

1.  TO  MAI 

4.50 

RCIt  25.  1 
840 

M)6.e 

2.70 

5.80 

1,530 

2.H0 

160 

3.70 

470 

4.60 

890 

6.00 

1.640 

1        2.90 

1R5 

3.80 

510 

4.70 

940 

«.2n 

IJM 

3.00 

215 

3.90 

555 

4.80 

990 

O.40 

1,870 

3.10 

245 

4.00 

600 

4.90 

1,010 

6.60 

1,990 

3.20 

28^) 

4.10 

645 

5.00 

1,090    ! 

6.80 

2,110 

3.30 

315 

4.20 

690 

.5.20 

1,200 

7.00 

.    2,230 

3.40 

S-W 

4.30 

740 

.5.40 

1,310 

8.00 

2,830 

3.50 

390 

4.40 

790 

5.60 

1,420 

o  This  table  is  based  on  discharge  mexsurpments  made  during  1903  and  is  well  defined. 

b  This  table  is  based  on  3  discharge  mexstirements  made  during  1904, 1  in  1906,  and  the  form  of  the  pre- 
vious curve.    It  is  not  well  defined. 

c  This  table  is  based  on  8  discharge  meisurements  made  during  1904-1906  and  the  form  of  previous 
carves.    It  is  well  defined  below  gage  height  3.7  feet. 


Monthly  discharge  of  MeraTnec  River  near  Meramec^  Mo.  ^  for  1904-1906. 

[Drainage  area,  340  square  miles.] 


January. . , 
February.. 
March  1-24 
April  13-30. 

May 

June 

July 

August 

September. 
Octol)pr .  . . 
November. 
December . 


Month. 


1904. 


The  period 


January 

February . . . 

March 

April 

May 

June 

July 

August 

Septeml)era. 

October .... 


1905. 


Discharge  in  second-feet. 


Maximum.'  Minimum.      Mean. 


245 

1,580 
2,830 

790 
2,350 

245 
2,170 
1,310 
2,9.50 
1,580 


2,180 

134 

4.^5 

150 

095 

260 

3,140 

260 

840 

.360 

2,300 

325 

790 

185 

430 

160 

185 

160 

390 

148 

KiO 

148 

148 

148 

148 
148 
315 
185 
245 
135 
160 
160 
148 
185 


165 
346 
760 
384 
550 
174 
453 
318 
621 
358 


424 
229 
363 
1.010 
549 
642 
319 
215 
172  I 
189 
155 
148 


Total  in 
acre-feel. 


26,100 
13,200 
17,300 
36,100 
33,800 
38,200 
19,600 
13,200 
10,200 
11,600 
9.220 
9,100 


238,000 


10,100 
19,200 
46,700 
22,800 
33,800 
10,400 
27,900 
19,600 
37,000 
22,000 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


1 


25 
.674 
1.07 
2.97 
1.61 
1.89 
.938 
.632 
.500 
.556 
.456 
.435 


Depth  in 
inches. 


1.44 

-73 

.96 

1.99 

1.86 

2-11 

l.OB 

.73 

.56 

.64 

-51 

.50 


.485 
1.02 
2.24 
1.13 
1.62 

.512 
1.33 

.935 
1.83 
1.06 


,56 
1-06 
2.58 
1.36 
1.87 

.55 
1.53 
1.06 
2.04 
1.21 


o  Cage  heights  for  Septeml>er  14  and  15, 1905,  in  Water-Supply  Paper  No.  173,  should  be  2.8  feet. 
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Monthly  discharge  of  Meramec  River  near  Meramec,  Mo.,  for  1904' 1906 — Continued. 


Month. 


Dischai^e  In  second-feet. 
Maximum.  Minimum.      Mean. 


Run-off. 


Total  in 
acre-feet.    Sec.-ft. 


sq 


.-n.per 
.  mile. 


Kovemi)er. 
December. 


1905. 


The  year. 


January.. 
February. 

March 

AprU 

MAy 

June 

July  1-21.. 


1906. 


1,040 
510 

2,950 


Depth  in 
inches. 


280 
185 


500 

259 


29,800 
15,900 


1.47 
.762 


1.64 
.88 


135 


407 


-295,000 


1.20 


16.28 


2,590 

245 

1,200 

280 

3,4<0 

390 

1,S2C 

325 

515 

300 

515 

175 

290 

175 

797 
557 
819 
729 
270 
239 
193 


The  period . 


49,000  1 

2.34 

2.70 

30,900 

1.64 

1.71 

50,400*' 

2.41 

2.78 

43,400  ; 

2.14 

2.39 

16,600  ' 

.794 

.02 

14,200 

.703 

.78 

8,040 

.  0O5 

.44 

213,000 

NoTB.— Values  1904  to  1906  are  rated  as  good. 

MERAMEC    RIVER   NEAR   EUREKA,    MO. 

This  station  was  established  Au^st  26,  1903,  and  was  discon- 
tinued July  21,  1906.  It  was  located  at  the  highway  bridge  on  the 
road  between  Crescent  and  Eureka,  Mo.,  about  1 J  miles  from  £ureka, 
2  miles  below  the  mouth  of  Big  River,  and  2  miles  above  the  Frisco 
Railroad  bridge.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  173,  page  14,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 


vears. 


Discharge  Tneasurements  of  Meramec  River  near  Eureka^  Mo.,  in  1906. 


Date. 


March 5 M.S.  Brennan 


I{ydr(^rapher. 


May  9 i  Brennan  and  Ijane . 


Width. 


Area  of 
section. 


Fert.   '    Sq.ft. 
270  1,520 

182  602 


heig: 


Mgnt. 


Feet. 

8.48 

5.a5 


Dis- 
charge. 


Sec.-ft. 
7,210 
2,460 


Daily  gage  height,  in  feet,  of  Meramec  River  luar  Eureka,  Mo.,  for  1906. 


Day. 

m 

Jan. 

1 

5.5 

2 

Ti.l 

3 

7.8 

4 

10.8 

5 

13.9 

6 - --- 

11.4 

7 

8.5 

8 

7.1 

9 

6.5 

10 

6.0 

11 

5.7 

12 

5.5 

13 

5.4 

14 

5.3 

15 

5.2 

Feb. 


8.2 
7.3 
6.8 
6..'> 
6.0 


5.6 
5.3 
6.3 
5.2 
5.1 


Mar. 


11.3 
13.2 
12.1. 
10. 1 
8.6 

7.5 
7.0 
6.8 
6.8 
6.7 


Apr. 


20.1 
19.0 
14.2 
11.1 
0  4 


I  1 

May.      June.  *  July. 


8. 
8. 
8. 
9. 

8. 


4.0 

4.8 
5.1 

5.3 
5.2 
5.2 


5. 
4. 


4.9 

6.5 

8.7 

4.7 

4.8 

6.1 

7.6 

4.5 

5.0 

5.8 

7.1 

4.4 

6.6 

5.7 

8.6  ' 

4.4 

9.3 

6.1 

10.9  , 

4.3 

3.9 
4.3 
4.7 
•1.9 
4.6 


6.9 

5.9 
4.7 
4.3 
4.1 
3.9 


4.0 
3.9 
3.8 
3.7 
3.7 

3.7 
3.6 
3.6 
3.6 
3.6 

3.6 
3.5 
4.4 
4.3 
3.8 
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Daily  (jage  fieight,  in  feet,  of  Meramec  River  near  Eureka,  Mo.,  far  1906 — Continued. 


Day 


Jan. 


16 5. 2 

17 5.2 

18 5.1 

19 5.0 

20 4.9 

21 fi.  9 

22 12.0 

23 17.5 

24 18.4 

25 11.0 

26 ^.  9.4 

27 9.0 

28 9.3 

29 9.3 

30 ,  9.5 

31 1  9.1 


Fel). 


Mar.   Apr.   May.   June.   July 


-       8.2 

6.2 

7.4 

6.1 

6.0 

5.8 

6.1 

5.8 

G.O 

5.6 

6.5 

5.5 

7.1 

7.2 

7.4 

9.4 

11.8 

10.0 

12.1 

10.0 

14.0 

12.7 

11. 1 

18.2 

11.2 

21.2 

I 

20.4 

16.1 

19.3 

10.5 
8.5 
7. 
6. 


,5 
.9 


6.5 


6. 
6. 
5. 
5. 
5. 

5 
5 
5 
5 
5 


3 
2 
1 
0 
0 


4.2 
4.1 
4.1 


0 
0 


4.0 
4.0 
3.9 
3.9 
3.9 

3.8 
3.9 
3.8 
3.8 
3.7 
3.8 


3.8 
3.7 
4.2 
7.4 
5.5 

4.4 

4.3 
4.2 
4.1 
6.5 

5.6 
5.0 
4.7 
4.5 
4.4 


5. 
5. 


5.0 
4.2 
4.0 

3.8 


I 


Rating  table  for  Meramec  River  near  Eureka^  Mo.,  for  1 903-1906. 


Oagp 

T>i8- 

height . 
Feet. 

Dis- 

height. 

Dis- 

Ga»P 
hplght. 

Dis- 

hPight. 

chargo. 
Sec.'ft. 

charge. 

Sec.-ft. 
1.520 

charge. 
Sec.-ft. 

charge. 

Fret. 

Feet. 

!     Feet. 

Sec.-ft. 

2.60 

460 

4.20 

5.  SO 

3.150 

8.80 

6,700 

2.70 

490 

4.30 

1.010 

5.90 

3.2<50 

9.00 

6,960 

2.80 

530 

4.40 

1,700 

6.00 

3,370 

10.00 

8.330 

2.90 

.%0 

4.50 

1.790 

6.20 

.3.590 

'       11.00 

9.790 

.3.00 

640 

4.00 

1.880 

6.40 

3.810 

12.00 

13.340 

3.  10 

710 

4.70 

1,980 

6.60 

4,030 

13.00 

13,090 

3.20 

780 

4.80 

2,080 

6.80 

4.250 

1100 

15,040 

3.  .TO 

850 

4.  SO 

2.180 

7.00 

4.470 

.      15.00 

17,040 

3.40 

920 

5.00 

2.280 

7.20 

4.710 

16.00 

19.040 

3  50 

C90 

5l10 

2,380 

7.40 

4.950 

17.00 

21,040 

3.60 

1,000 

5.20 

2.490    , 

7.60 

5,190 

18.00 

23.040 

3.70 

1.130 

5.30 

2.(¥)0    1 

7.80 

5.430 

19.00 

25.040 

3.80 

1.200 

5.40 

2,710    ' 

8.0Q 

5,670 

20.00 

27,040 

3.90 

1,280 

5.50 

2,820    ; 

8.20    1 

5,920 

21.00 

29,140 

4.00 

l.3fi0 

5.60 

2,930 

H.40 

6,180 

22.00 

31.240 

4.10 

1.140 

5.70 

3.040 

1 

8.  GO 

6.440 

Note.— The  above  table  is  based  on  22  discharge  measurements  made  during  1903-1906  and  is  well 
defined  between  gage  heights  2.8  feet  and  6.2  feet. 

Monthly  discharge  of  Mtramec  Rirrr  near  Eureka,  Mo.,  for  1906. 

[  Drainage  are-a,  3.5(N)  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


January . . 
February . 

March 

April 

May 

June 

July  1-21 . 


Month. 


The  period , 


Total  in 

—  - 



Maximum. 

Minimum. 

Mean. 

acre-feet. 

Sec. 
aq. 

-ft.  per 
mile. 

Depth  in 
inches. 

23.800 

2,180  ' 

6.640 

408,000 

1.90 

2.19 

15,000 

2,080 

5.210 

289,000 

1.49 

1.55 

29,600 

2,820  1 

8.890 

547,000 

2.54 

2.93 

27,200 

2.280 

6,900 

411,000 

1.97 

2.20 

2,600 

1,130  , 

1,700 

105,000 

.486 

.56 

4,  aw 

1,130 

2,070 

123.000 

.591 

.66 

3,150 

990  1 

1.430 

59,600 

.409 

.32 

1 

1,940,000 

1 

-  •  ■  • 

1 

Note.— Values  for  1906  are  rated  a«  good. 
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MERAMEC    SPRING    NEAR   MERAMEC,    MO. 

This  station  was  established  February  28,  1903,  and  was  discon- 
tinued July  21,  1906.  It  was  located  on  Spring  Branch,  500  feet 
from  the  spring,  at  a  footbridge,  about  1  mile  from  the  mouth  of 
Spring  Branch  and  2  miles  above  the  mouth  of  Dry  Fork.  The  con- 
ditions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  173,  page  17,  where  are  given  also  reference's  to 
publications  that  contain  data  for  previous  years. 

Discharge  viea»\trenienU  of  Mrranwc  Spring  near  Mnanur,  Mo.,  in  1905-6. 


Date. 


Ilydrographor. 


WMth     Arpaof       Gage     :      DI»- 
wwin.    a^^tion.  |  height,   i  charge. 


1905. 

May  15 8.  K.  Clapp.... 

Jiine22 M.  S.  Brennan. 

July  26 do 

September  8 do 

October  12 do 

Deocimbpr  20 do 


1906. 
March  7... 
May.  12.... 


S.  Brennan. 
.do 


Feet. 

Sg.Jt. 

Feet. 

55 

■fa 

1.70 

27 

41 

.37 

29 

51 

.95 

27 

42 

.40 

27 

43 

.52  . 

27 

41 

.40 

27 

50 

.90 

27 

45.6 

.62 

8fc.-ft. 
488 

95 
203 

94 
113 
103 


Daily  gage  height,  in  feet,  of  Meramec  Spring  near  Meramec,  Mo.,  for  1906. 


202 

156 


Day. 

Jan. 

0.5 
.5 

1.4 
1.6 
1.8 

1.2 

1.0 

.9 

.8 
.8 

.8 
.7 
.7 
.7 
.7 

.7 

!65 

.6 

.6 

1.4 
1.9 
1.6 
1.4 
1.3 

1.1 
1.1 
1.3 
1.3 
1.3 
1.25 

Feb. 

1.2 

l.I 

.ft5 

.9 

.9 

.85 

.8 

.75 

.7 

.7 

.7 

.7 

1.3 

1.2 

1.1 

1.0 
.95 
.9 

.8 
.8 

.9 

.9 

.9 

1.4 

1.3 

1.2 
1.3 
1.3 

Mar.' 

1.2 

1.1 

1.0 

.9 

.9 

.9 
1.1 
1.0 
.95 
.95 

.9 

.9 

.85 

.9 

.9 

.9 
.9 

.85 

.8 

.8 

.8 

.9 

1.2 

1.3 

1.3 

1.9 
2.3 
1.9 
1.6 
1.5 
1.5 

Apr. 

May. 

0.8 
.8 
.75 
.75 

.75 

.8 
.75 
.7 
.7 
.  / 

.7 

.7 

.&> 

.6 

.6 

.6 

.6 

.6 

.55 

.5 

.5 
.5 
.5 
.5 

.5 

.5 
.5 
.5 
.5 
.5 
.5 

Juno. 

0.8 
.6 
.65 
.65 
.6 

.r. 

.6 
.55 
.55 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.6 

.6 
.0 
.6 
.6 
.6 

July. 

1 

1.8 
1.8 
1.8 
1.3 
1.2 

1.1 
1.2 
1.2 
1.1 
1.2 

1.0 
1.0 
.95 
1.4 
1.4 

1.1 
1.1 
1.0 
1.0 
.95 

.9 
.9 
.9 
.9 
.9 

.8 
.8 
.8 

.  lb 

0.55 

2 

3 

4 

.6 
.5 
.5 

5-- 

.5 

6 

.5 

7 

.5 

8 

.5 

9 * 

.5 

10 

11 

.5 
.5 

12 

.5 

13 

.5 

14 

.5 

15 

IG 

.5 
.5 

17 

.5 

18 

.5 

19 

20 

21 

22 

23 

24 

25 

26 

27 

.5 
.5 

.5 

28 : 

29 

30 

« 
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Ixatiny  tabic  for  Mr^amrc  Spring  near  Meramrc,  Mo.,  far  1905-0. 


hHght. 

FcfL 

0.20 

.30 

.40 

.50 

.no 

.70 
.80 


Di.H- 
charge. 

•SV*  .'ft. 

tit> 

HO 

96 

1L4 

133 

154 

177 


hoight. 

Frrt. 
0.W) 
1. 00 
1. 10 
1.20 
1.30 
l.<0 
1.50 


Dis- 
fha  rge. 

Sfc.'ft. 
'202 
228 
258 
200 
325 

sao 

400 


(iagt* 

Fret. 
l.tiO 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


1)18- 

chargf*. 

Sfc.-ft. 
445 
490 
535 
580 
630 
685 
740 


(>age 
htHght. 

Fret. 
2.30 
2.40 
2.60 
2.60 
2.70 
2.80 


DiB-      I 
ohargn. 

Ser.-ft. 
795 
850  I 
910  i 
970 
1.080 
1.100 


I 


NoTR.— The  abovp  table  in  based  on  8  discharge  meaaurnmentv  made  during  1905-0  and  is  well  deflnMl 
between  gage  heights  0.3!i  foot  and  1.7  feet. 

Monthly  discharge  of  Meramec  Spring  near  Meravfuc,  Mo.,  for  J 905-6. 


Discharge  in  second-feet. 


Month. 


Maximum.  Minimum. 


January . 
Febniar>' 
March... 
Anril.... 

May 

June 


19a'). 


July 

August 

September. 
October. . . 
November, 
Deceml)er. 


80 
400 
910 
400 
580 
154 
630 
258 
,170 
,100 
400 
177 


73 
73 
114 
9e  , 

154  I 
96  > 
96 
96 

105  i 

114 

133 

ia5 


Total  in 

Mean. 

acre -feet. 

74.6 

4,580 

109 

6,060 

248 

15,200 

160 

9,520 

221 

IS, 600 

106 

6,310 

202 

12,400 

147 

9,040 

292 

17,400 

224 

13,800 

211 

12,600 

125 

7,090 

The  year. 


1,170 


73 


January. . 
February . 

March 

April;.... 

May , 

Jime , 

July  1-21 . 


1906. 


580 
360 
795 
535 
177 
177 
123 


177 


114 
154 
177 
165 
114 
114 
114 


250 
229 
283 
260 
137 
125 
114 


128,000 


15,900 

12,700 

17,400 

16,000 

8,420 

7,440 

4.750 


The  period . 


82,600 


NoTK.    Values  for  1905-<)  are  rated  as  good. 


rOURTOIS    CREEK    AT    SCOTIA,  MO. 

This  station  was  established  November  11,  1904,  and  was  discon- 
tinued July  22,  1906.  It  was  located  at  Scotia,  a  post-office  8  miles 
south  of  I^easburg,  a  small  town  on  the  St.  Louis  and  San  Francisco 
Railroad.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  173,  page  18. 

Discharge  nwasuremnits  of  Courtois  Creek  at  Scotia^  Mo.,  in  1905-6. 


I)at4\ 


1904. 
Novemi)er  1 


llydrographor. 


Width. 


Area  of 
section. 


Oace 
height. 


Dts- 
chaiige. 


I  F.  W.  Hanna. 


iga*). 

April  9 M.  S.  Brennan.. 

May  16 Hi<lnny  K.  ( 'iapp . 

J  uiHi  23 M.S.  liriMinan . . 

July  27 do 

SeptemlH'r  » do 

Oetoiwr  13 do 


Feet. 

Sq.ft. 

Feet. 

Sec.-/t. 

112 

122  ' 

167 

340 

I2U 

227 

4.10 

741. 

109 

81  ; 

2.13 

IMO 

115 

i:« 

3.15 

42» 

110 

99 

2.57 

•25(2 

111 

85 

2.35 

199 

1906. 

March  8 M.  S.  Brennan. 

May  10 do 


123 
117 


220 
143 


3.02 
3.17 


636 


fl  Uefor«  to  original  gago;  gago  height  approximal^Jiy  l.W  when  referred  to  present  gage. 
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I>ttily  ijaye  height,  in f vet,  of  CourtoiH  ('re<k  ut  Svotid.  Mo. ^  for  l^Hi. 


Dav 


1. 
2. 
3. 
4. 


8. 

9. 

10. 

U. 
12. 
13. 
14. 
15. 


II). 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
W. 
31. 


Jan. 


2.26 
2.25 
2.26 
2.25 
2.25 

.5.95 
5.95 
5.35 
.?.96 
3.15 

3.26 
a25 
3.35 
3.45 
3.46 


Kfli 


3.45 
3.  U 
95 
95 
96 


2.96 
2.95 
2.95 
3.75 

(«) 
4.96 
4.05 
4.96    . 
4.95  >. 
4.76    . 


4.76 
4.  76 
4.76 
4.75 
4.75 

4.66 
4.36 
4.36 
4.16 
4.16 

4.16 
a  75 
3.75 
3.65 
3.66 

3.95 
3.96 
3.96 
3.96 
3.75 

X  35 
3.15 
4.95 
4.95 
4.96 

3.96 
4.76 
4.76 


Mar.        .Vpr.       MHy.      Jiin«>.      Jtily. 


4. 76 
2.96 
2.  76 
3.76 
3.75 

3.56 
3.36 
3.36 
3.26 
3.26 


3.25 
3.16 
3.16 
3.05 
2.96 

2.96 
2.95 
3.76 
a  76 
a  56 

a36 
a  75 

a65 
a  65 
a  55 

4.95 
4.95 
4.76 
4.75 

(«) 
(•) 


4.9 
4.K 

(«1 
6.9 

5.9 
5.7 
&4 
5.3 
4.6 

4.6 
4.3 
4.3 
5.7 
4.9 

4.8 
4.7 
4.7 
4.7 
4.6 

16 
4.6 
4.4 
4.4 
4.4 

a  7 
a  6 
a  5 
a  5 
a3 


."{.  3 

a  3 
a  2 
a2 
a  2 

ai 
ai 
ai 
ai 
ai 

ai 
ai 
ai 
ai 
ai 

ai 

ai 
ai 
ao 
ao 

ao 
ao 
ao 

2.9 
2.9 

2.9 
2.9 
2.9 
2.8 
2.8 
2.8 


2.8 
2.8 
2.8 
4.3 

a9 

a3 
ai 

2.9 
2.9 
2.8 

2.8 
2.8 
2.8 
2.7 
2.7 


1 


2.7 
2.7 
2.6 
2.6 
2.6 

2.6 
4.7 
2.9 
2.8 
2.7 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.9 
2.9 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 


2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.4 

2.7 

2.4 

2. 
2. 


fl  Water  over  top  of  gage. 
Rating  table  for  Court  oi*  Creek  at  Scotia.  Mo.,  for  1905-6. 


Oaee 
height. 

DlB- 

height 

Dis- 

Oage 
height. 

Dis- 

Gage 
height. 

Dis- 

chai|^. 

charge.  1 

charge. 

charge. 

Feet. 

See.-fl. 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft. 

!     Feet. ' 

Sec.-ft. 

1.00 

;        2.10 

170 

a  20 

410 

4.(0 

946 

1.10 

68 

1        2.20 

18.^ 

3.  .•» 

440 

4.K0 

1,040 

1.20 

66 

2..% 

202 

a  40 

470 

6.00 

1,140 

1..10 

76 

i        2.40 

218 

a  50 

.'500 

6.20 

1,24'i 

1.40 

86 

1        2.60 

23r»    ' 

afio 

.'>3''. 

6.40 

l,a56 

1.60 

95 

2.  eo 

2.V>    1 

a  70 

.'>70 

.'i.RO 

1.4<!6 

l.fO 

la's 

2.70 

27.") 

3. 80 

010 

5.  HO 

i.rtm 

1.70 

IK) 

2.80 

.300 

a  90 

650 

6.00 

1.700 

1.80 

128 

2.90 

3r. 

4.00 

690 

1.90 

141 

aoo 

aw 

4.20 

770 

2.00 

l.ll 

a  10 

aso 

1 
1 

4.40 

KW 

Note.— The  aWove  table  is  iiased  on  8  discharge  moasunniK  nts  madt*  during  1906-«»,  and  is  weli  defined 
iietween  gagn  heights  2.1  feet  and  4.1  feet.    Helow  gage  lieight  2.0  fft't  it  is  very  nticertain. 
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STTRFACE   WATER  SUPPLY,  1906. 


Monthly  discharge  of  Courtois  Creek  at  Scotia^  Mo.,  for  1905 — 6. 


Jftnaary 

February , 

March  1-23 

April  10-30 

May  (30  days) , 
June 


Mouth. 


1905. 


Discharge  in  second-fet^t. 
Maximum. ,  Minimum.  I    Mean. 


Total  in 
acre-feet. 


July  (24  days) 

Augiist  (29  days) 

SeptemlKjr  (27  days). 
Oc toiler  (29  days) . . . 

November '.' 

Decemljer 


The  period 


5S5 

105 

1,K« 

50 

2,(X0 

255 

1,580 

155 

(«)   . 

155 

1,580 

105 

(O) 

58 

(") 

155 

(") 

50 

("» 

275 

1.5^0 

128 

,"80 

186 

219 
C02 

H06 
487 
786 
C28 
459 
^09 
.?80  I 

453 
262 


13.500 
16;  800 
33.600 
20.200 
46,800 
19.500 

33.500 
20,700 
22.400 
27.000 
16,100 


January  (29  days) 

February 

March  (29  days) . . 
April  (28  days) . . . 

May 

June 

July  1-22 


1906. 


:^^ 


(a)  ' 

1,120 

(«) 

440 
990 
325 


194 
395 
338 
440 
300 
255 
218 


622 

802 

565 

984 

366  I 

347 

250  I 


282.  OOO 


To,  800 
<<.500 
C2.500 
54.600 
22,400 
20.  too 
10.900 


The  period. 


221.000 


a  Maximum  discharge  occurred  on  days  when  water  was  over  gage. 

Note.— Gage  heights  as  published  in  Water-Suppiv  Paper  No.  173  for  January,  February,  and  March 
are  approximately  0.75  foot  too  high  as  determined  bv  the  plotting  of  the  1904  dischaige  measurement. 
These  gage  heights  were  competed  oefo  re  the  application  of  the  rating  table.  All  values  for  this  station 
are  ilaoie  to  large  errors  owing  to  frequent  errors  in  gage  readings. 

ARKANSAS  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

The  western  rim  of  the  Arkansas  basin  is  formed  by  three  of  the 
highest  mountain  ranges  of  Colorado — the  Saguache,  Sangre  de  Cristo, 
and  Culebra,  each  having  summits  of  more  than  14,000  feet  altitude. 
The  melting  of  the  almost  perpetual  snow  which  mantles  the  high 
peaks  near  the  north  end  of  this  rim  furnishes  water  for  three  small 
creeks,  known,  respectively,  as  East,  Lake,  and  Tennessee  forks,  and 
these,  uniting  near  Leadville,  form  the  Arkansas. 

From  the  junction  of  the  forks  the  river  flows  a  little  east  of  south 
for  about  75  miles,  then  turns  to  the  east  and  cuts  through  a  canyon 
whose  perpendicular  walls  attain  elevations  of  more  than  2,000  feet 
above  the  water's  edge,  emerging  finally  into  the  plains  region  near 
Canyon.  From  Canyon  to  the  Colorado-Kansas  State  line  its  general 
course  is  eastward  for  about  200  miles.  Entering  Kansas  the  river 
runs  for  140  miles  by  general  course  a  little  south  of  east;  it  then 
makes  a  bold  curve  to  the  north,  forming  what  is  known  as  the  Great 
Bend,  below  which  it  flaws  southeastward  across  Indian  Territory  to 
its  junction  \\ith  the  Mississippi  in  northeastern  Arkansas.  The 
entire  length  of  the  stream  from  source  to  mouth,  measured  along  the 
general  course,  is  about  1,100  miles. 


ARKANSAS   BTVCR   DRAINAGE   BASIN.  25 

In  its  upper  course  the  Arkansas  is  fed  by  numerous  small  streams, 
generally  short,  which  lie  wholly  in  or  have  their  sources  in  the  moun- 
tains. Those  which  head  in  the  mountains  and  flow  out  onto  the 
prairies  are  used  more  or  less  for  irrigation.  The  most  important  of 
these  tributaries  are  Greenhorn,  Huerfano,  Apishapa,  and  Purgatory 
rivers.  The  plains  tributaries  include  Black  Squirrel,  Horse,  Two 
Butte,  and  Big  Sandy  creeks,  Salt  Fork,  Cimarron,  Verdigris,  Grand, 
and  Canadian  rivers,  and  scores  of  smaller  streams.  The  largest  of 
these  is  Canadian  River. 

The  principal  source  of  the  water  which  the  river  bears  to  the  plains 
is  the  precipitation  along  the  crest  of  the  high  ranges.  This  is  mainly 
in  the  form  of  snow  and  amounts  to  20  or  30  inches  each  year.  From 
the  foothills  to  Arkansas  City  the  precipitation  ranges  from  12  to  35 
inches,  being  25  to  35  inches  in  the  last  100  miles  below  Hutchinson. 
The  natural  storage  in  the  basin  is  hmited  to  a  few  mountain  lakes  of 
gracial  origin. 

The  streams  of  this  drainage  area  are  subject  to  floods  of  two  kinds — 
the  annual  spring  floods  caused  by  the  melting  of  the  snows  in  the 
headwater  regions;  and  floods  caused  by  the  violent  storms,  locally 
known  as  cloudbursts,  in  the  foothills  and  plains  regions.  Occasion- 
ally, too,  the  river  nms  dry,  and  many  of  the  tributaries  are  intermit- 
tent in  character. 

ARKANSAS  RIVTCR. 
ARKANSAS    RIVER    NEAR   CANYON,  COLO. 

This  station  was  established  April  17,  1889,  at  the  suspension  foot- 
bridge at  the  Hot  Springs  Hotel,  at  Canyon,  Colo.,  about  1  mile  above 
the  State  penitentiary. 

The  station  is  of  special  importance,  being  located  at  the  mouth  of 
the  canyon,  at  a  point  practically  above  the  diversion  of  all  water  to 
the  plains  region,  except  the  North  and  South  Canyon  ditches,  both 
of  which  head  above  the  station.  During  the  irrigation  season  each 
of  these  ditches  carries  from  25  to  60  second-feet,  according  to  the 
needs  of  the  irrigators,  and  their  discharge  should  be  added  to  the  dis- 
charge at  the  station  in  order  to  obtain  the  total  run-off  at  the  mouth 
of  the  canyon.  No  accurate  records  have  been  kept  of  the  amount  of 
wat^r  passing  through  these  canals,  although  miscellaneous  measure- 
ments have  been  made  when  measurements  were  made  at  the  regular 
station.  The  estimated  monthly  discharges  of  Arkansas  River  at 
Canyon  station  do  not  include  the  water  taken  out  by  these  canals. 
The  conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  173,  page  21,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years.  The  records 
cover  a  period  of  seventeen  years. 
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SURFACE   WATER   SUPPLY,   1906. 


Digchartji'  nwasurenienUt  of  Arkansas  River  near  Canyon.  Colo,,  in  1906. 


DaU\ 


January  17 K.  I.  Meeker. 

April  4 do 

MAy2 do 

May25 do 

June  W * do 

July  11 T.  E.  Brick.. 

October  27 R.I.  Meeker. 


Mydr»grHph4<r. 


Vidth. 

.Vfi'a  of 

Gage 
hoight. 

Dis«- 

MH'tloa. 

cbargc. 

Fret. 

Sq.  ft. 

feet. 

Si  eft. 

(il 

m 

3.32 

374 

70 

115 

3.32 

429 

eo 

114 

3.35 

400 

105 

330 

5.15 

2,0s0 

105 

489 

<x25 

3.880 

102 

312 

5.00 

1.810 

80 

178 

3.95 

097 

Doily  gage  height,  in  feet,  of  Arkansas  River  near  Canyon,  Colo.,  for  1906. 


Day. 

Jan. 

Fob. 
3.3 

Mar. 
3.2 

Apr.  i  May. 
3.5        3. 45 

June. 

July. 
4.85 

Aug. 
4.4 

Sept. 

1 
Oct. 

40 

Nov. 

1 

3.0 

4.95 

4.0 

4.0 

2 

3.0 

3.25 

3.2 

3. 4        3. 4 

5.05 

4.9 

4.5 

4.15  1 

4  0 

4.0 

3 

3.15 

3.25 

3.2 

3. 4        3. 4 

5.0 

4.95 

4.45 

4.3 

40    1 

4. 1.5 

4 

3.4 

3.25 

3.2 

3. 4        3. 4 

4.9 

4.9 

4.4 

4.25 

4.0    ' 

4.0 

fi 

3.2 

3.15 
3.25 

3.2 
3.2 

3.3         3.45 
3.35       3.6 

5.0 
5.3 

4.05 
4.95 

4.3 
4.35 

3.95 
3.75 

4.0 
4.0 

4.0 

« 

3  2 

3.95 

7 

3.25 
3.3 

3.25 
3.25 

3.15 
3.05 

3.45       3.fi5 
3.45       3.65 

5.35 
5.0 

5.0 
5.1 

4.3 

4.2 

3  7 
3.7 

4.0 
3.9 

4  0 

8 

3.9 

9 

3.3 

3.25 

3.1 

3  4         3  85 

5.0 

5.05 

4.2 

3  u5 

3.85 

3.85 

10 

3.3 

3.2 

3.0-. 

3.3         4.0 

5.3 

4.95 

4.4 

3.6 

3.8 

3. 7.5 

11 

3.3 

3.2 

3.15 

3.35       4.0 

5.85 

4.85 

4.5 

3.(5 

3.8 

3  7 

12 

3.3 

3.2 

3.3 

3.4         4.2 

6.2 

4.95 

4.5 

3.6 

3  8 

3  7 

13 

3  3 

3.2 

3.25 

3.4 

4.4 

6.(i5 

5.1 

4.25 

3  5 

3  8 

3.  f  5 

14 

3.3 

3.25 

3.2 

3.35 

4.1 

6.6 

5.35 

3.9.5 

3.5 

3  9 

3.0 

15 

3.3 

3.3 
3.3 
3.3 
3.4 
3.25 

2.05 

2.85 

2.9 

3.3 

3.3-. 

3.4 

3.35 
3  2'. 
3.2 
3  2 
3.2 

3.2 

3.2 

3.25 

3.25 

3.25 

3.3 

3.4 

3.3 

3.2 

3.25 

3.3 

3.3 

3.3 

3.35 

3.45 

3.(i 

3.4         4.25 

3.4         4.45 
3.45       4.6 
3.55  ,     5.a5 
3.9    1     5.1 
4.a5       5.2 

3.7    1     5.25 

3.6  1     5.35 

3.7  1    5.62 

3. 8  5. 58 
3.75  1     5.2 

6.1 

6.1 

6.0) 

5.75 

5.3 

5.2 

5.35 
5.45 
5.45 
5.25 
5.05 

5.4 

4.9 
4.7 
4.7 
4.7 
4.5 

4.4 
4.4 
4.4 

4..V» 
4.7 

4.0 

4.0 
3.85 
3.8 
3.8 
3. 7.5 

3  7 

3  l\ 
3  9 
3.8 
3.  7.5 

3.6 

3.7 
3.8 
3.8 
3.7 
3.0 

3.6 
3.6 
3.6 
3.6 
3.6 

3  85 

3.9 
3.8 
3.8 
3.7 
3.7 

3.85 
3. 75 
3  7 
3  K 
3.85 

3.6 

16 

3-6 

17 

3.55 

18 

3.5 

19 

3.5 

20 

3.45 

21 

3.35 

22 

3.5 

23 

3.1.-. 

24 

3.7 

25 

I       3.7 

28 

3.3 

3.2 

3.(> 

,     3.6    ,     4.85 

4.9C 

4.5 

3.7 

i    3.85 

3.9 

1       3.  ( .'* 

27 

1     3  3 

1    3.2'> 

3.6 

3.0         4.8 

4.85 

4.6 

3.7 

4.4 

4.0 

'      3.«i 

28.... 

3.2 

3.3 

1     3. 0 

3.45  .     4.C5 

4.8 

4.6 

3.6 

4.2 

4  0 

3.r. 

29 

3.25 

3.5 

3.(i5  ,     4.8 

4.75 

4.5 

3  7 

4  05 

4  0 

3.t.S 

30 

3.2 

1 

3.5 

1     3.0         4.9 

4. 75 

4.4 

3  X'> 

4.0 

1     4  0 

3..^ 

.11 

3.25 
ry  1  to 

.3.4 
ary  12 

'    ■     4.R5 

thepp  was  soir 

1   

1 

le  obst 

4.35 
ruction 

from  iilush  ic 

1     •!.() 

1 

Note.— From  Janua 

Febru 

'^harg'Ks 

have  l)een  applied  as  for  or>on  channel. 


ARKAKSAS   RIVER   DRAINAOR   BASIN. 
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Ratiruf  tablt.for  Arkansas  River  near  ('anijon,  (Udn. 
.I.VNlf.VKY  1  TO  .M'NK  17.  HWi.  " 


Gage 
height. 

Dis- 

(Jaw- 

DiH- 

(iaK<* 

DiK- 

(itigr 
hi>ight. 

DIs- 

fhargr. 

height. 

ehnrgr.  • 

hright. 

1 

chBrgc. 

Fut. 

Sec.-ft. 

Feet. 

Sfc.ft. 

Feet. 

Sft'.-fl. 

Feet. 

See.-ft.    ' 

2L80 

200 

3.70 

im     1 

4.  to 

1  „m 

5.50 

2,580    ' 

2.90 

225 

3.80 

075 

4.70 

1,505 

5.60 

2,735 

3.00 

255 

3.90 

,          7.50     i 

4.80 

1,H20 

5.70 

2.895 

3.10 

290 

4.00 

M30 

4.90 

1,740 

5.60 

3,060 

3.20 

330 

;        4.10 

915 

5.00 

1,870 

5.90 

3. '230 

3.30 

375 

4.20 

i,oa5 

5.10 

2,oa5 

6.00 

3,400 

3.40 

425 

4.30 

1,005     1 

5.20 

2,145 

6.20 

3,76C 

3.50 

480 

4.40 

■      1,190 

5.30 

2,-285 

(V.40 

4,135 

3.60 

1 

.540 

i 

4.50 

1,290 

5.40 

2,430 

6.  VO 

4,530 

JUNE  18  TO  NOVEMBER  30.  1906.  <• 


_  — — 

..  _  _  . 

-.. 

— ' 

—  ^-~ 

3.30 

280 

4.10 

825 

4.90 

1,685    ' 

.5.70 

2,870 

3.40 

330    1 

4.20 

915 

5.00 

1,815 

.5.80 

3.040 

3.50 

385 

4.30 

,      1.010     1 

5.10 

1,950    , 

5.90 

3,-220 

3.60 

445 

4.40 

1,110     1 

.5.20 

2,090    ' 

6.00 

3.400 

3.70 

510    , 

4.50 

1,215     1 

5.30 

2,235 

6. 10 

3..5N0 

3.80 

580    1 

4.60 

1,325 

.5.40 

2,.'W5 

3.90 

655 

4  70 

1,440 

.5.50 

2,. 540 

4.00 

740 

4.80 

\jm 

.5.  (iO 

2,700 

•  Tbi«  table  is  applicable  only  for  open-channnl  conditions.  It  i.s  l)a.sod  on  7  diwharge  measure- 
ments made  during  1905-^  and  i'l  probably  f  iirly  ticeurate. 

^This  table  is  applicable  only  for  opon-ch^mncl  conditions.  It  [%  b<i.^;*(i  o.i  (i  discliarge  measure- 
nienta  made  during  190.5-S  and  it  probably  fairly  aocurato. 


Monthly  discharge  of  Arkansas  River  near  (^anyon,  Cola.,  for  19f)(i. 

(Drainage  area.  3.060  square  miles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November, 


Dischargf*  in  second-feet. 


Maximum.    Minimum.      Mean. 


Run-off.    . 
Total  in 

iicn«-foot.     8<«.-ft.per   Depth  in 
H(\.  mile.       inches. 


The  period , 


425 

212 

346 

2i.:)00 

0.113 

0.13 

125 

310 

:m 

19. -.00 

.114 

.12 

.540 

272 

:iKi 

•23,  «X) 

.  1-25 

.14 

872 

:J75 

501 

29.800  1 

.1(V4 

.18 

2,770  ' 

425 

1,330 

81.800 

.4.15 

.50 

4.630 

1..500 

2. 440 

145.000 

.797 

.89 

2,380 

i.OfiO 

1..5.50 

95.300 

.500 

.58 

1.220  < 

445 

800 

49. -200  1 

.2f^\ 

.30 

1. 110  ! 

:«5 

,507 

;J5..500  i 

.195 

'W 

740 

510 

649 

.w.goo  ; 

.212 

.24 

870 

:W5 

.52t> 

31.500  1 

.  17.1 

.  19 

.572.000    .. 

NoTK.— Valuea  are  rated  as  follows:  January  to  April,  g^od:  May  to  NovtMnU^r.  excelh'nt. 
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SXTRFACE    WATER    SUPPLY,   1906. 


ARKANSAS    RIVER    AT    PUEBLO,  COLO. 

The  gaging  station  at  Pueblo,  Colo.,  was  established  in  September, 
1894,  at  the  Santa  Fe  Avenue  Bridge.  Sinc^  that  time  continuous 
records  have  been  kept  up  at  various  bridges  for  a  period  of  eleven 
years.  This  station  is  important,  being  located  near  the  head  of  the 
principal  irrigated  portion  of  Arkansas  Valley  and  above  the  head- 
gates  of  the  larger  canals.  For  this  reason  water  superintendents 
and  commissioners  depend  on  gagings  made  at  this  station  for  data 
by  which  distribution  of  the  water  is  made  to  canals  below.  The  con- 
ditions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply"  Paper  No.  173,  page  24,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  mrasureitients  of  Arkansas  River  at  Purhlo,  Colo.,  in  1906. 


Date. 


Ilydrc^rapher. 


Width. 


Arpa  of       Gage  Dis- 

section,     heispbt.      chais«^. 


January  18. . : . .    R.  I.  Mwker 

.\pril4 do 

May  2 do 

May  22 K.  (\  Murphy  and  R.  I.  Moekcr. 

May  25 R.  I.Meeker 

June  15 do 

June  15 do 

July  11 T.  F.  Brick 

Octolier  6 R.I.  Meeker 


Ffft. 
120 
139 
149 
149 
149 
LW 
150 
150 


5^. 


ft. 
132 
118 
130 
343 
392 
(j27 
582 
306 
158 


Feet. 
2.42 
2.28 
2.35 
3.93 
4.15 
5.  GO 
5.28 
3.50 
2.95 


Sec.-ft. 

413 

3(19 

417 

2,120 

2,420 

4,5A0 

3,940 

1,700 

906 


Daily  gage  height,  in  feet,  of  Arkansas  River  at  Pueblo,  Colo.,  for  1906, 


Day. 


Jan.   I  Feb.     Mar.     Apr.     May.    June.    July.     Aug. 


1 2. 30 

2 2.4.5 

3 2.:J5 

4 2.40 

5 2.42 

6 «...  2.48 

7 2.48 

8 2.48 

9 2.48 

10 2.45 

11 2.50 

12 2.52 

13 2.52 

14 2..'>5 

15 2.58 

16 2.58 

17.-. 2.52 

18 2.4-> 

1» 2.45 

20 2.48 

21 2.  40 

22 2.;J0 

23 2.20 

24 2. '28 

2.'i 2.38 

26 2.38 

27 2.3.-. 

28 2.35 

29 2.28 

30 2.2.^ 

31 2.2.5 


2.22 

2.10 

2.30 

2.25 

2.10 

2.45 

2.22 

2.00 

2.35 

2.25  ' 

2.00 

2.30 

2.28 

2.10 

2.25 

2.35 

2.05 

2.20 

2.32 

2.07 

2.30 

2.30  , 

2.07 

2.38 

2.35 

2.05 

2.32 

2.38 

2.05 

2.18 

2.38 

2.07 

2.20 

2.25 

2.07 

2.45 

2.25 

2.15 

2.25 

2.35 

2.10 

2.25 

2.  .35  , 

2.10 

2.38 

2.40  1 

2.25 

2.40 

2.:i8 

2.35 

2.40 

2.30  1 

2.40 

2.30 

2.2.5 

2.3.5 

2.88 

2.22 

2.30 

3.25 

2.20 

2.25 

2.62 

2.20 

2.20 

2.42 

2.22 

2.23 

2.55 

2.18 

2.17 

2.  GO 

2.15 

2.17 

2.80 

2. 15 

2.37 

2.a5 

2.  18 

2.53 

2.55 

2.20 

2.53 

2.35 

2.  .50 

2.42 

2.45 

2.52 

2.  .37 

2.50 
2.40 
2.38 
2.30 
2.32 

2.58 
2.58 
2.52 
2.  .55  , 
2.75  ' 


4.15 
3.92 
4.10 
4.4.5 
4.20 

3.75 
.3.45 
3.42 
3.38 
3.78 
3.42 


3.50 
3.  (i5 
3.75 
3.65 
3.55 

3.82 
4.10 
3.(i8 
3.  .55 
3.  .58 


2.88 

4.  .32 

3.02 

4.95 

3.10 

5. 62 

3.00 

5.88 

2.95 

6.12 

3.12 

4.68 

3.25 

4.  75 

3.40 

4.40 

3.58 

3.8.5 

3.88 

3. 62 

3.8.5 
.3.95 
3. 95 
3.  K5 
3.  62 


3. 
3. 
3. 
3. 


42 
40 
.32 
30 


3.28 


3.55 
3.  .58 
3.50 
3.50 
3.55 

3.40 
.3.70 

3.a5 

3.70 
3.  .55 

3.  .5.5 
3.  .38 
3.  42 
3.70 
4.50 

3.95 
3.78 
3.(K) 
3.60 
3.  .52 

3.28 
3.15 
3.18 
3.  75 
3. 52 

3.35 
3.25 
3.28 
3.22 
3.a5 
3.02 


2.98 
2.95 
3.35 
3.15 
3.32 

3.20 
3.10 
.3.00 
2.92 
3.88 

3.35 
3.25 
3.20 
2.90 
3.20 

2.88 
2.80 
2.70 
2.62 
2.65 

2.  .52 
2.50 
2.70 
3.22 
3.00 

2.65 
2.60 
2.45 
2.45 
2.75 
2.80 


Sept.      Oct. 


Not. 


2.8.5 

2.95 

3.18 

3.05 

2.95 

3.20 

3.20 

3.00 

3.32 

3.22 

3.00 

3L32 

3.08 

3.10 

3.18 

2.52 

3.05 

3.18 

2.38 

3.05 

a.  12 

2.28 

3.05 

3.25 

2  28 

3.00 

3.02 

2.22 

2.90 

3.10 

2.?2 

2.80 

3.00 

2.85 

2.72 

2.98 

2.53 

3.00 

2.90 

2.42 

.3.10 

2,92 

2.42 

3.02 

2.90 

2.65 
2.92 
3.10 
Z65 
2.75 


MP    ! 


2.55 
2.50 
2.60 
2.50 
2.50 

.3.10 
3.25 
3.30 
3. 15 
2.95 


2.98 
3.00 
2.92 
2.92 
2.92 

3.10 
3.00 
2.85 
2.95 
3.10 

3.15 
.3. 15 
3.20 
3.20 
3.20 
3.15 


2.90 
2.88 
2.K5 
2.82 
2.75 

2.«2 
2.78 
2.  82 
2.80 
2.8S 

2-  82 
2.iH0 
2.7S 
2,82 
2.78 


l^??2'?:^"^'''n^■'*l?"'*^^'  i  ^"^  ^^""^  ^  }^''^  '"'•'^^  ^"'"^  obstruction  from  slush  tee;  also  from  Novem- 
ber 19  to  a..     Discharges  have  l)een  appli«Mi  as  for  open  channel.  »^*^in 
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Rating  table  for  Arkansas  River  at  Pueblo,  Colo.,  for  1906. 


Gage 
height. 

Dis- 
charge. 

8ec.-fi. 

Gage 
height. 

Feel. 

Dis- 
charge. 

See.- ft. 

Gage 
height. 

Feet. 

Dis- 
charg(\ 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Feet. 

Sec.-fl. 

2.00 

200 

2.90 

870 

3.  KG 

I,9o0 

4.70 

3,180 

2.10 

240 

3.00 

9H0 

3.90 

2.080 

4.80 

3,320 

2.20 

290 

3.10 

i,ogo 

4.00 

2,210 

4.00 

3,460 

2.30 

350 

3.20 

1,210 

4.10 

2,340 

5.00 

3,600 

2.40 

420 

3.30 

1,330 

4.20 

2,480 

5.20 

3.890 

2.50 

500 

3.40 

1,450 

4.30 

2,(i20 

5.40 

4,180 

2.60 

580 

3.50 

1,570 

4.40 

2,760 

5.60 

4,470 

2.70 

670 

3.60 

l,(i90 

4.50 

2,900 

5.80 

4,760 

2.80 

770 

3.70 

1 

1,820 

1 

4.60 

3,040    , 

1 
1 

6.00 

5,a'i0 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discbarge 
measurements  made  during  1905-6  and  is  fairly  well  defined. 

MoTithly  discharge  of  Arkansas  River  at  Pueblo,  Colo.,  for  1906. 

[Drainage  area,  4,600  square  miles.] 


Month. 


Jantiaiy.. . 
February.. 

March 

April 

May 

Jone 

Jnly 

.Vuguat 

September. 
October... 
November. 


The  period. 


Discharge  in  second-feet. 

Rtm-oir. 

ToUl  in 
acre-feet. 

26,800 

1 
Maximum. 

Minimum. 
290 

Mean. 
436 

Sec.-ft.  per 
sq.  mile. 

a  095 

Depth  In 
inche>s. 

564 

0.11 

420 

2(i5 

.334 

18,500 

.073 

.06 

524 

200 

309 

19,000 

.067 

.08 

1,270 

280 

470 

28,000 

.102 

.11 

2.830 

350 

1,260 

77,500 

.274 

.32 

4,880 

1,310 

,        2,240 

133.000 

.487 

.54 

2,900 

1,000 

1,590 

•         97,800 

.346 

.40 

2,050 

460 

934 

57,400 

.203 

.23 

1,330 

312 

739 

44,000 

.161 

.18 

1,210 

69t 

999 

61,400 

.217 

.25 

1.3.':0                  598 

939 

55,900 

.204 

.23 

i 

619,000 

1 

1 

NoTK. — ^Values  are  rated  as  follows:  January  to  April,  good;  May  to  Novemljcr,  excellent. 

ARKANSAS    RIVER   NEAR   SYRACUSE,  KANS. 

This  station  was  established  Auji^ust  21,  1902,  and  was  discontinued 
July  31,  1906.  It  was  located  on  the  highway  bridge  1  mile  south  of 
S3rracuse,  Kans.  The  conditions  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  173,  page  28,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  vieasurevients  of  Arkansas  River  near  Syracuse,  Kans.,  in  1906. 


Date. 


Mav  19 1  T.E.  Brick... 

June  4 t  W.G.Russell 

Jane  26. do 


Hydrographer. 


Width. 


Feet.   , 
50 
39 
145  , 


.Vrea  of        Gage 


Sq.  ft. 


25 
14 
74 


Feet. 
2.00 
l.SO 
2.10 


Dis- 


section,     height.   '  charge. 


Sec.-ft. 


•23 
12 
80 


30 


SURFA('E    WATER   SUPPLY,   1906. 


Daily  gage  height,  in  feel,  of  Arkansas  River  near  Syractise,  Kans.,for  1906. 
Apr.       May.      June.  I  July. 


nay 


1 2.3,  3.4 

2.  /. 2. 2  I  3. 1 

3 2.2  3.2 

4 2.3  .3.1 

5 2.5;  3.0 

6 2,4  2.9 

7 2.4.  2.7 

S 2.4  '  2.5 

9 2.1  2.5 

10 2.1  2.4 

U 2.1  2.4 

!2 2.1  2.1 

13 2.1  2.0 

11 1.8  2.0 

15 1.8  2.0 

Ifi 1.8  2.0 


Day. 


2.0 

2.0 

2.0 

1.75 

1.75 

1.75 

1.8 

1.7 

1.7 

1.7 

1.7 

l.ft 

1.6 


I 


"^  I 


3  0 


2.2 
2.0 
2.0 
2.0 
3.0 
2.5 
2.2 
2,1 
2.1 
2.9 
3.0 
5.3 
2.9 
3.4 
4,4 
4.8 


17 

2.1 

18      . 

19!.! !.! 

2.0 

1        2.  4 

20 

2.4 

21 

2. 6 

22 

23 

2. 4 

2.9 

24 

25 

26 

2.7 

2.6 

2. 5 

27 

28 

2. 4 

2.« 

St7  *       ...      .... 

30 

3. 7 

3. 7 

31       

1 

*y. 

June. 

July. 

2.0 

W.  V 

5.0 

2.0 

3.4 

4.8 

2.0 

3.1 

4.8 

2.0 

.^5 

4.0 

2.0 

3.4 

3.6 

2.0 

2.9 

3.1 

2.0 

2.C 

2.7 

2.0 

2.4 

2.6 

2,0 

2.3 

1.7 

2.0 

2.3 

1.5 

2,0 

2.8 

3.0 

2,0 

2.6 

2.5 

2.0 

2.5 

2.3 

2.0 

2.4 

2.0 

2.0 

■  •  ■      •  •  *  . 

i.e 

ARKANSAS    RIVER    NEAR    DODGE,  KANS. 

TIlis  station  was  established  November  28,  1902,  and  was  discon- 
tinued August  11,  1906.  It  was  loeated  one-fourth  mile  south  of 
Dodge,  on  the  highway  bridge.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  173,  page 
30,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years.  During  1906  discharge  measurements  were  made 
from  the  Rock  Island  Railroad  bridge,  about  one-half  mile  above  the 
old  highway  bridge  which  had  been  torn  down.  A  new  gage  was 
painted  on  the  upstream  side  of  the  first  cylinder  pier  from  the  south 
abutment  of  the  new  iron  highway  bridge.  It  reads  from  0.8  to  7.0 
feet,  and  is  set  at  approximately  the  same  datum  as  the  old  gage. 

Discharge  vieasurements  of  ArkuTisas  River  near  Dodge,  Kans.,  in  1906. 


D»it«' 


MaylX) T.  E.  Brick... 

Juno  5 W.  (1.  Uuss'll 


Hy<lrf>gniph<'r. 


Width, 


Ffft. 

s». 

103 


ArpH  of 
section. 


Gase    I      Pis- 
heignt .      chafgp. 


Sq.  ft. 


41 
40 


Daily 

Xpr. 

height. 
May. 

infeei 
.Turn'. 

\  of  .' 

DrtV. 

July. 

1 

l.HO 

I.'i.'j 

0.«i 

0.4 

2 

1.7 

2.5 

.6 

.4 

3 

1.7 

2. 35 

.s 

.4 

4 

1.6 

2.  15 

.9 

.3 

5 

1.7 

2.0 

.75 

.3 

0 

1.75 

1.95 

.6 

.3 

7 

1.7 

l.i^ 

.5 

.3 

8 

1.7 

1.85 

.5 

.3 

9 

1.7 

1.8 

.3 

10 

1.6 

1.7 

.35 

11 

1.6 

1     1.6 

.  i5 

.4 

12 

1.6 

1.5 

.4 

13 

1.55 

.     1.3 

.3 

14 

1.45 

1.2 

.95 

15 

1.4 

1.2 

•  4 

1.55 

16 

1.4 

1.15 

1.45 

Feet. 

arc. 

'ff- 

0.80 

sn 

.90 

eo 

.\»R. 


nnv 


.Vpr.  '  May.    June. 


July.  !  All*?. 


1.4 
1.0 

17 

18.... 



i.n 

19 

1.0 

20 

,9 

•21 

8  ' 

22..   .. 

8 

23 

s 

24 

S 

25 

8 

26  

.8 

27 

.28. 
29. 
.30. 
31. 


1.3 

1.0 

0.7 

3.75 

1.3 

.9 

.8 

4.0 

1  3 

.9 

.7 

3.0 

1.4 

.8 

9 

3.0 

1.6 

.7 

1.0 

2.65 

1.7 

.7 

.9 

2.0     

1.75 

•8    , 

1.2 

1.9 

1.75 

.7    1 

1.1 

1.7 

1.95 

.85  ' 

1.0 

1,66 

1.85 

,9 

1.0 

1.5 

1.8 

.8 

1.0 

l.f 

1.8 

.7 

.95 

1.6     

1.7 

.7 

.9 

1.8     

1.6 

.7 

.75 

1.6 

.65 

i 

1.5     

1 

ABKANSAS   RIVER   DRAINAGE   BASIN. 
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ARKANSAS    RIVER   AT    ARKANSAS    CITY,  KANS. 

This  station  was  established  September  23,  1902,  and  was  discon- 
tinued July  31,  1906.  It  was  located  on  the  Chestnut  Avenue  Bridge, 
one-half  mile  west  of  Arkansas  City,  Kans.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  173,  page  34,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  nteasurements  of  Arkansas  River  at  Arhansas  City,  Kans.,  in  1906, 


Dati' 


April  17 W.  G.  RusaeU 

Mav21 1  T.  K.  Brick... 

JuTHJi I    W.Ci.RU8»'ll. 

JiiiH'27 ' »lo 


Hydrograph(>r. 


Width. 


241  < 
IJvi 

lOti 


.\rpaoI 
BKstion. 


Sq.  ft. 
198 

7f) 


Ga0* 
loiirnt. 


hoig^ 


Feet. 
4.30 
3.30 
3.50 
2.56 


Di»- 
chargc. 


Sec.-fi. 

836 

304 

444 

»7 


Daily  gage  height,  in  feel,  of  Arhansas  River  at  Arkansas  City,  Kans.,  for  1906. 


Day. 


Apr.       Hay.      Juno.      July. 


Day. 


Apr.       May.      June.      July. 


1 5.3 

2 5.3 

3 .'i.4 

4 5.5 

.) 4.0 

6 ■ 4.0 

7 1 3.H 

S ! 3.5 

9 3.5 

10 3.5 

11 3.4 

12 3.7 

13 3.7 

14 1 3.4 

15 1 3.5 

16 1 3.4 


3.5 
3.4 
3.5 
3.4 
3.5 
3.5 
3.5 
3.4 
3.3 
5.4 
5.0 
5.5 
18 
4.0 
3.8 
3.3 


2.9 
3.5 
3.3 
3.1 
3.6 
3.3 
3.3 
3.1 
3.1 
3.3 
3.6 
4.1 
3.5 
3.6 
3.5 
3.3 


il7. 
I  18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


4.3 

3.4 

4.3 

3.5 

4.2 

3.4 

4.0 

3.5 

3.8 

3.3 

4.0 

3.2 

3.8 

3.3 

3.7 

3.8 

3.6 

3.7 

3.5 

3.5 

3.5 

3.6 

3.4 

3.4 

3.4 

3.3 

4.4 

3.3 

3.2 

3.3 
3.3 
3.3 
2.8 
2.8 
2.6 
2.5 
3.0 
3.0 
2.9 
2.5 
2.8 
2.6 
2.5 


Rating  table  for  Arkansas  River  at  Arkans(ts  City,  Kans.,  for  1906. 
lieig 


(fatfp 
eiKht. 


Dis-  (Sagr 

eleht. 


charge.       helgl 


Feet. 
2.50 


il. 


Din- 
chargi*. 


(tagp 
height. 


Dis- 
charge. 


('age 
lelgnt. 


2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


Sec- ft. 
90 
ia5 
125 
150 
180 
210 
245 
285 


Feet. 
3.30 
3.40 
3.50 
3.fO 
3.70 
3.80 
3.90 
4.00 


See. -ft. 
330 
375 
420 
4rt5 
515 
.565 
615 
670 


Feet. 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


10 
20 
30 
40 
50 
60 
70 
80 


Ser.-ft. 

725 

780 

H35 

89.') 

960 

1,025 

1,095 

1.165 


helgl 


Feet. 
4.90 
.'».00 
.'».  10 
.5.20 
5.  .10 
5.40 
5.  .50 


Dis- 
charge. 


Sec.'/t. 
1,240 
1.320 
1.410 
1.500 
1.600 
1,700 
1,800 


.3.5 
3.3 
3.1 
4.0 
5.2 
4.1 
5.4 
5.6 
.5.2 
4.0 
4.7 
4.2 
4.0 
4.0 
3.9 


Note.— The  aljove  table  is  applicable  only  for  openn'hannel  conditions.     It  is  baM**d  on  4  diiic*haige 
xnpasuremcnts  made  during  1906  and  is  well  deflnea  1k>1ow  gage  height  4.3  fwt. 

Monthly  discharge  of  Arkarhsas  River  at  ArkaTisas  City,  Ka'iis.,for  1906. 


Month. 


Diachaige  in  second-feet. 


April  (17-30). 

May 

June 

July 


895 
1,800 
1,800 
l.POO 


375 

285 

90 

180 


The  period. 


Maximum. '  Minimum.  '    Mean. 


Total  in 
acre-feet. 


647 

18,000 

589 

36,200 

454 

27,000 

642 

39,500 

121,000 


Note.— Values  are  rated  as  lair. 
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PURGATORY  RIVER  BRAIN  AGE  BASIX. 

DESCRIPTION   OF   BASIN. 

Purgatory  River,  a  characteristic  stream  of  eastern  Colorado,  is 
the  principal  tributary  of  Arkansas  River  in  Colorado.  It  rises  in 
the  Culebra  Mountains  and  flows  northeastward  across  the  plains  for 
a  distance  of  165  miles.  In  the  spring  the  channel  carries  a  moderate 
volume  of  water,  but  as  summer  approaches  this  is  greatly  diminished 
by  irrigation  and  natural  conditions  until  the  channel  is  practically 
dry.  The  volume  of  water  contributed  to  the  Arkansas  is  so  small 
that  it  has  no  appreciable  effect  on  the  discharge  of  that  river  save 
at  times  of  excessive  rainfall,  when  it  may  discharge  a  large  volume 
for  a  short  time. 

The  drainage  basin  of  Purgatory  River  is  long  and  narrow.  The 
total  area  is  3,386  square  miles,  of  which  742  square  miles,  lying  above 
Trinidad,  are  mountainous,  the  country  being  made  up  of  shales, 
sandstones,  and  igneous  rocks.  This  area  is  much  bfoken  by  numer- 
ous stream  channels,  which  are  normally  dry.  The  lower  basin  is 
largely  foothill  country,  merging  into  rough  plains  farther  east. 
Drainage  lines  are  well  defined  throughout  this  area.  For  60  miles 
of  its  length,  commencing  25  miles  below  Trinidad,  Purgatory  Kiver 
flows  in  a  deep  canyon.  There  are  numerous  small  tributary  canyons 
at  various  angles  to  the  main  channel. 

In  the  mountainous  portion  the  Weather  Bureau  records  at  Clear- 
view  for  fifteen  years  give  a  mean  annual  rainfall  of  23  inches;  at 
Trinidad,  ten  years'  record,  17  inches.  The  plains  drainage  has 
approximately  a  mean  annual  precipitation  of  12  inches. 

No  stori^ge  is  practiced  on  this  stream,  though  investigations  are 
being  made  by  a  corporation  with  the  purpose  of  constructing  a  large 
storage  reservoir  for  use  in  irrigation. 

No  power  has  been  developed,  and  because  of  the  abundance  of 
coal  in  the  vicinity  of  Trinidad  it  is  doubtful  if  power  development 
would  be  feasible,  even  under  very  favorable  circiunstances. 

PURGATORY    RIVER    AT   TRINIDAD,  COLO. 

This  station  was  established  May  1,  1896,  at  the  Animas  Street 
Bridge  and  was  discontinued  July  31,  1899,  the  greater  portion  of 
the  water  in  the  river  being  diverted  above  the  gaging  station;  th.e 
channel  was  also  shifting  and  results  not  satisfactory.  July  25,  1905, 
the  Trinidad  station  was  reestablished  at  the  old  location  on  the  Ani- 
mas Street  Bridge  for  the  purpose  of  collecting  general  hydrographic 
data,  especially  flood  data,  arid  was  maintained  until  December  3 1 , 
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1905.  It  was  reestablished  November  1,  1906,  to  take  the  place  of 
the  station  near  Alfalfa,  which  had  been  discontinued  for  the  winter. 
The  conditions  at  this  station  and  the  bench  marks- are  described  in 
Water-Supply  Paper  No.  173,  page  40,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Purgatory  River  at  Trinidad,  Colo.,  in  1906-7. 


Date. 


Hydrographer. 


I 


19W. 
November  1 . . .  ^  I..  D.  Bull . 

November  9 do 

November  16. do 

November  29. do 

De€ember9 do 

Pfxember23a do 


1907. 

Januarys j  L.  D.  Bull. 

January  10 do 

January  19 do 

January  30 do 

Febmary  6 do 


Width. 

Area  of 
section.  , 

Gaffe 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Feet. 

Sec.-ft. 

32 

24 

4.30 

47 

32 

21  , 

4.25 

34 

29 

22 

4.30 

36 

31 

19  1 

4.20 

29 

32 

IS  . 

4.20 

30 

30 

19  1 

4.28 

10 

30 

16 

4.15 

19 

•27 

13 

4.02 

14 

28 

14 

4.10 

18 

29 

17 

4.20 

24 

29 

14 

4.05 

17 

oMeasupement  is  about  30  pt'T  writ  of  tho  open-channol  rating,  owing  to  rnvdlo  iwi  in  the  river. 
Daily  gage  height,  in  feet,  of  Purgatory  River  at  TrinidatL  Colo.,  for  1906. 


Day 


Nov 


JXh*. 


Day. 


Nov, 


Dw. 


Day. 


Nov 


Dec. 


1. 
2, 

3. 
4. 

5. 
rt. 


* . 

9. 
10. 
11. 


4.3 

4.2 

12 

4.4 

4.2 

13 

4.35 

4.4 

14 

4.3 

4.3 

15 

4.3 

4.3 

16 

4.3 

4.15 

17 

4.25 

4.15 

18 

4.25 

4.1     , 

1  19 

4.25 

4.2 

20 

4.25 

4.2 

21 

4.25 

4.2 

22 

4.2.'-. 

4.2 

4.2r) 

4.15 

4.2.'> 

4.1 

4.  25 

4.05 

4.2 

4.0 

4.3 

4.05 

4.2 

4.15 

4.4 

4.2 

4.4 

4.2 

4.4 

4.2 

4.  55 

4.3 

23 

4.35 

24 

4.25 

'25 

4.2 

2<i 

4.45 

27 

4. 35 

28 

4.3 

29 

4.2 

30 

4.2 

31 

4.35 

4.5 

4.1 

4.15 

4.05 

4.05 

4.0) 

4.a5 

4.3 


Note.— Needle  ice  in  river  during  part  of  DecemlH»r. 

Rating. table  for  Purgatory  River  at  Trinidad,  Colo.,  for  1906. 


Gage 
leieht. 


heig] 


Dis- 
cbarge. 


GaKc 
height. 


Feet. 

Sec.-ft. 

4.00 

13 

4.10 

18 

Feet. 
4.20 
4.30 


Dis- 
charge. 

Sec.-ft. 
27 
41 


uage 
height. 


Feet. 
4.40 
4.50 


Dis- 
charg*'. 

Sec.-ft. 
(iO 
88 


Gage 

height. 


Feet. 
4.60 


Dis- 
chargi> 


Sec.-ft. 
120 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    Tt  is  based  on  10  disr^tiargc 
riicaauremcnts  made  during  1906-7  and  is  well  defined  below  gage  height  4.3  feet. 
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SURFACE   WATER   SUPPLY,   1906. 


Monthly  discharge  of  Pwrgalory  River  at  Trinidad,  Colo.,  for  1906. 

[Drainjigo  area,  742  square  miles.] 


DischarfTR  in  second -ff>pt 


Run-off. 


Month. 


Total  in 


Maximum,  i  Minimum. 


Mean     i  *^'^'®*''-     ^^--it-  por  Depth  hi 

I    Bq.  mile.       inches. 


November 

December 

1                104 

S8 

27 
13 

43.0 
28.3 

2,560  1 
1,740 

0.058 
.038 

0.0(i 
.04 

The  Deriod 

4,300    .... 

• 

J 

Note.  —  Valuea  are  rated  as  follows:  November,  good;  December,  approximate,  owing  to  uncertainty 
oonoeming  Ice  conditions. 

PURGATORY   RIVER   NEAR   ALFALFA,    COLO. 

This  station  was  established  March  23,  1905,  one-eighth  of  a  mile 
below  the  canyon  entrance,  4  miles  east  of  Alfalfa  post-office,  and 
about  25  miles  east  of  Trinidad,  in  T.  33  S.,  R.  60  W.  On  November 
1,  1906,  it  was  transferred  to  Trinidad,  Colo.,  for  the  winter  months. 
The  conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  173,  page  41. 

IHacharge  nieagumnents  of  Purgatory  River  near  Alfalfa,  Colo.,  in  1906. 


Date. 


Hydrographer. 


January  27 L.  D.  Bull... 

January  31 do 

February  2 do 

February  11 do 

February  14 do 

Febniarj'  18 do 

Febniar>'  22 do 

February  26 do 

March  8 do 

March  12 i do 

March  19 do 

March  26 \ do 

April  2 ' do 

April  10 do 

April  16 do 

April  22 do 

April  28 do 

May  6 do 

June  4 do 

October 9 '  R.I.Meeker. 

October  9 '  1..  D.  Bull. . . 

October  18 ' do 


Width. 


.\rpa  of 
section. 


Feft. 

8q.  ft. 

70 

64 

26 

22 

22 

7 

20 

9 

40 

22 

16 

8 

40 

25 

16 

9 

14 

6.4 

16 

7.6 

15 

&7 

12 

4.5 

12 

3.9 

12 

3.3 

■     12 

a6 

38 

40 

42 

19 

30 

12 

20 

24 

24 

18 

24 

17 

23 

14 

Gage 
hci^t. 

Feet. 
4.22 
3.58 
2.80 
2.75 
3.10 
2.70 
3.10 
2.70 
2.45 
2.55 
2.40 
2.35 
2.25 
2.20 
2.20 
3.50 
2.75 
2.60 
2.80 
2.64 
2.62 
2.45 


Dis- 
charge. 


Sec 


t 

44 

i 
9 

32 

11 

45 

10 
&31 
8.81 
4.34 
X82 
1.3b 
.81 
1.59 

«5 

24 

11 

37    • 

25 

25 

14 


Daily  gage  height,  in  feel,  of  Purgatory  River  iwar  Alfalfa^  Colo.,  for  1906. 


Day. 


Jan. 


1 3.0 

2 3.0 

3 3. 0 

4 2.  U5 

5 2.% 

6 2.95 

7 2,95 

8.r 2.9 

9 2. 9 

10 2.9 


Feb. 


3.0 
2.8 


2. 
o 

•> 

2. 
2. 
2. 


Mar.       Apr.      May.   I  June.  .  July,  i   Aug.    i  Sept. 


2.55 
2.5 
2.  45 
2.  45 
2.  4.') 


2.4.5 
2.45 
2.45 
2.45 
2.45  > 


2.3 
2.25 

2.25 

2.2 
o  •> 

2.2 
2.2 
2.2 
2.2 
2.2 


2. 

2. 

2. 

2. 
2 

2.  5 

2.5 

2.5 

2.45 

2.4 


2.2 
4.56 
3.55 
2.85 
2.  62 

2.  .V) 

2.3 

2.2 

2.15 

2.1 


I 


2.6 

10.  a5 

3.2 

2.8 
2.9 

3.0 
2.7 
2.7 
4.8 
3.76 


3.5 
a  7 
3.55 
3.3 
3.0 

5.95 

4.0 

3.56 

3.2 

5.0 


2.3 
2.3 
4  65 
3.8 
3.6 

2.9 
2.7 
2.7 
2.6 
2.6 


Oct. 


2.7 
2.7 
2.7 
2.7 


2.7 
2.7 
2.9 
2.6 
2.45 
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Daily  gwje  height,  in  feet,  of  Purgatory  Hirer  near  Alfalfa,  Colo.,  for  1906 — Contiiuu'd. 


Day 

1        .                          r 

Jan. 

Feb. 

liar. 
2.0 

Apr. 
2.2 

May. 
2.4 

June. 
2.1 

July.  . 
3.28 

Aug. 
4.1 

Sept.  , 
2.45 

Oct. 

11 

2.9 

2.8 

2.4 

12 

2.9 

2.8 

2.65 

2.2 

2.35 

4.48 

2.85 

3.8 

2.4 

2.4 

13 

2.9 

3.1 

2.65 

2.4 

2.35 

3.6 

2.75 

3.6 

2.  a5 

2.:i5 

14 

3.35 

3.15 

2.9 

2.3 

2,m 

3,5 

2.7 

as 

2.  3 

2.5 

15 

3.35 

3.05 

2.8 

2.26 

2.4 

3.6 

6.84 

ao 

2.3 

2.5 

16 

3.35 

2.9 

2.7 

2.2 

2.3 

3.6 

8-3 

2.95 

2.3 

2.45 

17 

3.35 

2.9 

2.6 

2.2 

2.3 

a65 

6.32 

2.8 

2.3 

2.4 

18 

3.3 

2.7 

2.5 

2.2 

2.3 

.16 

&6 

2.8 

ao 

2.35 

19 

3. 3 

2.7 
2.7 

2.4 
2.6 

2.5 

2.8 

2.51 
2. 3 

3.25 
2.92 

4.96 
4.7 

a  65 
a4 

2.76 
2.66 

2.3 

20 

3.3 

2.3 

21 

1 
3. 3 

ao 

2.6 

3.3 

3.3 

2.8 

4.3 

a  3 

2.4 

2.4 

•>• 

3. 35  ' 

3.1 
3.0 

2.6 
2.6 

3.65  ' 
3.32 

3.0 
3.0' 

2.7 
6.1 

7.2 
7.1 

2.8 
2.7 

2.35 
2.3 

2,65 

23 

3.4 

2.(56 

24 

3.6 

2.95 

2.6 

3.18 

2.8 

3.5 

8.36  . 

a  45 

a  2 

2.  76 

2.J 

3.8    ' 

2.86 
2.7 

2.4 
2.35 

2.82 
2.7 

2.5 
2.4 

3.1 

2.86 

6.3 
4.3 

2.6 
2.8    1 

2.6 

a  7 

2.95 

<»» 

a9   1 

2.8 

27   

4.2 

2.6 
2.6 

2.45 
2.4 

2.8 
2.75  , 

2.3 
2.3 

2.75  1 
2.66 

4.1 
4.0 

2.5 
2.4 

4.  .15  ' 

a  15 

2.6 

28 

4.0 

2.6 

29 

3.95 

2.36 

2.86 

2  4 

2.6 

3.7 

2.4 

2.85 

2.65 

30 

3.6 

2.3 

2.7 

2.3 

2.6 

3.6 

2.3 

2.8 

2.  46 

31 

;     3.35  ' 

2.3 

2.2 

3.55 

2.3 

2.4 

NfJTE.  —This  station  transferred  to  Trinidad  on  November  1  for  the  winter  months. 

Daily  discharge,  in  second-feet,  of  Purgatory  Rircr  near  Alfalfa,  (^olo.,for  l!f06. 


Day. 

Jan. 

13 
13 
13 
12 
12 
12 
12 
10 
10 
10 
10 
10 
10 
30 
30 
30 

Feb. 

13 

7 

'^ 

7 

9 

9 

9 

9 

9 

9 

9 

11 

32 

35 

28 

20 

i 

Mar. 

• 

6 

6 

3 

4 

4 

5 

6 

6 

6 

6 

10 

9 

9 

23 

18 

14 

Apr. 

2 

1.4 

1.4 

} 
1.6 

May. 

13 

13 

12 

8 

6 

7 

7 

7 

1          6 

6 

6 

;       5 

5 

I          6 
^       3 

Day. 

17 

18 

19 

20 

1  21 

22 

23 

24 

26 

26 

27 

28 

,  29 

30 

31 

1              1 
'  Jan. 

30 

27 

27 

27 

27  ' 

30 

32 

44 

.-1        56 

. . !        62 

..;         81 

..'        68 

..1        <W 

..1        44 

30 

1 

Fob. 

20 

11 
11 
13 
34 
46 
37 
30 
20 
10 
7 

Mar. 

10 

t 
4 

•r 
1 

7 
7 
4 
3 
6 
4 
3 
2 
2 

Apr. 

1.6 
1.6 

11 

27 

73 
101 

75 

fiO 

29 

21 

27 

24 

29 

20 

May. 

1 

4 

2 

5 

3 

13 

4     

5 

6- ••..-- 

70 

6 

44 

1............. 

44 

8 

29 

9 

16 

10 

11 

11 

7 

12 

7 
11 

7 

15 

16 

1      ' 

Note.— These  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 
Rating  table  for  Purgatory  River  near  Alfalfa,  Colo.,  from  June  t  to  October  .il,  1906. 


Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage 
;  height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

(J  age 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

2.10 

3 

a  30 

76 

4.50 

208 

().40 

69.") 

2.20 

6 

a  40 

85 

4.60 

222 

(i.fiO 

77S 

2.30 

8 

a  50 

95 

4.70 

2;}7 

6.80 

SIVI 

2.40 

12 

a  60 

105     ! 

4.80 

253 

7.00 

9r)ri 

2.60 

17 

a  70 

116 

4.90 

271 

7.20 

1,04.') 

2.60 

23 

a  80 

126 

5.00 

290 

7.40 

1,145 

2.70 

30 

a  90 

137 

5. 20 

a3i 

7.60 

1       l,2.'iO 

2.80 

37 

4.00 

148 

5.  40 

377 

7.  SO 

i.:?60 

2.90 

44 

4.10 

15?) 

rt.  (50 

427 

S.00 

1,4S0 

3.00 

52 

4.20 

171 

r>.  so 

4x;t 

9.00 

2.  140 

a  10 

ro 

4.  .30 

i.s:{ 

6.  (K) 

rtiT} 

10. (N) 

2,iHK) 

a  20 

m 

4.40 

195 

6.20 

6IH 

11.00 

3. 7S0 

Note.— The  aiwve  table  is  Imsed  on  4  discharge  moasun'ments  ma<le  during  June  to  OctolnT.  19(K», 
and  liigh-water  measurements  of  1906.    It  is  not  well  deflntul. 
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SURFACE    WATER   SUPPLY,   1906. 


Monthly  discharge  of  Purgatory  River  near  Alfalfa,  Colo.,  for  1906. 


Discharge  in  weond-feet. 


Month. 


Total  in 


January. 
February 
March./. 
April.... 

May 

Juno 


July 

August 

September. 
Octol)er... 


Maximum. 

Minimum. 

Mean. 

acre-feet. 

1 

81 

10 

•  28.6 

1,760 

^'i 

7 

16.7 

928 

23 

2  1 

6.90 

424 

101 

1  1 

17.6 

1,050 

70 

3  1 

12.8 

787 

581 

3! 

76.5 

4,550 

2,940 

23  I 

431 

26,500 

529 

8  1 

89.4 

5.500 

230 

8 

45.6 

2,710 

48 

8 

22.1 

K3«) 

The  pM^ricxi 


45,600 


Note.— Values  are  rated  aa  approximate,  owing  to  shifting  conditions  of  flow. 

CI]tfARROX  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF    BASIN. 

Cimarron  River  rises  in .  the  Raton  Mountain  Range  in  Colfax 
County,  N.  Mex.,  at  an  elevation  of  nearly  7,000  feet,  and  flows  east^ 
ward  across  Beaver  County,  in  Oklahoma,  then  across  the  southwest 
comer  of  Kansas,  entering  Oklahoma  again  in  Woodward  County 
and  following  a  southeasterly  course  to  its  junction  with  Arkansas 
River  at  the  Indian  Territorv  line.  The  basin  lies  between  those  of 
Arkansas  and  North  Canadian  rivers,  and  is  within  the  arid  belt. 
From  west  to  east  it  is  100  miles  from  the  source  to  the  gaging  station 
at  Garrett,  Okla.,  and  450  miles  to  its  mouth;  its  extreme  width  is 
not  more  than  50  miles ;  its  area  is  5,200  square  miles. 


CIMARRON    RIVER    NEAR   GARRETT,    OKLA. 

This  station  was  established  May  8,  1905.  It  is  located  at  Strong's 
ranch,  about  3  miles  west  of  Garrett,  Okla.,  20  miles  east  of  Kentoa, 
and  50  miles  by  stage  from  Clayton,  N.  Mex.,  the  nearest  railroad 
station.  The  station  is  below  the  mouth  of  North  Carriso  and  South 
Carriso  creeks  and  1  mile  below  the  site  of  the  proposed  dam  for  a, 
storage  reservoir.  The  conditions  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  173,  page  46. 


CIMARRON    RIVER    PRAINAGE    BASIN. 
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lyUciuiTijc  measurements  of  Cimarron  River  near  (iurnll,  Okla.,  in  liH)(i. 


Date. 


llydrographor. 


April  21 '  E.  Patterson. . 

Vpril21 do 

April  22 do 

April  23 do 

May  21 do 

I II  ne  22 do 

JuDe24 do 

.1  une  25 do 

June  25 do 

June  25 do 

June  25 do 

June  25 -• do 

June  26 do 

June  26 do 

J  une  2ft do 

June  26 do 

June  27 do 

June  27 ..do 

August  18 i  J.M.  Giles 

August  19 do 

(ictbfjer  25 Wm.  A .  Lamb , 


•idth. 

.\n»H  of 
section. 

(iagt' 
height. 

Dis- 
charge. 

Fffi. 

Sq.-ft. 

Feet. 

Sfc.'/t. 

14 

10 

0.83 

15 

13 

9 

.78 

13 

12 

8 

.69 

10 

12 

7 

.64 

8 

5 

1.8 

.37 

1.8 

11 

4.5 

.41 

2.6 

104 

573 

8.20 

l,9(i0 

74 

:j02 

5.05 

728 

7t» 

«28 

5.50 

870 

09 

401 

6.  ::o 

1.110 

77 

347 

6.00 

974 

74 

281 

4.20 

542 

74 

268 

4.10 

509 

75 

295 

4.(i5 

ti22 

78 

.'J25 

6.07 

752 

75 

••  292 

4.40 

580 

65 

156 

1.87 

109 

(i5 

UiO 

1.75 

99 

12 

.<» 

7 

12 

.62 

8 

22  1 

2:?     ' 

1.02 

32 

Daily  gage  height,  in  feet,  of  Cimarron  Hirer  near  (iarrett,  Okla.,  for  19(>fi. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

J  urn*. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

1 

..     0.85 

0.86 

0.6 

0.4 

0.55 

0.4 

0.9 

0.85 

• 
0.95 

1.4 

1.0 

1.0 

2 

..       .85 

.85 

.6 

.4 

.56 

.4 

.9 

1.65 

.85 

1.5 

1.0 

1.0 

.{        

.8 

.85  1 
.75 

.1 

:l5 

.5 
.5 

5.6 
3.7     ' 

2.72 
1.4 

1.2    1 
1.1 

.9 
.9 

1.0 
1.0 

1.0 
1.0 

1.0 

4 

.8 

1.0 

o 

.8 

.66 

.5 

.4 

.5 

1.1 

1.1 

1.0 

1 

1.0 

.96 

1.0 

1.0 

6 

.8 

.66 

.6 

.4 

.45 

1.0    1 

1.0 

.9    , 

.9 

.9 

1.0 

1.0 

1  .  •  ■—  .*..«.-•. 

.8 

.6 
.6 

.46 
.45 

.4 

.4 

.45 
.45 

.8    1 
.75 

.9 
.9 

.86  1 
.75  ' 

.85 
.8 

.9 
.9 

1.0 
1.0 

.95 

8 

..        .8 

.95 

9 

..        .8 

.6 

.4 

.4 

.4 

2.(>6 

.85 

.7 

.9 

1.0 

.96 

JO 

.8 

.65 

•4 

.4 

.4 

.65 

2.68 

1.2 

wm 

.  4 

1.0 

1.0 

.95 

11 

..        .85 

.65 

.46 

.4 

.4 

.6 

1.78 

.9 

.7 

.95 

1.0 

.95 

12 

.9 

.7 

.46 

.:« 

.4 

.6 

1.0 

.75  , 

.7 

.95 

.95 

.95 

13  

.95 

.75 
.75 

.45 
.6 

.35 
.36 

.4 
.4 

.6 
.6 

1.0 
1.0 

:?' 

.6.5 
7.58 

.95 
1.0 

.95 
.95 

.95 

14 

..1     1.0 

.95 

15 

..      1.0 

.75 

.55 

.35 

.4 

.55 

3.52 

.65 

8.2 

1.0 

.95 

.96 

16 

..        .95 

.75 

.6 

.35 

.4 

.55 

4.0 

1.6 

3.5 

1.0 

.95 

.95 

17 

..        .95 

.75 

.65 

.35 

.35 

.55 

1.7 

.9 

2.5 

1.0 

.95 

.9 

\S 

..        .95 

.75  , 

.05 

.36 

.36 

.55 

1.6 

.6.5 

1.6 

1.0 

.9 

.9 

19 

.95 

.75 

.65 

3.35 

.36 

.5 

1.7 

.6     , 

1.4 

1.0 

.9 

.9 

20 

..       .95 

.7 

.6 

.9 

.35 

.45 

1.0 

.6 

1.15 

1.0 

.9 

.9 

21 

..        .9 

.7 

.6 

.85 

.35 

.45 

1.0 

.85 

1.0 

1.0 

.9 

.9 

'22 

.86 

.7 

.6 

.  7 

.35 

.4 

.95 

1.1 

2.0 

1.0 

.9 

.9 

23 

..        .75 

.7 

.6 

.(» 

4.5 

3.5 

.9 

2.1 

1.4 

1.0 

.9 

.9 

24 

.9 

.7 

.4 

.6 

1.1 

8.5 

.85 

1.85 

1.0  . 

1.0 

1.0 

.9 

2.5 

..        .9 

.4 

.56 

.85 

5.96 

4.75 

1.0    1 

1.0 

1.0 

1.5 

.9 

2rt 

..        .86 

.7 

.4 

.55 

.6 

4.25 

3.34 

7.09 

2.0 

1.0 

1.4 

.9 

27 

.8 

.7 
.6 

.5 
.4 

.5 
.6 

.56 
.6 

1.1 
1.35 

1.6 
1.4 

1.7 
1.55 

a  7.1 
2.0 

1.0 
1.0 

1.2 
1.15 

.9 

2H 

..        .85 

.9 

29 

.86 

.4 
.4 

.56 
.55 

.45 
.45 

1.1 
1.0 

1.5 
1.0 

1.5 
2.0 

1.7 
1.5 

1.0 
1.0 

1.1 
1.1 

.9 

.» 

.85 

.9 

31 

..        .86 

.4 

.4 

.9 

1.3 

1.0 

.9 

a  Maximum  gage  height,  12.0  foet. 
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SURFACE    WATER   SUPPLY,   1906. 


Rating  tahlrfor  Cimarron  Rim  nrar  (rnrreft,  Okla.^Jor  1906. 


Gage 

Dis- 

(iage 

height. 

1 

Dis- 

Gage 
height. 

Dis- 

Gage 
height. 

,      Di»-      I 

height. 

charge. 

charge. 

cbarge,  i 

,  charge.  ' 

Feet. 

See. -ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec.-ft. 

Feet. 

Src.-ft. 

0.30 

0.5 

1.40 

57    1 

2.50 

195 

4.20 

524    ' 

.40 

2.5 

1.50 

68 

2.00 

211 

4.40 

571     1 

.rjO 

4.8 

l.(» 

79 

2.70 

228 

4.60 

619 

.60 

7.5 

1         1.70 

90    , 

2.80 

245 

4.80 

669 

.70 

10.5 

1.80 

102 

2.90 

262    1 

5.00 

?20 

.«0 

14 

1.90 

114 

3.00 

280 

6.00 

1,020 

.90 

19 

2.00 

126    : 

3.20 

316    j 

7.00 

1,410 

1.00 

24 

2.10 

139 

3.40  - 

353    ' 

8.00 

1,910 

.      1.10 

:» 

2.20 

152 

3.60 

392 

9.00 

2,510    ; 

1.20 

3« 

2.30 

166    1 

3.80 

434 

10.00 

3.150    ' 

1.30 

47 

2.40 

180    - 

1        4.00 

478 

t 

Note.— The  al>ovo  table  is  based  on  discharge  mea.8urpiiients  made  during  1906  and  is  well  defined. 
It  ha.s  also  Iteen  applied  to  1905  gage  heights  alx)vo 6.0  feet  and  the  monthly  discharges  as  recomputtHl 
are  given  l)elow. 

Monthly  discharge  of  Cimarron  River  near  Garrett,  Ohla.,/or  1906-6. 


May  7-31 . . 

June 

July 

August 

September. 
Octol)er. . . 
November, 
December. 


Month. 


1905. 


Dischai^e  in  second-feet 


Maximum.!  Minimum.      Mean. 


3,380 

2,700 

150 

1,220 

810 

14 

68 

19 


25 

14 

5 

0 

5 

i 

14 

8 


307 

144 
24.5 

142 
88.1 
10.4 
19.7 
15.4 


The  period. 


January . . . 
February.. 
March  ..*... 

April 

May 

June 

July 

August 

September. 
October . , . 
November. 
December. 


1906. 


The  year. 


24 

16 

9 

344 

595 

2,210 

656 

1.460 

2,030 

68 

68 

24 

2.210 


12 
7.5 
2.5 
1.5 
1.5 
2.5 

16  * 
7.5 
9 

19 

19 

19 


17.4 

10.9 
5.0 

16.0 

23.7 
191 
113 

85.7 
226 

25. 

26. 


6 
4 


20.9 


1.5 


fi  I 


63.5 


Total  in 
acre-feet. 


15,200 
8,570 
1,510 
8,730 
5,240 

640 
1.170 

947 

42.000 


1.070 

606 

307 

952 

1,460 

11.400 

6,050 

5,270 

13.400 

1,570 

1,570 

1,290 

45,800 


Note.— The  above  values  for  1905  supersede  those  given  in  Water-Suppiv  Paper  No.  173.    They  an* 
more  iic .'urate  owing  to  the  availability  of  new  data  since  the  first  publication  In  the  1905  report;. 

V.mIups  for  MIT)  and  1006  arc  rated  as  excellent. 

MISCELLANEOUS    MEASUREMENTS    IN    CIMARRON    RIVER   DRAINAGE 

BASIN. 

yfisceUanen\i8  measureinenis  made  on  Cimarron  River  by  J.  M.  Giles  in  J906. 


Dut4-. 


St  ream . 


Locality. 


July  20 Cimarron  River Springer,  N.  Mex. 

August  14 do do 

.\ngu.st  l.'j do do 


Width. 


Feet. 


.\rea  of 
section. 


Sq.  ft. 


46 
46 


I 


Gage 
height. 


82  , 
23 

21  i 


Feet. 
2.00 
1.12 
1.10 


Dis- 
chargp. 


27 


SURFACE    WATER   SUPPLY,    1906.  39 

CANAI>IAN   lUVER   OBAINAGK.BA8IN. 

DESCRIPTION   OF   BASIN. 

Canadian  River  rises  in  the  mountains  of  Colfax  County,  X.  Mex., 
flows  southward  across  Mora  and  San  Miguel  counties,  then  turns 
east  and  flows  across  northern  Texas,  Oklahoma,  and  Indian  Terri- 
tory, uniting  with  Arkansas  River  about  80  miles  abova  Fort  Smith, 
Ark. 

The  drainage  area  is  wooded  in  the  upper  portion  and  in  Indian 
Territory,  but  consists  of  dry  plains  in  Texas  and  Oklahoma.  There 
are  few  tributaries,  Ute  Creek  and  Mora  and  Sapello  rivers  in  New 
Mexico  being  the  principal  ones.  The  run-off  is  very  uncertain,  vary- 
ing from  extreme  floods  to  pracjtically  nothing  in  a  dry  season. 

CANADIAN    RIVER    AT   CALVIN,    IND.    T. 

9 

This  station  was  established  in  1904  by  the  United  States  Weather 
Bureau.  It  is  located  at  the  railroad  bridge  about  one-fourth  mile 
w^est  of  Calvin,  Ind.  T.  The  conditions  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  173,  page  58,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  ifwoMureuientJi  of  Canadian  River  at  Calvin,  Ind.  7'.,  in  1906, 


JHU.  HydroKrapher.  WWth.    '^^^^^     ^«^,.      ,»'^. 


,    Feet.       Sq.ft.  Feet.        Sec.-ft. 

January  9 |  K.  R.  Kerby 240  281  3.30'  «78 


J.M.  Oilw 207  28fi  3.02  309 

E.  R.  Kerby 370  444  ,  3. 40  H3fi 


Janiiary  30 

February  27 

March  13... 

April  27.... 

M[ay29 

June  6. 

June  14. 

July  9 

July  14 ' do '         565  1         1,260'  4.3.5:  3,750 

do .!        563  1.340  4.38  4,010 

.do 700  2.120  1  5.70  10,200 

.do I        658  1,840  5.28  6,5(.0 


.do ft')  112  2.80  200 

Wm.  A.  Lamb 160  153  2.5<.  233 

J.  M.  OUes 540  614  3.68,  1,640 

Wirf.  A.  lArab I  560  1,090  4.80  |  3.810 

do '  267  245  3.13  357 

do 115  I  93;  2.90  94 


July  1.5 

July  26 

July  27 

AugUBtH do I  715  2.500  5.80  14,400 

August  19 do 420  1,'230  3.55,  4,240 

J.M.  Gll6« I  65.»  '         1,620  3.90  (5,000 

Wm.  A.  liftmb I  675  1.810  3.95  6,240 

do 685  1.840  I  3. 58  6, 110 

do 341  480  I  2. 52  1  1 . 1 10 

do I  217  245  2.30  300 

do     .  230  30<i  2. 90  '  724 

GilM  and  i'.amh  !"!!'!"!!!!"!."!!!!".!!!!!!  82.')  14.600  21.00,  128.000 


August  26. 

August  26 

.September  21. 
October  18... 
November  8. . 
D«)cember  23.. 
August  26a .. . 


a  Computed  from  a  aloi)e  measurement  made  using  Kutter's  formula. 
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SURFACE    WATER   8UPPLY,   1906. 


J>aily  gmje  Iteix^ht.  inftrt,  of  Canofiian  River  at  (Uilvin,  Irul.  T.,/or  J90G. 


Day 


Jan.      Feh.      Mhf.      Apr.     May.     June.     July.     Aug.     Sopt.      Oct.      Nov.     VHv. 


1 

3.0 

2.9 

3.1 

3.0 

4.6 

5.0  , 

3.4 

4.4 

3.0 

2.0 

2.6 

3.9 

2 

3. 1 

2.8 

3.5 

2.8 

3.9 

3.6 

3.4 

4.3 

3.0 

2.3 

2.5 

3.5 

3 

3.6 

2.8 
2.7  , 

3.4 
3.2 

3.0 
3.1 

4. 5 

4.1 

3.7 
6.7 

3.2 
3.1 

4.0 
3.9 

2.9 
2.8 

2.2 
2.3 

2.4 
2.4 

3  5 

4 

'   3.7 

4.1 

r, 

3.  «> 

3.2  ' 

2.8  ' 

3.0 
3.0 

5. 5 
5.0 

3.7 
3.2 

5.3 

4.8  , 

3.0 
3.0 

4.3 
3.9 

2.6 
3.7 

2.1 
2,0 

2.4 
2.3 

4.4 

0 

3.3 

4.4 

7 

3. 3 

2.8  1 
2.7 

3.1 
2.9 

4.7 

4.7  • 

3.1 
3.1 

4.6 
4.4  1 

2.9 
2.9 

14.0 
9.8 

2.8 
2.9 

2.0 
2.0 

2.2 
2.2 

3.6 

8 

3. 2 

3.1 

9 

i   3.1 

2.8 

2.9 

4.4 

3.2 

4.2 

2.9 

7.4 

2.9 

2.0 

2.2 

3.5 

10 

[   3.2 

2.7 

2.9 

4.0 

3.0 

3.8 

2.9 

5.4 

2.8 

2.0 

2.2 

3.5 

11 

1   3.1 

2.7  , 

2.8 

3.6 

2.9 

3.7 

2.9 

4.6 

2.8 

1.9 

2.2 

3.5 

12 

3.0 

2.7 

2.8 

3.5 

2.8 

3.3 

4.1 

4.5 

11.1 

1.8 

h2.1 

3.3 

13 

3.0 

3.0  1 

2.8 

4.0 

2.7 

3.1 

3.6 

5.6 

7.4 

2.1 

2.1 

3.1 

14 

3.2 

3.0 

2.7 

3.6  1 

2.7 

3.1 

4.5 

5.9 

5.0 

2.1 

2.2 

3.0 

Ifi 

1   3.2 

2.9  ' 

2.7 

3.3 

1 

2.6 

3.3 

4.5 

4.5 

4.5 

2.4 

2.2 

3.1 

16 

3. 1 

2.9  1 

2.6 

3.1 

3.0 

3.8 

4.6 

4.1 

4.1 

2.8 

2.2 

3.0 

17 

3. 1 

2.9 

2.4 

3.0  1 

3.5 

3.4 

3.8 

3.7 

4.4 

2.7 

2.1 

3.0 

18 

3. 7 

2.9 

2.8 

2.9  ' 

3.0 

3.8 

3.8 

3.4 

4.2 

2.5 

2.1 

3.0 

19 

3. 5 

3.4 

3.0 

3.0 

2.9 

3.6 

4.5 

3.6 

4.0 

3.4 

2.1 

2.9 

20 

3. 5 

3.7  ; 

2.8 

3.1 

2.8 

3.5 

4.6 

3.4 

3.9 

3.1 

2.1 

3.3 

21 

3.2 

3.2  1 

2.8 

3.1  ' 

2.8 

3.4 

4.5 

3.1 

3.6 

2.8 

2.1 

3.1 

22 

3.2 

3.0  1 

2.8 

3.3  1 

2.8 

3.3 

4.1 

3.0 

3.3 

2.8 

2.2 

3.0 

23 

2.9 

3.0 

2.8 

3.1  , 

3.2 

3.2 

3.8 

2.9 

3.0 

2.5 

2.2 

2.9 

24 

'   2.8 

2.9 

3.0 

2.8  ' 

3.9 

3.1 

5.4 

3.2 

2.9 

2.3 

2.2 

2.9 

25 

3. 0 

3.6 

3.0 

2.5 

3.3 

3.1 

5.0 

3.2 

2.9 

2.2 

2.2 

2.8 

26 

3. 2 

3.4 

3.3 

2.6 

3.1 

3.1 

•>.  5 

3.9 

2.7 

2.2 

2.2 

2.8 

27 

3. 0 

3.4 

3.5 

2.  5 

4.0 

3.0 

5.3 

3.8 

•'~9 

2.1 

2.3 

3.1 

28 

3. 0 

3.2 

3.Ji 

2.3 

3.3 

3.0 

4.6 

3.4 

2.6 

.  2.2 

2.5 

3.0 

29 

3.0 

3.6 

2.3 

3.8 

3.0 

4.5 

3.0 

2.3 

2.4 

•2.6 

3.0 

30 

3.0 

3.7 

4.8 

.3.7 

3.K 

5.9 

2  9 

2.3 

2.6 

2.7 

<   3.0 

31 

2.0 

3.6 

3.2 

5.1 

3.1 



• 

2.4 

2.9 

1 

Daily  dischanjc,  in  necond-feet,  of  Canajdian  Hirer  at  CalHn,  Ind.  T.,for  1906. 


Dav 


Jan.      Fob.  ,  Mar. 


Apr.     May.     Juno.    July.      Aug 


1 '  275 

2 4t50 

3 1,590 

4 •  1,830 

5 1,.340 

I 

6 880 

7 880 

8 <Vfl0 

9 475 

10 600 

I 

11 475 

12 275 

13 275 

14 \'m 

15 690 

16 47.'» 

17 47.-) 

18 1,8.'«) 

19 1,340 

20 1,.340 

I 

21 •180 

22 680 

23 175 

24 100 

2.') .300 

2fi» 4,''.0 

27 .'WX) 

28 :wo 

29 .'«10 

.30 .300 

31 175 


175 

too 

100  , 

75  I 
4.V>  ! 


100 
100 

75 
100 

75 

75 

75 

300 

300 

200 

200 
200 
200 
<)40 
870 

4.T0 
.'WO 
300 
200 
8(i0 


510 

1.200 

1,000 

670 

3?I0 

390 
.■WO 
280 
280 
280 

200 
200 
200 
1.10 
1.30 

100 
.30 
200 
390 
200 

200 
200 
200 
3<X) 
.390 


<v30  820 

i'm  1,200 

4.50  1,410 

1,410 

l.(i50 

1,410 


390 
200 
.390 
510 
8,200 

4.9.i0 
3.800 
3,800 
2,9ti0 
2.140  ' 

1,360  I 

1,200  ; 

2,140 
1,360  ' 
825 

510 
390  , 
275 
390  I 
.'ilO  ' 

510 
825 
510 
190 
."■lO 

.W 
.>0 
25 
25 
4,150 


3,500 
1,940 
3,210 
2.330 

l,.\-iO 


I  4.950 
i  1,360 

l.STiO 
,21.700 

6.700 


675  4,140 

360  3. .500 

,360  ,  2,980 

6fi0  2,.>tO 

390  ,  1,740 


275 
200 
130 
1.30 
90 

390 

1,200 
390 
275 
200 

200 
200 
<Ui0 
1,940 
8.30 

3(50 
2.140 

8:w 

1.740 

L.-'wO 

675 


830 
.100 

:m 

830 

1,740 
1.000 
1,740 
1,.3(X) 
1,200 

1,000 
8.'V) 
(MiO 
510 
."ilO 

510 
,390 
.390 
.390 
1,740 


8,2.')0 
6.6.'i0 
3,. 500 
3,210 
12,. 'KX) 
5,450' 


1,000  I 
1,000 
670  I 
.110 
.390 

.390 
275 
275 
275 
275 

275 

2.330 

1,350 

3.210 

I  3,210 

3,.'j00 
,  1.740 
I  1,740 

3.210 

3,.'i00 

I 

I  3,210 

'  2 ,,340 

1,740 

7,400 

4.9.'>0 


2,975 
2,750 
2,140 
1,940 
2.7.'iO 

1,940 
rvi.700 
32.600 
22,vS00 
12,, 500 

8,820 

8,410 

13.. 500 

14,900 

8,400 

6,800 
5.000 
3,600 
4,500 
3,600 

2,. 570 
2.2.50 
i;990 
2.900 
2,900 

6,000 
5,700 
3,600 
2,2.50 
1,990 
2,. 570 


Sept.       Oct.     Nov. ,  Doc. 


2,25<) 
2,250 
1,960 
1.710 
1,280 

4,9.50 
1,700 
1.980 
1,980 
1.700 

1.700 
47.800 
22,.S00 
11, .500 

9,400 

7,870 
9,000 
8,2.50 

7,. 500 
7,120 

6,100 
5,100 
3,. 500 
3,000 
2.900 

1,900 

2,800 

1.460 

,500 

.500 


,540 

400 

1,240 

900 

625 
625 
400 
340 
2.50 

2.50 
200 
240 
340 
470 
.340 


100 
400 
250 
400  I 
300 

100 
100  , 
100  I 
100  , 
100  I 

50  I 

•25  ' 

175  ! 

175  I 

,^50 


625 


460 
400 
340 
340 
340 


2,450 
1.600 
1.600 
3,000 
3.«U) 


300  ,  3,950 
240  !  1.800 
240    975 


240 
240 


200 
240 
240 

240 
200 
200 
200 
200 

200 
240 
240 
240 
240 

240 
300 
400 
470 
530 


1,000 
1.600 


240  I  1,000 
200     1,270 


975 
8.50 
975 

97S 
850 
8.50 

730 
1,2W» 

97i» 
8SO 


fCVO 


Note.— Tho.so  di.schargo.s  wore  obtainod  by  tho  indm»ct  mothod  for  shifting  channels. 
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Januaiy. 
FebruArv 
March./. 
April 


May 

June 

July 

August 

September. 
October... 
November. 
December. 


Monthly  discharge  of  Cnnaiiiun  Hirer  at  ('(dvin.  Irui.  T.^for  UHHl 


Month. 


I)ischarg(>  in  8econd-fpt»t . 
Maximum.  Minimum.  I    Mean. 


The  year. 


05,700 


25 


i    Total  in 
rtOPP-fpft. 


'            1.830 

100 

i'm 

870 

75 

294 

1.050 

30 

5:i4 

8,200 

25 

1,420 

3,500 

90 

948 

21,700 

380 

2, 310 

12,500 

275 

2,850 

t«,700 

1.940 

8,400 

47,800 

500 

6,080 

1,240 

25 

336 

530 

200 

280 

3.950 

630 

1,350 

2,130 


41,100 

16.300 

.-12,800 

84,500 

58,300 

137.000 

175,000 

516,000 

362,000 

20,700 

16.700 

83.000 


1.540,000 


MORA    RIVER    AND    CANAL    AT    LA    CUEVA,    N.    MEX. 

This  station  was  established  August  25,  1903,  by  M.  C.  Ilinder- 
lider.  It  is  located  at  the  wagon  bridge  at  the  village  of  La  Cueva, 
X.  Mex.,  in  the  Mora  land  grant,  26  miles  directly  north  of  Las 
Vegas.  The  bridge  to  which  the  gage  was  attached  was  carried 
away  during  the  flood  of  September  29,  1904,  but  the  station  was 
reestablished  April  29,  1905,  at  the  old  section,  the  bridge  having 
been  replaced.  The  conditions  at  the  river  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  173,  page  60,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

The  conditions  at  the  canal  station  and  the  bench  mark  are 
described  in  Water-Supply  Paper  No.  131,  page  163. 

Discharge  measurements  of  Mora  River  at  Jm  Cueva,  N.  Mcjr.,  in  19()(i. 


Date. 

n>M 

jrograpl 

ler. 

yra  River 

J  UUP. 

1.6 

1.6 
1.8 
1.7 
1.6 

1.  45  1 
1.6     , 

1.5  1 
1.45 

1.6  1 

at  L 

fuly. 

0.6 
.7 

1.15 
1.3 
1.3 

1.3 
1.2 
1.7 
1.7 
1.5 

Width. 

Fett. 

24 

23 

22 

..       22 

ia5 

a  Cueva, 

Aug.       i 

1.3 

1.2 
1.3 
1.2 
1.35 

1.2 
1.15  1 
1.2    1 
1.3 
1.1 

Are« 

,  spcti 

I  of           it&gi" 

on.      height.   , 

//.          Feet. 
30            1.27  ' 
.37             1.60 
37             1.55  ' 
24             1.30 
13              .70  i 

if  ex.,  for  1906. 

Oct.        Nov. 

1.0           1.15 

1.0           1.1 

.95  1       1.1 

.8     '       1.1 

1.2     ,       1.05 

1.2      

1.15         1.0 
1.05         1.0 
1.0           1.0 
1.0           1.0 

Di8- 
charg*'. 

April  17 
April  27 
May  25. 

E.  Patterson 

J.M.  Giles 

E.  Patterson 

Sq. 
X.  J 

^ept. 

0.8 

.8 
1.2 
1.1 

.9 

.9 
.9 

.85 

.8 

.85 

Sec. -ft. 
61 
110 
9(i 

July  19 

J.M.  Giles 

m 

September  25.. 

Wm.  A.  Lamb 

,  of  Ml 

11 

Daily 

gage  height,  in  feet 

Day 

!    Apr.       May. 

Dw. 

1 

1.6 

0.95 

2 

- 

1.6 
1.6 
1.6 

1.0 

.3 

1.0 

4 ' 

2.3 

O     ------                                             ----- 

l.«>5 
1.8 

1.4 

6 

1. 15 

7 1 

1  7 
1.6 
1.6 
1.7 

1.2 

i:: :: \ 

9 

1.3 
1.2 

10 

1.2 

42 
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Daily  i^agv  hitjht,  in  feet,  of  Mora  Rinr  at  Jm  Cueva,  N.  Mex.,for  1906 — Continued. 


Day. 


11 

I 

12 

1.3 .. . 

.     .        1.2 

14 

1.15 

15 

l.l 

16 

1.4 

17 

1,3 

18 

1       1.3 

19 

1.5 

20 

1       1.45 

21 

1.5 

22 

1       1.6 

23 

1.7 

24 

1.8 

25 

1.75 

2<i 

1       1.75 

27 

, l.«5 

2S 

1.0 

29 

1      1.6 

:«) 

'       l.fi 

;u 

Apr.      May.      June. 


1.8 


July. 


Aug.      Sept.       Oct.    I   Nov.       Dec. 


75 

8 
fV5 


1.65 

1.6 
1,6 
1.6 
1.8 
1.75 

1.7 

1.65 

1.65 

1.7 

1.6 

1.5 
1.5 
1.6 
1.7 
1.6 
1.6 


1.5 

1.4 

1.0 

1.5 

1.35 

1.0 

1.8 

1.3 

.9 

1.7 

1.4 

.7 

'       1.5 

1.3 

.65 

1.4 

a  1.3 

.55 

1.6 

1.4 

.55 

1.4 

1.4 

.55 

;       1-2 

1:3 

.6 

1.0 

1.55 

1.0 

l.l 

1.2 

1.0 

1.1 

1.25 

.9 

1.0 

1.25 

.9 

1.25 

1.2 

•9 

.9 

1.15 

.8 

.  / 

1.5 

.9 

.7 

1.2 

.8 

.6 

1.4 

.8 

.6 

1.4 

.8 

1        .55 

1.45 

.9 

1 

1.3 

.9 

1 
0.85 

1.0    ' 

1.0 

1.1 

.8    i 

.95 

1.0 

1.1 

.8 

1.0 

.95 

1.1 

•  '       1 

1.0 

.95 

.8 

.8    ' 

1.0 

.95 

.8 

.75 

1.0 

.9 

.9 

.7 

.95  1 

.9 

1.0 

.75  1 

.95 

.85 

1.0 

.75  ! 

.9    , 

.8    1 

.9 

.7 

.9 

.9 

1.0 

.7 

.95 

1.05  ' 

.85 

.7    , 

.95 

.9 

.9 

.7    1 

.95  , 

.9 

.8 

.7 

.S.*) 

.9 

.8 

.6 

1.2 

.85 

.8 

.8 

1.15 

.85  ■ 

.8 

1.4    ' 

1.2 

.8 

.8 

1.2 

1.15 

.85 

.85 

1.1 

1.15 

.9 

.  7 

1.05 

l.l 
1.15    . 

.9 

.8 
.9 

1  Maximum  gage  height,  4.4  feet. 
Rating  tahU  for  Mora  River  at  La  Cneva,  N.  Mex.,for  J 906. 

Oago     I      Dis-  Gaee  Dis-  Oaee     >      Dis-     i      Gage  Dis- 

heignt.      chaige.       height,      charge.   ,    heignt.      charge.       height,      charge. 


Frft. 

Sfc 

-ft. 

Feet. 

Sec 

-ft. 

Feet. 

Sec.-ft.   \ 

Feet. 

Sec.-ft. 

0.55 

4 

0.90 

24    , 

1.30 

61 

1.70 

125 

.60 

6 

1.00 

32    1 

1.40 

74      y 

1.80 

150 

.70 

11 

1.10 

40 

1.50 

89    ' 

2.30 

300 

1          .80 

1 

17 

1.20 

50    ,, 

1.60 

106 

NoTK.  -The  aI>ovo  table  in  base<l  on  5  discharge  measurements  made  during  1906  and  is  well  defined. 
Monthly  discharge  of  Mora  River  at  La  Cueva,  N.  Me.t. ,  for  1906. 


April  13-30. 

May 

June 


July.....;. 

.\ugiist 

Septemlier. 
Octol>er. . . 
Novemlior. 
Deceml>er. 


The  period , 


Month. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-faet. 

1.50 

40  1 

93.4 

3,330 

150  , 

89  1 

117 

7.190 

150  1 

4, 

71.6 

4,260 

125 

6 

65,4 

4.020 

68  1 

4 

30.2 

1,860 

74  i 

6 

22.2 

1..320 

.50  , 

17 

.34.5 

2,120 

45 

17 

28.4 

1,690 

300  i 

11 

39.4 

2,42a 

28,200 


Note.    Values  are  rated  an  follows:  April  to  July,  excellent;  August  to  December,  good. 
Discharge  jneasurements  of  Mora  canal  at  La  Cueva,  N.  Mex.,  in  1906. 


Date. 


April  27 

May  2.') 

S«^pteml)er2<i. 


llydrographer. 


J.  M.  Giles 

E.  Palt<»r8c>n . . 
Wm.  A.  Lamb. 


\.v{/i4^h  I  Area  of       Gage     !      Dis- 
vvidin.i  aeption    I  height.  I  charge*. 


Feet. 
8.5 
8 
6.5 


5^.  //. 
9,2 
9,2 
6.4 


Feet.     I  Sec.-ft. 


1.20 

1.15 

.93 


14 
14 
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Daily  yagr  height,  in  fret,  of  Mora  canal  at  Jai  ('una.  A'.  Mex.,for  VMHl. 


Day 


1 

•» 

,3 

4 

O.  -  • 

li 

(  .__--.. 

H 

9 ■ 

10 

11 

12 

13 

1.1 

14 

15 

'       1.1 

1.2 

I«) 

1' --. 

IS 

1.2 

,    '■' 

20 

21 

Z^ 

24 

■ 

25 

2»*» 

27 : 

2H 

85 

1.05 

1.0 

:» 

1.3 

1 

Apr.       May. 


1.2 

1.1 

1.1 

1.15 

1.2 

.95 
1.2 
1.3 
1.15 
1.2 

1.2 
1.3 
1.3 
1.1 
1.15 

1.1 
1.2 
1.1 
1.3 
1.4 

1.3 
1.2 
1.0 
1.3 
1.2 

1.2 

1.35 

1.05 

1.1 

1.4 

1.4 


June.      .hily. 


1.4 
1.3 

1.1 
1.2 
1.2 

1.35 

1.3 

1.2 

1.3 

1.25 

1.2 

1.35 

1.25 

1.2 

1.35 

1.2 
1.4 
1.2 
1.2 
1.2 

1.25 

1.3 

1.3 

1.3 

1.3 


1.0 
1.0 
1. 1 
1.25 
1.25 

1.2 
1.05 


.85 


1.0 


Aug.       St'pt.       Oct. 


0.  75 

1.2 
.95 
.95 

1.1 

1.0 
1.1 
1.15 
1.1 
.9 

.8 

.8 

.75 

.7 

.65 

1.0 
1.0 


0 
2 

2 


1.2 
1.0 

.8 
.8 


7 
2 
2 


1.2 


8 
8 


1 


.0 
.9 


Nov 


Dec. 


1.2      . 

, 

1.05    ! 1 

1.1 

0.2 
.4 

1 

.7 

1 

A\ 

.  .V. 

1.2 

1 

.  7 

.5 

.8 
.9 
.9.5 

1       .    . 

.6 

1 

.4 

1 

.2 

1.0 
.9 

.fi 

.8 

.8 

.4 

.6 

1.0 

1.0 

1.1 

1.2      . 

• 

1.1      

l.l      

1.15 

1.05    . 
.95    . 
.85    . 
.9 

I.O 

.  <i 

.9 

.8 

.9 

1.0 

.9    ,. 

1.0 

.7 

.8 

.95    . 

.9 

.8 

.4      

Note.— Water  was  turned  out  on  the  days  when  the  gage  was  not  read. 

Rating  table /or  Mora  canal  at  La  Cun>a,  A'.  Mex.,/or  19(ff). 


Gage 
hei^t. 

Dis- 
charge. 

Gage 
.heignt. 

Dis- 
'  charge. 

Gage 
heignt. 

Dis- 
charge. 

CJtige 
heignt. 

Dis- 
chargo 

Feet. 

0.20 

.30 

.40 

.50 

Sec.-ft. 

0.4 

1           .6 

1.0 

1.4 

Feet. 

0.60 

.70 

.80 

.90 

Sec.-ft. 

2.0 

1         2.6 

3.5 

4.6 

Feet. 
1.00 
1.10 
1.20 
l..'«) 

1   Sec.-ft. 
6.4    ' 
9.8 
15 

1        21 

Feet. 
1.40 

Sec.-ft 
Tt 



' 

•    

_.   ^ 

Note.— The  above  table  is  basp<l  on  3  di.soharg»>  measurements  madn  during  1906  and  \9.  not  well 
d<»fiiie<l. 

Monthly  discharge  of  Mora  canal  at  La  Cucra,  X.  Me.r.,fnr  lUitfi. 


Discharge  in  «'cond-feet. 

Month.  i  , 

'  Maximum.    Minimum.  Mean.    > 

April  (9  days) 21      i             4. 0  11.0 

May 2;                    5. 5  ;  15. 5  . 

June 27                      4.6  |  18.2 

July  (14  davs) 18      i              2. 6  8. 0  I 

August. . . .' 15      '               2.  3  7.  6  ' 

September  (28  days) 16                     .4  5. 5  i 

October  (12  days^ 15      i                  4  4.2 

Do«*mber  (9  days) «  4  j              2. 0  4. 5 

The  period 

Note.— Values  are  rated  as  approximate. 


Total  in 
acri'-fwt. 


207 
953 
1.080 
222 
467 
305 
100 
80 


X  420 
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fiURFACE    WATER   SUPPLY,   1906. 


SAPELLO    KIVEK    AT    IX)S    ALAMOS,    X.    MEX. 

This  station  was  established  August  22,  1903,  for  the  purpose  of 
determining  the  amount  of  water  available  for  diversion  into  the  San 
Guijuela  reservoir  for  the  Las  Vegas  project.  It  is  located  at  a  ford 
crossing  Sapello  River  at  a  point  about  one-fourth  mile  due  north 
from  Los  Alamos,  X.  Mex.,  which  is  about  13  miles  north  of  Las 
Vegas.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  173,  page  63,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  vuajiUTevients  of  Sapello  River  at  Los  Alamos,  N.  Mex.,  iji  1U06. 


Dalo. 

Hydrographer. 

^•"'*''-    ^lion' 

Gafe 
1  height. 

Dis-                    1 
chargi*.                  1 

1 

1    Feel. 

Sq.ft. 

Feei 

}, 

Src.-ft.                  1 

March  15 

J.  M.  Giles... 

1 

12 

9 

0.83 

17 

April  l(i 

April  17 

E.  Patterson. 
do 

1 

32 
54 

28 
32 

1.35 
1          1.40 

(jO 

(iO 

April  27 

J.M.  Giles... 

1 

54 

33 

1. 

40 

71 

May  25 

July  19 

K.  Patterson. 
J.M.  Giles... 

28 
27 

22 
16 

• 

60 
40 

41 

21 

July  20 

' do. 

28  < 

19 

55 

:» 

August  ](i 

do. 

20 

8 

05 

5 

Sopteml)or25... 

Wm.  A. 

Lamb 

i 

•8 

2.4 

' —     , 

20 

2.1 

Daily  ga 

ge  fwight,  infect,  of  Sapello  Riv 

er  at  Los  Alamos, 

-V.  yfex.,for 

1906. 

Day. 

1  Jan-  , 

Feb. 

Mar. 

Apr. 

May. 

June. 

1  July. 

1 

;  Aug. 

.  Sept. 

Oct, 

1 

N 

ov. 

Dec. 

1        

0.50 
.60 

0.90 
.90 

0.70  : 
.70 

1.15 
1.15 

1.35 
1.40 

0.55 
1.15 

"  o.'io' 

0.25 
.25 

-0.10 
-    .10 

-0.15 
-  .15 

0.28 

1     .:n2 

0.  .'«2 

•> 

.92 

3 

.(i5 
.70 

.80 
.80 

»  .70 
.70 

1.20 
1.15 

1.50 
1.-15 

.90 

.85 

.15 
.10 

.25 
.30 

+  .40 
.40 

-  .12 

-  .08 

1 

.32 
28 

1.00 

4 

3.70 

5 

.85 
.95 

.80 
.80 

.70 
.70  ' 

1.15 
1.15 

1.55 
1.40 

.75 

.15 
.25 

.30 
.30 

.25 
.20 

-  .05 

-  .10 

22 
20 

2.65 

0 

2.  no 

1 

1.15 
1.35 
1.  35 

.80 
.80 
.80 

.70 
.70 
.70 

2.05 
1.20 
1.15 

1.55 
1.40 
1.40 

.60 
.«>5 
.55 

.15 
.45 
.30 

.30 
.20 
.20 

.08 

-  .08. 

-  .08 

-  .12 

-  .12 
+  .20 

28 
*28 
20 

2.35 

H. 

1  45 

9 

1.05 

10 

1.  :i5 

.  .80 

.70  , 

1.15 

1.80 

.55 

.15 

.15 

.10 

.12 

22 

Sh 

11 

1.40 

.80 

.70' 

1.15 

1.  tMJ 

.55 

.10 

.10 

-  .10 

.22 

'>9 

l.CO 

12 

'     1..55 

.80 

.70 

1.15 

1..''5 

.55 

.10 

.10 

-  .10 

,20 

20 

.>5 

13 

1.  45 

.80 

.70 

1.15 

1.15 

1.05 

1.00 

.00 

-  .10 

.20 

22 

.."^^ 

14 

1.  35 

.80 

.80 

1.15 

1.05 

.90 

.50 

.00 

-  .20 

.18 

18 

.<2 

15 

1.00 

.80 

.80 

1.15 

.95 

.40 

.^0 

-  .10 

-  .18 

.25 

20 

.lU 

16 

1.00 

.85 

.80 

1.25 

.SO 

.35 

.70 

-  .10 

-  .20 

.25 

22 

.  "2 

17 

1.15 

.80 

.80 

1.35 

.80 

.25 

.40 

-    .10 

-   .18 

.15 

o«i 

.«  .*> 

18 

1.15  1 

.80 

.80 

1.30 

.90 

.15 

.  30 

+  .10 

--   .18 

.20 

25 

.12 

19 

.95 

.80 

.80 

1.50 

.85 

.10 

.<0 

-  .05 

.•22 

.20 

'20 

.  'O 

20 

.95 

.80 

.80 

1.35 

1.05 

.10 

.45 

-  .10 

-    .20 

.18 

20 

.32 

21 

.95  1 

.80 

.80 

1.30 

..85 

0 

..30 

-  .10 

-  .20 

.10 

20 

-S5 

22 

.90 

.80 

.80 

1.35 

.75 

0 

.30 

-  .18 

-   .12 

.10 

20 

-♦52 

23 

.90 

.80 

.80 

1.35 

.70 

-  .10 

.30 

.28 

-  .15 

.15 

20 

.  -^S 

24 

.90 

.80 

.80 

1.30 

.75 

-   .10 

.25 

.15 

-  .20 

.12 

20 

..V) 

25 

.90 

.80 

.80 

1.30 

.65 

-   .10 

-   .10 

.10 

-  .20 

.20 

20 

-30 

2i) 

.95 

.80 

.90 

1.35 

.60 

-  .10 

.25 

.00 

+  .15 

.18 

*22 

-  4it 

27 

.90 

.80 

.90 

l.;i5 

.»50 

-   .10 

.20 

-  .08 

.75 

.18 

2l> 

.  50 

28 

.90 

.80 

1.10 

1.40 

.55 

-  .10 

.20 

-  .10 

.35 

.20 

20 

-  4S 

29 

.90    . 

1.15 

1.  35 

.45 

-   .10 

1.10 

-  .08 

.20 

.25 

20  , 

.  4S 

30 

.(«    . 

1.15 

1.35 

.55 

-   .10 

.45 

-  .10 

.02 

.25 

20' 

-,•50 

31 

.90  '. 

1 

1.15 



.«, 

..30 

-  .10 

.25 

— 
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UTE   CREEK    NEAR    LOGAN,    N.    MEX. 

Tliis  station  was  established  August  12,  1904,  and  was  discon- 
tinued June  30,  1906.  It  was  located  about  7  iniles  northwest  of 
Logan,  N.  Mex.,  and  about  4  miles  above  the  mouth  of  Ute  Creek, 
near  the  old  Martinez  house.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  173,  page  64, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

DUchargf  nieasurenienU  of  Vie  Creek  nexir  Logan j  X.  Mex.,  in  1906. 


Dat(>. 


Hydrographer. 


Width. 


Area  of 
soctlon. 


Gagp 
holght. 


DiN- 
chargo. 


March  12. 
April  13. 


J.  M.  GU«s... 
E.  Patterson, 


Feet.    '    Sq.ft. 
1  0.2 

1.2  .OH 


Ffet.        Sec. 'ft. 
0.  75  0. 1 

.71  .02 


Daily  gage  height,  in  feet,  of  Vte  Creek  near  Ijogan,  N.  Me.r..Jor  1906. 


Day. 


Jan.    Feb.    Mar.    Apr.    May.  June. 


Dav 


Jan.    Feb.    Mar.    Apr.    May.  June. 


1 

•> 

0.9 

.9 

-9 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2  1 

0.9 
.9 

.9  ' 

.9 

.9 

.9 

.9 

.9 

.9 

.9 
1.1 
I.l 
1.0 
1.0  ! 

.9 

0.8 

.5 
.5 
.5 
.  .'> 
.  5 
.  5 
.5 

.  r> 
.  it 

.5 
.  5 
.5 
.5 

0.4 
.4 
.4 
.4 

.8 
.8 
.8 
.8 
.8 
.8 
.{\ 
.♦) 
-ft 
.6 
.6 
•6! 

0.8 

.ft 

.6 

.6 

.6 

.0 

..G 

.ft 

.0 

.0 

1.1 

1.1 

1.0 

.9 

.9 

0.8 

.6 

4.4 

2.1 

1.9 

1.0 

1.0 

.9 

.8 
.8 
.8 
.8 
.8 
.7 
.  7 
.6 

17 

18 

19 

20 

21 

22 : 

23 

24 

25 

*2(» 

27 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

0.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 



1 

1 

0.5 
.5 
.») 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 
.4 

0.0 

.6  1 
1.4 
1.2 
1.2 
1.2 
1.0 
1.0 

.8 

.8 

.8 

.8  1 

.8 

.8 

J 

4 
1 

08 

.6 

.« 

.6 

.« 
1. 45 
2.1 
1.9 
1.0 

.9 

.9 

.9 

.9 

.8 

.8     . 

0.6 
.6 

3      

.6 

4 

iS      

.  0 

♦> 

1 

.6 
.6 

« 

9 

10 

U 

.ft 
.(i 
.ti 
.6 

12 

13 

14   

28 

29 

30 

.6 
.6 
.6 

15 

31 

Ifi 

Note.  -Owing  to  the  fragmentary  discharge  data,  daily  discharges  have  not  been  computed, 
creek  was  probably  dry  on  days  when  the  gage  height  was  less  than  0.6  foot. 


The 


NORTH    FORK   OF   CANADIAN    RIVER    NEAR    WOODWARD,  OKLA. 

This  station  was  established  September  13,  1903,  and  was  discon- 
tinued June  30,  1906.  It  was  located  7  miles  east  of  Woodward,  at 
the  railroad  bridge.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Wat^r-Supply  Paper  No.  173,  page  67,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

Di^fharge  measurements  of  North  Fork  of  ( 'anatlian  River  near  ]yoodward,  Qkla.,  in  1906. 


Date. 


Hydrographer. 


February  16 K.  Patterson. 

March  13 do 

March  26 J.M.Giles... 

Aprils do 

April  26 K.Patterson, 

May  30 J.M.Giles... 

June  24 do 


Width. 


Fret. 

71 

IM  I 
1.V2 
141 
112 

72 

62  : 


Area  of 
section. 


»S'v.  ft. 
«) 
44 

l.'vS 
KM 
102 
111 
81 


Gage 
height. 


Dis- 
charge. 


Fed. 
2.  m 
2.  :>() 
2.  7.') 
2.  .S.-) 
2.  G.') 
2.  (i.'> 
2.  ."iO 


Sec- ft. 


104 

210 
INl 
147 

ir>o 
108 
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SUKFACK    WATER    SUPPLY,   1906. 


Daily  tjaifc  height,  in  fat,  of  North  Fork  of  Canadian  River  near  Woodward,  Okla.,  Jor 

1906. 


Day 

Jan. 

Feb." 

Mar. 

Apr. 

May. 

June, 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

J  urn*. 

1 

2 

2. 6 

2.7 

2  7 

2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.6 
2.5 
2.4 
2.5 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 

2.7 
2.6 
2.6 
2.6 
2.6 
2.7 
2.6 
2.8 
2.8 
2.8 
2.8 
2.6 
2.5 
2.6 
2.8 
•2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 

2.8 
2.9 
2.8 
2.8 
2.8 
2.  7 
'1 6 
2.6 
2.6 
2.5 
2.6 
2.5 
2.5 
2.4 
2.5 
2.5 

2.6 
2.7 
2.9 
2.9 
2.8 
2.8 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.7 
2.7 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

..  2.8 
..   2.7 
..   2.7 
..   2.7 
..'  2.6 
..   2.6 
..   2.6 
..   2.6 
..   2.7 
..   2,7 
..  2.7 
. .   2. 6 
. .   2. 6 
..   2.7 
.-   2.7 

2.9 
2.9 
3.0 
3.0 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 

2.9 
•2.9 
2.9 
3.1 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
2.9 
3.0 
2.9 

2.6 
2.7 
2.7 
2.8 
2.8 
2.8 
2.7 
2.7 
2.8 
2.7 
2.6 
2.5 
2.5 
3.0 

2.5 
3.3 
3.3 
3.1 
3.0 
2.8 
2.9 
2.9 
2.9 
3.0 
2.9 
2.8 
2.7 
2.7 
2.6 

2.ti 
2.7 

4 

5 

2.7 

2. 7 

2.5 
2..=> 

6 

7 

8 

9 

2. 8 

2. 7 

2. 7 

2. 7 

2..-> 
2.5 
2.5 
2.6 

10 

11 

12 

13 

14 

15 

Iti 

2. 5 

2. 5 

2. 6 

2.8, 

2. 8 

2. 8 

2. 8 

3.2 
3.2 
2.7 
2.7 
2.6 

Daily  discharge,  in  second-feet,  of  North  Fork  of  Canadian  Kii^er  near  Woodward,  Okla., 

for  1906. 


Day. 
1 

Jan. 

87 
115 
115 
115 
115 
120 
115 
115 
115  ' 

62 

62 

87 

120  , 
120 
120 
120 

Fob. 

100 
100 
100 
100 
100 
130 
100 
74 
52 
74 
130 
100 
100 
100 
100 
100 

Mar. 

116 

88 

88 

88 

82 

108 

82 

140 

140 

140 

128 

73 

53 

73 

128 

154 

1 

Apr. 

195 
195 
195 
180 
180 
180 
162 
162 
128 
128 
138 
138 
138 
107 
107 
114 

May. 

205 
246 
205 
205 
205 
166 
132 
132 
134 
104 
104 
104 
104 
78 
104 
104 

June. 

138 

174  1 

256 

255 

213 

213 

138 

138 

138 

138 

138 

140 

140 

108 

175 

175 

Day. 
17 

;  18 

19 

20 

21 

•22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Jan. 

.  120 
.  120 
.  120 
.   120 

92 
.   92 

92 
.,  92 
.  120 
.1  120 
..  120 
.   92 

92 
.  120 
.   120 

Feb. 

209 
209 
250 
«  240 
196 
16P 
160 
160 
160 
148 
148 
116 

Mar. 

192  , 

192  1 

222 

314 

1S2 

208  1 

206 

208 

230 

230  1 

230 

322 

254 

300 

254 

Apr. 

114 
145 
145 
192 
192 
192 
154 
164 
203 
164 
130 
100 
100 
290 

May. 

106 
450 
450 
350 
300 
210 
253 
253 
253 
302 
255 
213 
174 
174 
138 

June. 
140 

2 

175 

3 

140 

4 

106 

5 

108 

6 

108 

7 

108 

8 

108 

9...^ 

10 

140 
400 

11 

400 

12 

175 

13 

175 

14 

140 

15 

16 

Note.— Those  discharges  were  obtaLnod  by  the  indirect  method  for  shifting  channels. 
Monthly  discharge  of  North  Fork  of  Canadian  River  near  Woodward,  Okla.,  for  1906. 


•  Discharge  in  second-feet. 


Month. 


Maximum. '  Minimum. 


January. 
February 
March... 
April.... 

May 

June 


IX 
250 
322 
290 
450 
400 


The  i)eriod 


62 

52 

53 

100 

78 
108 


Mean. 


106 
133 
169 
158 
200 
170 


Total  in 
acre-feet. 


6.  f>« 

7,3ao 

10, 401) 

9,40() 

12,30rt 

lO.  100 


5€>,  ax) 


Note.— Values  are  rated  as  fair. 


NORTH    FORK   OF   CANADIAN    RIVER  NEAR  ELRENO,  OKLA. 

This  station  was  established  October  27,  1902,  by  W.  G.  Russell,  at 
the  highway  bridge  2  miles  north  of  Elreno,  Okla.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supplv 
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Paper  No.  173,  page  69,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  nieasuremmts  of  North  Fork  of  CaiuMduin  River  near  EIrrno,  Okla.,  lu  liH)6, 


Date.* 


Ilydrographor. 


JanuAr>'  8 E.  R.  Kerby. 

January  10 do 

January  29 i  J.M.Giles... 

February  6. E.  R.  Kerby. 

March  13 ' do 


March  25 J.  M.  GUe« 

.Vpril9 do 

April  18 do 

April  18 Wm.  A.Lamb. 

April  26 ' do 

May  12 |  J.M.  GUes 

May  19 ' do 

Mav26 Wm.  A.  Lamb. 

May  28 i  J.M.  Giles 

Juiie5 Wm.  A.  Lamb. 


June  13 

JiUv3 

July  13 

July  25 

July  25 

July  25 

August  13 

August  15 

August  27 

S«*ptember  21. , 

October  17 do 

Xovember  7 ' do 

December  24 ... ' do 


J.M.Giles 

Wm.  A.  Lamb. 
....do 


....do 

....do 

....do 

....do 

....do 

J.M.  Giles 

Wm.  A.  Lamb. 


1 

.\n'a  of 

Gage 
height. 

Dis- 

v  lUbn. 

section. 

chargi>. 

Ffft. 

Sq.  ft. 

Feet. 

Sec.'ft. 

90 

107 

2.75 

144 

5.3 

76 

2.50 

122 

89 

97 

2.70 

112 

♦;5 

81 

2.r)5 

109 

80 

99 

2.70 

117 

88 

88 

2.6<i 

103 

105  . 

155 

3.55 

316 

104 

116 

3.15 

213 

104  , 

120 

3.12 

203 

100 

III 

3.02 

180 

94 

103 

2.85 

142 

95 

99 

2.75 

132 

104 

155 

3.40 

24l> 

103 

136 

3.14 

211 

95 

117 

2.90 

150 

95 

84 

2.70 

110 

96 

99 

2.89 

147 

ia5 

299 

4.85 

62() 

111 

376 

5.52 

854 

112 

511 

6.85 

1,620 

117 

639 

8.08 

2,280 

114 

522 

6.98 

1,310 

110 

35;j 

5.59 

820 

103 

154 

3.50 

289 

109 

349 

5.40 

790 

104 

175 

.  ;J.50 

28:3 

104 

181 

3.65 

309 

106 

227 

4.26 

470 

DaUy  gage  height,  in  feet,  of  North  Fork  of  Canadian  River  near  Elreno,  Okla.,for  limn. 


Day. 


Jan. 


1 2.6 

2 2.7 

3 2.7 

4 2.7 

5 2.7 

6 2.6 

7 2.7 

8 2.5 

9 2.5 

10 2.5 

11 2.5 

12 ,  2.8 

1.3 2.7 

14 '  2.7 

15 2.7 

Ifi 2.9 

17 3.0 

18 3.0 

19 3.0 

20 3.0 

I 

21 •  2.9 

22 '  2.9 

23 •-  2.8 

24 2.8 

2.5 2. 7 

3ri -....'  2.7 

27 2.7 

2S •    2.7 

29... 2.7 

.10 2.7 

31 2.7 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.8 

2.7 

3.4 

2.9 

ao 

a  6 

5.6 

a  6 

a9 

as 

5.4 

2.8 

2.6 

3.4 

ao 

ao 

ao 

5.6 

a  5 

as 

a  7 

5.8 

2.8 

2.6 

3.5 

a4 

2.9 

2.9 

5.4 

a  4 

a  6 

a  6 

6.8 

2.8 

2.6 

3.7 

a  6 

2.9 

2.8 

5.2 

a  4 

3.6 

a  6 

6.7 

2.8 

2.6 

41 

a  8 

2.9 

2.7 

49 

a  3 

a  5 

a6 

6.3 

2.7 

2.4 

4.0 

a8 

2.9 

2.9 

4  8 

a  2 

a  4 

a  6 

5.8 

2.6 

2.4 

3.9 

a5 

ao 

2.9 

46 

a  3 

a4 

a  6 

5.6 

2.6 

2.3 

3.8 

a  2 

a  3 

ao 

6.0 

a  6 

a  3 

a  5 

5.3 

2.8 

2.4 

3.6 

ao 

ao 

a  4 

5.4 

as 

a  3 

a  5 

5.0 

2.8 

2.5 

3.6 

ao 

ao 

ai 

5.4 

a  9 

a  3 

3.5 

4.9 

2.7 

2.5 

3.6 

2.8 

2.8 

ao 

5.3 

4  0 

a2 

as 

48 

2.6 

2.6 

3.5 

2.8 

2.8 

7.5 

8.7 

4  0 

a^ 

as- 

4  8 

2.6 

2.6 

3.4 

2.8 

2.8 

48 

5.6 

40 

ao 

as 

4  7 

2.6 

2.7 

3.4 

2.8 

2.8 

7.1 

5.1 

4  5 

a  3 

as 

46 

2.7 

2.7 

3.3 

2.9 

2.7 

6.1 

49 

4  8 

a  4 

as 

4  5 

2.7 

2.7 

3.3 

2.8 

2.7 

5.6 

4  7 

4  3 

a  5 

as 

4  6 

2.7 

2.5 

3.4 

2.8 

2.8 

5.6 

4  3 

a  5 

a  7 

as 

4  6 

3.0 

2.5 

ai 

2.7 

2.7 

5.1 

a  9 

a  6 

a  7 

as 

4  4 

2.9 

2.6 

ao 

2.7 

.      2.6 

4  8 

42 

a  5 

a  7 

a  4 

4  4 

3.1 

2.6 

ao 

2.7 

2.6 

4  6 

a  9 

as 

as 

a  4 

4  3 

2.9 

2.6 

ao 

2.7 

2.6 

4  3 

a  7 

a  5 

as 

a  4 

4  3 

2.8 

2.5 

ao 

42 

2.6 

43 

a  5 

6.0 

a  9 

a  4 

4  3 

2.9 

2.5 

2.9 

4  2 

2.6 

4  5 

a  5 

5.4 

4  0 

a  4 

1      4  3 

2.7 

2.5 

2.9 

4  2 

2.5 

5.2 

3.  5 

5. 2 

■  4  3 

a  4 

'      4  3 

2.6 

2.8 

1 

ao 

41 

2.5 

4  6 

3. :, 

5.0 

4  5 

a  4 

4  2 

2.6 

3.0 

ao 

3. 6 

2.5 

41 

as 

4  9 

4  7 

as 

4  2 

2.7 

1    ai 

ao 

a  4 

2.5 

5.8 

3.  5 

4(i 

4  5 

4S 

4  2 

2.8 

3.1 

2.9 

ai 

,     ao 

6. 0 

3.6 

4  2 

4  4 

5.  () 

■  4  2 

3.1 

2.9 

ai 

'     a  5 

5.9 

3.  (i 

1       4  0 

4  4 

5. 6 

4  2 

a2 

2.9 

3.1 

as 

5.9 

3. 6 

3. 9 

4  3 

5.0 

4  2 

3.2 

ao 

5.8 

a  6 

4  0 

• 

4  2 
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Ratiny  table  for  North  Fork  of  Canadian  River  near  Elreno,  ()kla.,for  VM)6. 


Gage 
height. 

Dis- 

Gage 

Dia- 

Gafe 
height. 

Feet.    « 

Dis- 

Gage 
height. 

Feet. 

Dis- 

charge. 
1   Sec.-ft.   , 

height. 

charge. 

Sec.-ft. 

charge. 

charge. 

Feet. 

Feet. 

Sec.-ft. 

5*4 

Sec.-ft. 

2.30 

1           63    ' 

3.50 

'280 

4.70 

5.90 

990 

2.40 

76 

3.60 

'          302 

4.80 

<)02 

6.00 

l,(XS9 

2.50 

90    , 

3.70 

325 

4.90 

631 

6.20 

1,115 

2.60 

ia5   1 

3.80 

348 

5.00 

660 

6.40 

1,205 

2.70 

121 

3.90 

371 

5.10 

690 

6.60 

1,300 

2.80 

138    1 

4.00 

,          395 

5. -20 

725 

6.80 

!      1,400 

2.90 

156 

4.10 

419 

5.30 

760 

7.00 

1      1,510 

3.00 

175 

4.20 

1          444 

5.40 

795 

7.20 

1,630 

3.10 

195 

4.30 

469 

5.50 

830 

7.40 

1,750 

3.20 

215 

4.40 

494 

5.60 

870 

3.30 

236    , 

4.50 

520 

5.70 

910 

<        3.40 

258 

4.60 

1          547 

5.80 

950 

I 

Note.    The  abovu  table  is  based  on  28  discharge  measurements  made  during  1906  and  is  well  defined 


Monthly  discliarye  of  North  Fork  of  Canadian  River  near  Elreno,  Okla.,for  J 906. 


January.. 
February . 

March 

April 


May 

June 

July 

August 

Soptemlier. 
Octolx'r. . . 
NovemlxT. 
Decem]x»r. . 


Month. 


Discharge  in  aecond-feet 


Maximum. '  Minimum. 


I 


The  year. 


175, 
195  ' 
215  , 
419  ' 
444  I 
348 
1,810 
2,530 
1.030  , 
574  I 
870 
1,400  , 

2.530 


105  ' 
63  I 

156  : 

121  I 
90 

121 

280 

215 

175 

258 

444 

63 


eet. 

Total  in 
acro-feet. 

Mean. 

128 

7.870 

131 

7,280 

119 

7.320 

243 

14,500 

'225 

13,800 

149 

8,870 

603 

37,100 

o(W 

36.800 

420 

25.0U0 

341 

21. OH) 

340 

30,200 

642 

39,500 

328 


239.000 


Note.    Values  are  rated  aa  good. 

MISCELLANEOUS    MEASUREMENTS    IN   CANADIAN   RIVER   DRAINAGE 

BASIN. 

Mi^cdlancoiis  ituasurements  mmle  in  Canadian  River  drainage  basin  by  J.  M.  GiUs  in 

1906. 


DaUv 


StiVHm. 


Locality 


Area  of         Dis- 
section. I  charge. 


January  31 
June  22 


Canadian  River 

Dvop  Fork  of  (^auadian  Kiver. 


Bridgi'port,  Okla. 
Midlothian,  Okla. 


Sq.ft. 
120 


Sec.-ft. 
150 
7.4 


SURFACK    WATER    SUPPLY,   19(X>.  49 

RED  RIVER  DRAINAGE  BASIN. 

DESCRIPTION    OF    BASIX. 

The  headwaters  of  Red  River  inchule  several  forks,  all  of  which 
have  their  sources  in  northern  Texas.  Red  River  takes  a  <?eneral 
easterly  direction  along  the  northern  l^oundaiy  of  Texas,  and  then 
turns  toward  the  southeast  and  flows  through  a  low,  swampy  region 
in  luouisiana  into  the  Mississippi  not  far  from  the  southern  houndarj' 
of  the  State  of  Mississippi. 

North  Fork  and  Salt  Fork  rise  in  the  Panhandle  of  Texas  and  flow 
in  a  general  southeasterly  course  across  the  southwest  corner  of  Okla- 
homa, uniting  with  Prairie  Dog  Fork  a  short  distance  above  Vernon, 
Tex.  Elm  Fork,  rising  in  the  same  locality,  joins  North  Fork  50  or 
75  miles  above  its  mouth.  The  flow  is  verj'  uncertain,  most  of  the 
run-off  being  flood  water  af t«r  heavj'  rains.  The  flow  ceases  entirely 
in  the  late  summer  and  fall  in  ordinary'  dr\'  years.  The  drainage  area 
consists  of  dry,  semiarid  plains  varied  by  sandhills  in  some  portions. 
The  underlying  rocks  are  sandstone,  limestone,  and  g\'psum  in  the 
upper  portion  and  granite  where  the  streams  pass  through  the  Wichita 
Mountains. 

Washita  River  rises  in  northern  Texas,  crosses  southern  Oklahoma, 
and  flows  into  Red  River,  in  the  southern  part  of  Indian  Territory, 
about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Re<l  River  has  its  headwaters  in  Hunt  and  Fannin 
counties,  Tex.,  flow^s  eastward,  forming  the  boundarj^  between  Delta, 
Red  River,  and  Bowie  counties  on  the  north,  and  Hopkins,  Franklin, 
Titus,  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  al)out  7  miles  north  of  the  Ix)uisiana  boundarv  line. 
The  flow  of  this  river  is  verj'  unreliable,  changing  with  the  rainfall. 
If  the  summer  is  at  all  dry  it  ceases  altogether,  but  enough  water 
always  remains  standing  in  pools  to  water  stock.  During  or  immedi- 
ately after  protracted  or  unusually  heav^'  rains  the  river  becomes  very 
wide  and  deep,  floods  its  bottoms,  and  often  occasions  considerable 
loss  of  stock  and  damage  to  planters  and  the  railroads. 

Big  Cypress  Creek  has  its  headwaters  in  Franklin  and  Titus  coun- 
ties, Tex.,  flows  in  a  general  easterly  direction,  and  empties  into  Red 
River.  The  flow  of  the  river  is  unreliable,  varying  with  the  rainfall. 
In  the  summer  it  ceases  and  the  river  becomes  dry  except  where  the 
water  stands  in  holes.  After  long  or  heavy  rains  the  stream  is  liable 
to  overflow  its  banks. 

3690— IHR  209—07 i 
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RED   RIVER    AT    ARTHI^R   CITY,  TEX. 

This  station  was  established  January  1,  1905.  The  United  States 
Weather  Bureau  had  maintained  a  gaging  station  at  this  point  since 
1891.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  173,  page  72. 

Discharge  vieasaremenis  of  Red  River  at  Arthur  City,  Tex.,  in  1905-6. 


Date. 


Hydrographer. 


1905. 

March  17 H.  H.  Fox 

March  18 ' do 


Width. 


Feet. 
290 
506 


Area  of 
section. 


8q.  ft. 
2,000 
3,830 


Gage     I      Dis- 
height.  !  charge. 


1906. 

May6 H.  II.  Fox... 

Mayfi ' do 

May? do 

Mays do 

May  9 do 

May  10 do 

May  11 do 

May  12 do 

May  14 do 

June  21 1  T.U.Taylor. 

June  22 .' do 


I 


Feet. 
7.6 
11.0 


20.0 

19.0 

18.1 

17.0 

15.9 

14. 

13 

11. 

9. 

9 

9. 


2l 


Sec.-ft. 
4,200 
13,100 


40.800 

37,000 

32.000 

31.000 

22,300 

17.500 

15.000 

9,000 

7.040 

7.0011 

6,000 


Daily  gage  height,  in  feet,  of  Red  River  at  Arthur  City,  Tex.,  for  1906. 


- 

"" — 

__    - 

"~ 

"~ 

Day 

1 
Jan.   : 

1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

• 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.5  1 

8.2 

7.6 

7.8 

11.5 

7.1 

7.5 

14.6 

8.8 

10.0 

&0 

6.7 

2 

8.2 

8.1 

7.2 

7.8 

15.5 

9.95 

9.8 

12.4 

8.6 

9.6 

&0 

6.7 

3 

9.0 

8.1 

7.2 

7.8 

25.0 

10.1 

9.7 

11,5 

9.5 

9.4 

7.8 

6.6 

4 

9.4  1 

&6 

11.3 

7.8 

26.0 

11.15 

9.5 

11.0 

9.4 

9.0 

7.7 

ao 

5 

'      9.2 

6.3 

10.9 

7.2 

23.0 

14.05 

9.0 

10.5 

14.5 

8.7 

7.5 

11.3 

6 

9.2 

8.4 

9.8 

8.0 

18.2 

18.4 

8.6 

10.0 

13.5 

a4 

7.4 

las 

7 

11.0 

R.4 

9.2 

8.0 

18.2 

18.95 

8.0 

lao 

ia2 

ao 

7.2 

11.4 

8 

11.5 

8.0 

8.7 

18.0 

17.8 

18.8 

7.7 

11.2 

ia2 

8.0 

7.2 

10  6 

9 

11.5 

7.6 

0.0 

16.5 

15.8 

16.4 

7.3 

14  0 

13.5 

8.0 

7.2 

10.0 

10 

11.2 

7.6 

8.7 

14.0 

14.2 

14.4 

7.7 

17.5 

14.2 

7.8 

7.1 

9.7 

11 

10.0  ' 

7.3 

8.5 

12.8 

13.2 

13.5 

7.4 

17  2 

13.0 

7.6 

7.1 

a»i 

12 

9.8 

7.0 

8.3 

11.5 

11.2 

13.05 

9.3 

22.0 

11.6 

7.4 

7.0 

9  - 

13 

7.8 

7.0 

^      7.1 

9.2 

9.5 

11  7 

12.0 

23.0 

12.5 

7.4 

7.0 

9-0 

14 

7.5  j 

15.0 

&8 

11.8 

9.0 

10.9 

11.2 

22.5 

ia3 

7.3 

7.0 

S-9 

15 

7.0 

13.2 

6.8 

12.0 

8.8 

10.35 

10.3 

22.0 

16.5 

7.9 

6.9 

^s 

16 

6.9, 

12.4 

6.8 

12.0 

8.5 

9.95 

9.5 

22.5 

1&5 

8.3 

6.9 

0.0 

17 

6.7  1 

12.0 

6.5 

11.8 

17.7 

9.55 

9.3 

20.3 

Ui.6 

8.4 

6.9 

y -^ 

18 

6.7  . 

11.4 

6.5 

11.8 

19.0 

9.9 

9.0 

19.5 

16.8 

9.0 

&9 

9.S 

19 

6.7 

11.0 

6.5 

9.0 

17.0 

9.0 

9.7 

15.7 

16.4 

13.8 

6.8 

9.7 

20 

6.7  1 

10.7 

8.9 

9.0 

15.0 

8.65 

8.5 

14.0 

15.6 

13.2 

i   '•' 

9.  4 

21 

(i.  3  1 

10.0 

9.3 

12.0 

14  0 

9.8 

9.2 

12.7 

15.4 

11.8 

7.0 

9-2 

22 

6. 3  , 

9.7 

9.3 

12.0 

14.0 

9.15 

9.0 

11.9 

17.0 

10.7 

6.9 

9-0 

23 

13.  3  1 

9.2 

8.2 

U.S 

11.45 

8.65 

8.8 

10.9 

15.0 

10.1 

7.0 

8.8 

24 

'     13.7 

9.2 

7.8 

10.5 

11.3 

8.3 

12.8 

10.3 

13.6 

9.8 

&8 

8.5 

25 

9.2 

1 

11.5 

8.2 

9.6 

11.1 

8.25 

11.2 

9.8 

11.9 

9.4 

6.8 

8.0 

26 

9.0 

10.0 

12.0 

9.0 

11.05 

9.25 

10.  .' 

9.5 

11.4 

9.4 

1      6.8 

8-0 

27 

H.  S 

10.0 

11.6 

8.0 

10.9 

8.55 

13.0 

9.2 

11.3 

9.6 

6.8 

T-9 

28 

8.  .5 

8.0 

10.8 

8.0 

15.4 

8.0 

12.3 

9.7 

11.5 

9.0 

&8 

7.S 

29 

8.2 

10.1 

9.8 

14.7 

7.85 

12.5 

9.8 

10.7 

8.5 

6.8 

7.  7 

30 

8. 2 

S.2 

9.6 

12.78 

7.4 

14.6 

9.2 

ia4 

8.1 

6.7 

7.6 

31 

8. 2 

7.8 

10.3 

11.7 

9.0 

....... 

8.0 

1 

7. .'» 

RED    RIVEK    DRAINAGE    BASIN. 
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Rating  table  for  Red  River  at  Arthur  City,  Tex.,  for  /.W6'.a 


Gage 
height. 

Dis- 

tJage 

Dis- 

(;age 
height. 

Feet. 

Dis- 

(lage 

Dih- 

charge. 

height. 

charge. 
Sec- ft. 

chargi*. 
Sec. -ft. 

height. 
Feet. 

I'hargc. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

6.30 

2,200 

7.  SO 

3,870 

9.40 

6, 450 

13.00 

14.I.00 

6.40 

2,290 

7.90 

4.010 

9.(i0 

6.810 

14.00 

17,<W')0 

6. 50 

2,:«0 

X.OO 

4,130 

9.80 

7,170 

15.00 

21,0.')0 

6.00 

2,480 

H.  10 

4,;»o 

10.00 

7..'>50 

16.00 

24,800 

6.70 

2,.^80 

H.20 

4,450 

10.20 

,      7,940 

17.00 

28.700 

6.  HO 

2,0W 

8.30 

4.600 

10.40 

8,340 

18.00 

;i2,7.-i0 

6.90 

2,790 

1        H.40 

4, 7(X) 

10.60 

8.7:0 

19.00 

37,000 

7.00 

2,900 

1        S.50 

4,920 

10.80 

9.170 

20.00 

41.4(K) 

7.10 

3,010 

H.fiO 

O.ttH) 

11.00 

'      9,ti00 

21.00 

4.5,900 

7.30 

3.120 

S.70 

5,240 

11.20 

1     10.040 

22.00 

.50.  .500 

7..'» 

3.240 

8.80 

1       5,410 

11.40 

10.490 

23.00 

;V>,200 

7.40 

3.360 

8.90 

5,.'i80 

'       11.60 

10,9.50 

24.00 

CO,  (.XX) 

7.50 

'      3,4M) 

9.00 

.       5.7.V) 

11.80 

11,420 

•2.5.00 

64,  IHX) 

7.60 

3.610 

9.20 

6,0!K) 

12.00 

1     U.tUX) 

2li.0() 

•J9.«.KX) 

7.70 

3.740 

1 

_, 

1 

-_ 

. 

-     ^    -^ 

a  The  Wejither  Bureau  has  kept  a  record  of  gage  heights  at  this  station  sinoe  1K91,  aii<l  the  alH)ve  table 
wotJd  give  the  appn>ximate.  discharge  if  applied  to  them.  The  measun'ments  of  VM)o  do  not  plot  con- 
sistently with  those  of  190i»,  indicating  a  change  of  conditions  from  year  to  year.  The  Weather  Bur»'au 
Ff^iynls  indicate  that  the  river  stage  has  Ixvn  as  low  as  2.1  feet  twi(>e  since  1891. 

Note. — The  a>)ove  table  is  liasea  on  discharge  measurements  made  during  190.5-6  and  is  fairly  defined 
U'tween  gage  heights  8.0  fe<>t  and  20.0  feet.    Below  8.0  feet  it  is  only  approximate. 

Monthly  discharge  of  Red  River  at  Arthur  (Uty,  Tex.,  for  lUOd. 

[Drainage  area,  40,200  scjuan*  miles.] 


Month. 


Discharge  in  .st'cond-fw't. 
Maximum.    Minimum.      Mean. 


Kun-off. 

Total  in 

acn*-ftH«t.   ,  Sir.-ft.  per    Depth  in 
s(i.  mile.        inches. 


Januarj' 

FebruaVv 

Mart-h . .'. 

Apri] 

May 

•luile 

July 

.iugust 

i>epteinN*r 

Octohjer 

Novemljer 

Deoerabt»r 

Tht*  voar. 


Note. — Values  are  raU'id  as  fair. 


16,700 

2.200 

5,970  ' 

.367, 000 

0.149 

0.17 

21,000 

2,200  , 

6,  WO 

.38.5, 000 

.173 

.18 

11,900 

2,:«0 

5.3.50  1 

:^9. 000 

.  133  1 

.15 

32.800 

3, 120  1 

9,4r«  1 

.5<il.0(X) 

.2.^5 

.  26 

60,900 

4,920 

21,000 

1,290,000 

..'.22  ' 

.(iO 

3ti,  800 

3,010  1 

11,400 

()78. 000 

.284 

.  32 

19,600 

3,240 

7,780  1 

478,  (XX) 

.194 

.22 

55,200 

6,750 

20,600 

1,270,000 

.512 

..59 

28,700 

5,080  1 

16, 100 

1*58.  (XX) 

.iOO 

.45 

17,000 

3,240 

6.190 

381,000 

.1.51  1 

.  18 

4,150 

2.580 

3,030  1 

180,000 

.  1)75 

.08 

10.500 

2,480  1 

5,710  ■ 

.351, 0(X) 

.142 

.16 

(io.goo 


2,200 


9,9<K)  I     7,230,000 


.248 


3.  M 


NORTH    FORK   OF    RED    RIVER    NEAR    GRANITE,    OKLA. 

TIlis  station  was  established  June  23,  1903,  by  Fred  Bonstedt. 
It  is  located  at  the  highway  bridge  2  mih^s  east  and  one-half  mile 
north  of  Granite,  Okla.  The  Chicago,  Rock  Island  and  Pacific 
Railway  crosses  the  river  near  this  point.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-vSupply  Paper 
Xo.  173,  page  73,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 
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I>isdianjc  mcasurcnunts  of  North  Fork  of  Red  River  mar  Granite,  Okla.,  in  1900. 


Date. 


Jtinuary  12 

January  25 

January  27 

February  2... 
February  13. . . 
February  23. . . 

March  7 

March  21 

March  22 

April  11 

April  13 

April  24 

Mays 

May  14 

u.ay  lo .a...... 

May  16 

May  16 

May22 

May  23 •. 

May24 

June  2 

June  3 

June  12 

June  14 

Juno  16 

June  16 

Juno  17 

June  18 

June  19 

June  20 

June  25 

June  %\ 

June  27 

June  27 

Julye 

July  11 


Hydrographer. 


July  12 

July  17 

July  19 

July  23 

July  29 

July  29 

August  1 

August  6 

August  6 

August  7 

August  11 

August  16 

August  24 

August  28 

August  29 

Septembers... 
September  19. . 
September  2(). . 
September  27.. 

October  7 

Octolier  15 

Octol)erl6 

October  18 

Octol)er  19 

Octol)er28 

Octo»)er29 

Novembers... 
November  10.. 
Noveml>er  2.».. 
November  2^).. 
DccemlxT  26 . . 


K.R.  Kerby... 

do 

J.M.  Giles 

E.  R.  Kerby. . . 

do 

....do 

....do 

....do 

J.  M.  Giles 

....do 

Wm.  A.  Lamb. 

....do 

....do 

....do 

J.M.Giles 

, do 

do 

Wm.  A.  Lamb. 

do.., 

....do 

....do 

....do 

...-do 

J.M.  Giles 

....do 

....do 

....do 

Wm.  A.  Lamb. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.d'l. 
.do. 
.do. 
.do. 


.do 

.do. 

.do. 

.do 

.do. 

.do. 

.do 

.do, 

.do. 

.do, 


Lamb  and  Hutch  ins. 

G.  H.  Hutchlns 

do 

do 

Wm.  A.  Lamb 

do 

G.  H.  llutehins 

do 

do 

do 

do 

Wm.  .\.  Lamb 

G.  H.  Hutchins 

do 

Wm.  A.  Lamb 


1«f1 

.\rea  of 

Gage 

1      l>is- 

im. 

section. 

herght. 

1  chargi'. 

iet. 

8q.  ft. 

Feet. 

Sec.-ft. 

.•v» 

50 

6.15 

tA 

37 

35 

5.90 

3S 

42 

38 

5.95 

43 

43 

34 

6.00 

44i 

rO 

45 

6.20 

73 

54 

37 

5.95 

57 

2.J 

14.5 

5.55 

10 

19 

7.9 

5.53 

8 

17 

8.0 

5.55 

8 

91 

79 

6.15 

114 

86 

85 

6.39 

174 

69 

67 

6.40 

96 

74 

45 

6.30 

70 

24 

13 

5.88 

15 

27 

20 

6.05 

26 

108 

97 

6.58 

204 

108 

83 

6.53 

151 

49 

24 

6.11 

27 

94 

48 

^.Vi 

63 

553 

1,530 

8,70 

4,550 

1.50 

85 

6.58 

162 

133 

119 

6.58 

275 

37 

26 

6.10' 

40 

42 

33 

6.a-. 

44 

44 

3.-) 

6.23 

60 

45 

35 

6.20 

.v> 

(i7 

56 

6.40 

97 

58 

55 

6.a5 

87 

48 

41 

6.20 

58 

3S 

34 

6.10 

4I> 

52 

32 

6.14 

47 

190 

168 

6.82 

404 

123 

97 

6.  .50 

211 

124 

71 

6.35 

128 

13 

6 

5.79 

7 

149 

166 

6.90 

362 

133 

135 

6.85 

:i83 

32,=> 

280 

7.28 

732 

203 

130 

6.62 

251 

228 

84 

6.60 

127 

370 

319 

7.55 

1,020 

420 

455 

7.80 

1.530 

142 

73 

6.60 

119 

248 

174 

7.02 

523 

248 

188 

6.95 

44H 

174 

144 

6.75 

332 

242 

216 

7.3.5 

t>23 

91 

66 

6.30 

133 

17 

11 

5.75 

13 

175 

124 

6.75 

2.V2 

164 

112 

6. 62 

1              202 

108 

64 

6.30 

'                 93 

390 

404 

7.  .58 

1.1H.I 

76 

142 

6.  i5 

147 

130 

115 

4i.40 

1-23 

76 

31 

6.28 

2S 

540 

1,350 

9.90 

H.91M) 

421 

752 

8.20 

2.92i» 

144 

3.54 

6.70 

&27 

146 

3^53 

6.55 

730 

179 

267 

6.45 

A\u 

176 

266 

6.30 

41S 

198 

182 

6.48 

'2-^7 

138 

la? 

6.(0 

272 

261 

218 

6.90 

41-2 

262 

533 

7. 5'» 

1.410 

125 

a5 

7.00 

121 

BED   RIVEB    DRAINAGE    BASIN. 
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l>mlt/  tjwjv  Jteujht,  infaL  of  Snrth  Fork  nf  Urtl  Rinr  mar  (iraniU\  ()kla../nr  lUiUi. 


l>ay. 


Jan.      Feb.  I  Mar.      Apr.     Muy. 


I 


8. 
9. 

10. 

11. 
!2. 
13. 
14. 
I.'). 


17. 
18. 

ly. 

iO. 

21. 
"22. 
23! 
24. 
25. 


.11. 


&05 

ao5 

&I5 
6.2 

a4 

6.2 
&1 
6l2 
&1 

ai 

a  15 
a  15 
a  06 
as 
a2 

ai 
ai 
ai 
ai 
ai 

ao5 
ao 

&75 
&75 

5.9 

5l9 

&95 

5.9 

5.9 

5.95 

ao 


ao 
ao 

&95 

&9 

5.8 


&7 
&7 
&4 
5l6 
&55 


a2o 

ao 

ao 

7.0 

7.0 


a  85 

5.6 

7.1 

5.9 

&55 

as 

&8 

5.55 

a85 

5.8 

5.5 

a  7 

&8 

5i55 

a4 

I 


5.9 

6.9 

ao 
a  35 
a5 

a  3 
a  16 
ai 
ao5 
a3 

ai 
ao 

&9 
5l9 

6.9 

5l8 

5l8 
&8 


5i55 

5l0 

5.6 

645 

5l35 

6.46 
66 
6  55 
6.6 
6.4 

6.6 
61  55 
6.65 

5l8 

ao 

ao 
ao 
ai 
a  15 
a  2 
a  4 


a  36 
a2 

6 

7 
4 


a 
a 
a 


a 
a 
a 


2 

1 

1 

ao 
a  16 


a4 
a? 
a  46 
a4 
a  3 

a  2 
ai 
ao 
ao 
a  16 


ai 

a86 

ao 

a4 

as 

a2 
a  15 
a  15 
ai 
ai 

ao 
ao 

695 
&9 

ao 

as5 
a  5 
a5 
a  4 
a  36 

a2 
ai 
a  2 
8.0 
7.95 


Juni'.    July.     -Vug.     S<'pt. 


ao 
ao 
a  6 
a  7 
a6 

7.05 

a  45 
as 
ai 
ao6 

a  05 
a  06 
ao6 
ai 
a26 

a  26 
a5 
a  45 

a  25 
a  2 

a  36 
a  15 
a  05 
a  15 
ai 


7.1 

7.9 

a6 

a  5 

a  35 

a  36 

a  25 

a  26 

a  2 

a2 

a  16 

ai 
ai 
ao 
ao 
5.95 

6.9 

5.8 

6.86 

7.66 

a  9 
7.3 
7.6 

8.0 

a? 
7.9 

7.26 

a  75 
a65 
a  6 

7.0 
a  75 
as 
a  25 
a  25 

as 
a  26 
a2 

7.96 
7.0 

a  76 


a55 
a5 
a  4 
a  25 
as 


a  4 
a  35 
as 

7.58 
7.05 


75' 


7.3 

a 
a  9 
a  5 
8.0 

7.6 
7.45 
7.25 
a  6 
as 

a  26 
a  15 
a  25 
ao 
a  95 

a  96 

6  05 
6  95 

a  95 

5.7 

as 

a  85 
a  85 
a  45 
a5 
a4 


a  9 

a  8 
a  6 

a(i5 

a  55 

a46 
a  4 
a  4 
a  45 
a  55 

8.5 
7.9 
7. 95 
7.9 
7.0 

a  85 
a  7 

7.05 

a  6 
a  6 

a45 
a4 
a4 
a  4 
a  4 


Oft.      N«)V.     IkHJ. 


a4 
a  35 
as 
a  2 
as 

as 
as 
as 
as 
a  4 

a  35 
a  25 
a  25 
7.2 
9.9 

7.76 
7.2 

a  8 
a  65 
a  6 

a  46 
a  45 

as 
a  6 


a  16 
a  15 
a  15 
a. 35 

a  4 

a  45 
a  5 

a45 
a? 
a  6 

a65 
a  5 
a  45 
as 
a5 

a5 
a  5 

a  5 
a  5 

a  65 
a  ^-j 
an 
a  (J) 


7.5 

7.85 

7.85 

7.5 

7.46 


16 
0 

8 
8 
8 


I     ;, 


as 

7.05 
7.a5 
7.15 
7.2 

6.9 
6.9 
6.8 
7.2 
15 


a  55 

a  9 

a  4 

7.35 

a  4 

7.55 

a36 

7.3 

as 

7.  25 

a  28 

L.^-i 

a  2 

7.^ 

6.9 

7.a''- 

7.0 

7.0 


a*-, 


a  95 

7.0 
7.0 
7.0 
7.1 
7.0 


Note. — Oagp  heights  werp  estimated  September  16  to  30. 
Daily  dUtcharge,  in  sfcond-feet,  of  North  Fork  of  Red  River  near  Granite,  Okla.,for  1906. 


I>a 

1 

y.     '  Jan. 

t   52 

1   .53 

Feb. 

46 
46 
38 
32 
20 

22 
32 
22 
22 
22 

32 
32 
44 

101 
142 

91 
&5 
58 
51 
91 

58 
44 
37 
37 
37 

26 
26 

26 

Mar. 

18 
18 
2 
13 
10 

13 
10 
10 
7 
10 

10 
13 

7 
4 

1 

4 

7 
10 
13 

12 
8 
14 
28 
46 

46 
46 

58 

a5 

73 
113 

Apr. 

125 
35 

a5 

.500 
500 

655 
340 
370 
260 
175 

162 
114 
200 
260 

175 

1 

125 
103 
103 
85 
115 

175 

260 

120, 

96 

60 

38 
27  , 
20 
20 
,32 

May. 

a5 
3a5 
200 

90 
70 

.52 
43 
43 
.34 
34 

21 
21 
18 
15 
23  1 

102 
140 
140 
120 

% 

52 

62 

,52 

2,600 

2,350 

920 
140 
100 

73 

61 

June. 
23 

ia5 

275 
315 
275 

560 
140 

m 

40 
40 

40 
40 
40 
44 
73 

73 

160 

140 

75 

58 

87 
43 
2V 
47 
4(i 

2.,^'■.o 

211 

128 
07 

July. 

63 
63 
43 
43 
.34 

24 
8 

15 
1,3.50 
1,2(» 

.385 

735 

1,110 

2,480 

28(> 

2.2.-)0 
700 
310  , 
218 
240 

4.50 

310 

55 

45 

4.5 

.5.5  i 

45 

40 

1,820 

4.50  ' 

310 

Aug. 

120 
90 

40^ 
35.5 

750 
330 
415 

ia5 

1,920 

1,180 
(»50 
700 

85 

i:« 

120 
95  1 
120 

61 
.50 

.50  1 
50  , 
.50 
50 
5 

132 
28.5 
28.5 
172 
18.5 
1.5U 

Sept. 

125 

110 

90 

1,18() 

.5.50 

420 
a50 
240 
250 
180 

145 
125 
125  , 
145 
ISO 

3,000 
l.tKX) 
1,700 
l.(i00 
4(50 

400 

.300 
.580 
2.50 
2.50 

150 

1.30 

12.5 

90 

(iO 

Oct. 

Nov. 

113 
113 
113 
lit) 
207 

226 
245 
22(i 
.327 
287 

2(w 
247 
227 
247 
247 

247 
247 
247 
247 
247 

2IV5 
287 
287 
.307 
440 

1,2.50 
1,420 
1.220 
1.180 
1.2.50 



nee. 

I 

60 
45 
.33 
16  , 
33 

.33 

.^3 

.33, 

.33 

60 

45 
23 

23 

900 

7,000 

1,950 

1.180 

875  ' 

775 

a50 

220 
220 
3.5.5 
272 
254 

.300 
400  , 
.'WO  ; 
420  ' 
415 
.38.5 

1,.360 
2. 2.50 

3... 

65 

2  2.50 

4 

S 

73 

113 

1.1.50 
900 

6 

1 
73 

725 

7 

58 

400 

H 

'J 

73 

58 

225 
225 

10 

11 

12 

.58 

65 

64 

225 

225 
4.50 

13 

14 

.52 

82 

4.50 
.375 

!.-» 

'    73 

425 

16 

17 

•  g....*.    •iS 

170 
170 

IV...... 

.   .    58 

100 

19 

:    t    .% 

4'»0 

20 

..  .  .      .58 

.'W5 

21 

..    J   52 

:)00 

22 

47 

170 

■2^\ 

1    22 

140 

24 

22 

12.5 

25 

38 

125 

•3'. 

1 

;  38 

75 

27 

::::::::    S 

125 

♦  2x 

38 

125 

2tt 

I   38 

125 

.10 

43 

175 

M 

47 

125 

Note.— These  discharges  were  obtAined  by  the  indirect  method  for  shifting  channols. 
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SURFACE    WATER    ST'PPLY,    H)06. 


Monthly  diarhanji  of  \orth  Fork  oj  Ral  Kirrr  tuar  (irariitf,  (ikla.^for  lUOti. 


Month. 


DischHrgR  in  a«>con'J-f«>t 


Januarj' 

February 

March 

April 

May 

Juno 

July 

August 

SoptombtT 

Octolior 

NovpmU'f 

Doct-mhor 

Tho  v<»ar. 


» 

• 

Total  In 

Maxim  utn. 

Minimum.  ^ 
22  ' 

Moan. 

aorp-feot. 

113 

1 

.W.8  ' 

3,430 

142 

20 

46.4  , 

2,.oM0 

113 

1 

22.3 

l,:i70 

.      .Vm 

20 

173      I 

10,  .'{00 

2,«ion 

1,-. 

262 

1«,100 

2,  X^ 

23 

191       i 

11,400 

2,  4M) 

K 

492 

3Q,:»o 

1,920 

.') 

297 

18.300 

3,000 

tiO 

497      ' 

29,  two 

7,000 

1.} 

hm      i 

34,tV» 

1,420 

113 

414 

24.»i00 

2, -250 

75 

4«8 

2S,J«0 

7,000 


290 


211,000 


NORTH    FORK    OF   RED    RIVER   NEAR    HEADRICK,  OKLA. 

This  station  was  established  July  17,  1905.  It  is  located  at  the 
Xavajo  dam  site,  about  4  miles  northeast  of  Ileadrick  and  8  miles 
west  of  Mountain  Park,  Okla.  The  conditions  at  the  station  and  the 
bendr  marks  are  described  in  Water-Supply  Paper  No.  173,  pa^e  76. 

Discharge  nwasuremrnts  of  North  Fork  of  Red  Hirer  mar  Ifeadrirk,  Okla.,  in  liHHi. 


Dat^. 


llydrographor. 


January  17 E.  K.  Kor))v . . 

January  2,'> J.  M.  OiloH.'. . . 

January  27 '  E.  R.  Korhy . . 

January  27 do 

January  30 do 

January  30 do 

February  9 do 

Fohruary  16 do 

February  20 do 

March  3 do ^  . 

March  10 do 

March  Hi «lo 

March  19 J.  M.  (Jilos 

March  20 do 

March  24 E.  R.  Korby.. 

March  27 do .'. . . 

Apri!  10...:...    K.  ('.  Murphv. 

April  13 J.  M.  C51108..'.. 

April  15 Wm.  A.  Lamb 

April  22 do 

May  2 do 

May  10 do 

Mav  Hi do 

May  19 do 

May  22 J.  M.  <JiI<'s 

May  2.'. do 

May  2.5 (lo 

May  2.') do 

May  2(1 do 

May  2tl do 

May  2S Win.   V.  Lanili. 

May  ;«) do 

Juiic  s do 

June  IS J.  M.  (JiJcs 

Jiin«'  20 «lo 

June  22 Win.  \.  Ivanib. 

J  mil'  29 do 

.Filly  7 df) 

July  IK do , 

July  21 do 

July  22 «lo 

.Vnpu»Jt  3 do 

August  4 do 


rffrh 

Area  of 

«agP 
height. 

Dis- 

Kivn. 

soot  ion. 

charge 

ffl. 

Sq.  ft. 

F<et. 

Src.-U. 

t  i 

182 

2.55 

143 

Ih 

170 

2.35 

7h 

75 

182 

2.  a-) 

S9 

M 

74 

2.  a5 

91 

:a 

74 

2.35 

«> 

75 

182 

2.  a'. 

HO 

40 

40 

2.25 

57 

S2 

198 

2.90 

2Ni 

80 

138 

2.50 

1». 

40 

38 

2.10 

42 

35 

27 

2.07 

?A 

35 

26 

2.a5 

'X2 

20 

28 

2.10 

31 

40 

25 

2.10 

:u 

40 

37  I 

2.10 

'.^ 

52 

43 

2.30 

72 

110 

223 

3.28 

;<79 

98 

158  , 

2.90 

17H 

Ift-) 

199 

3.10 

2V.H 

100 

122 

2.80 

2;«i 

22.1 

t»9 

4. 55 

!,««> 

80 

149 

2.75 

Urj 

150 

TwA 

4.30 

i,:«(i 

104  1 

414 

3.37 ; 

:»i 

K4 

112 

a  10 

is-2 

2ri0 

871 

5.27 

4,72t> 

2t50 

821 

5.07 

3, »:«) 

2.W 

775 

4.92 

3, 22(1 

179 

557 

4.34  1 

1.440 

iri9 

527 

4.23 

1 .  :<V(> 

110 

330 

.145  ■ 

M\* 

75 

294 

3.10  1 

2t)»» 

130 

294 

3.  .30 

:5<I7 

15.T 

309  , 

3.44  1 

4»V> 

150 

256 

3,30 

.TN.S 

140 

151 

2.85  1 

17i» 

130 

341 

3.30  • 

317 

56 

48 

2.56 

73 

LW 

400 

3.97 

IX'. 

230  . 

756 

4.85 

2,0*rf> 

130 

370 

3.  73 

r.<«:v 

no 

226 

2.95 

17X 

(»  . 

•  221 

2.9.'» 

17;5 

RED   RIVER   DRAINAGE   BASIN. 
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DiscJiartjr  tneatturenunU  of  Aorth  Fork  of  Red  River  near  Ileadrirk,  Oklh. 


in 


Date. 


Hydrographer. 


-     -    —I 

Augusts j-Wm.  A.  Lamb 

.Vugust  10 ' do •... 

.Viipii»t  17 ' do 

.\ugii8t  23 ' do 

.iugiist  29 J.  M.  (Jllea 

.Uigust  30. . .'. .    Wm.  A.  Lamb 


G. 


.do 

.do 

.do 

11.  IIutchiOB 

....do 

Win.  A.  Lamb.. 

....do 

O.  H.  Hut^hins 
....do 


vN'pu*ml>er4 

!>(>pteml)cr7... 
.vptembor  17 . . 
S'pt^'mber  2-1 . . 

()rtol)er4 

(Vtobor  12 

orlolier  13 

Octoljer  17 

Of  toller  21 

October  27 do . 

November  6 do 

Novemlior  12. .'  Hutchinsand  Lamb. 

.Novpmr»er  21 . .;  ().  H.  Ilutchins 

November  27. ., do 

D*wmber2 do 

Dt-cember  28. . .    Wm.  A.  hamh 


rl*  H 

An*tt  of 

(iage 
height. 

Dis- 

uin. 

nection. 

charge. 

'rt. 

Su.  ft. 

Feet. 

Ser.-fl. 

215 

574 

4.66 

1,610 

2(iO 

86<i 

5.32 

2,700 

170 

191 

2.90 

245 

110 

96 

2.50 

113 

210 

347  . 

3.53 

484 

188 

259  ■ 

3.20 

313 

195 

264 

3.22 

345 

164 

301 

3.45 

424 

240 

878 

5.35 

4,200 

im 

471 

3.95 

953 

90 

257 

2.75 

133 

95 

220 

2.70 

06 

70 

80  t 

2.65 

91 

148 

406  ' 

3.02 

1,280 

120  ■ 

257  , 

a40 

490 

94 

157  1 

3.26 

320 

97 

144  ; 

3.L') 

253 

100 

140  1 

3w24 

220 

106 

100 

3.20 

164 

192  ! 

479  ! 

4.31 

1          1,270 

251 

728 

5.16 

'          4,350 

160 

240 

3.68 

418 

haihy  gage  height,  in  feet  ^  of  North  Fork  of  Red  River  near  Ileadrick,  Okla.,for  1906. 


Day. 

Jan. 

2.6 
2.6 
2.6 
2.6 
2.6 

2.8 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
2.6 

2.5 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

Feb. 

2.4 
2.4 
2.4 

2.4 
2.4 

2.3 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.9 
2.7 
2.6 
2.5 
2.6 

2.6 
2.6 
2.4 
2.4 
2.3 

2.3 
2.2 
2.2 

Mar. 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
•   2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.3 
2.3 
2.3 
2.3 
2.3 

Apr. 

2.5 
2.4 
2.3 
2.9 
6.1 

4.5 
4.1 
3.8 
3.3 
3.3 

3.0 
2.9 
2.8 
3.6 
3.0 

3.H) 
2.8 
2.7 
2.7 
2.7 

2.7 

3.05 

2.9 

2.7 

2.6 

2.6 
2.6 
2.5 
2.6 
4.3 

May. 

3.6 
4.6 
3.6 
3.6 
3.6 

3.0 
2.9 
2.9 
2.8 
2.7 

2.7 
2.7 
2.6 
2.6 
6.6 

4.2 
3.7 
3.6 
3.6 
3.3 

3.1 
3.2 
3.2 
4.3 
5.1 

4.25 

3.9 

3.4 

3.1 

3.0 

3.0 

June. 

3.0 

3.2 

4.66 

4.0 

4.4 

4.0 
3.6 
3.2 
3.0 
3.0 

3.0 
2.9 
2.8 
2.8 
3.1 

3.1 
4.2 
3.6 
3.3 
3.0 

3.0 
2.8 
2.8 
2.7 
3.6 

4.0 
5.0 
1    3.7 
3.2 
3.1 

July. 

3.1 
2.8 
2.7 
2.6 
2.6 

2.5 
2.6 
2.6 
2.6 
5.0 

4.5 
4.8 
4.8 
4.4 
3.5 

3.5 
4.0 
3.6 
3.4 
3.3 

4.8 
3.5 
3.2 
3.1 
3.0 

2.9 
3.0 
3.0 
4.6 
4.4 
3.6 

Aug. 

3.6  , 
3.0  ' 
3.0  , 
3.0  1 
3.0 

3.0 
4.9 
4.8 
3.6 
6.3 

5.3 

4.0 

3.9 

3.4' 

3.1 

3.0 
2.9 
2.8 
2.7 
2.7 

2.6 
2.4 
2.4 
2.0 
2.0 

2.0 
4.9 
3.8 
3.4 
3.2 
3.0 

Sept. 

3.0 
2.9 
3.1 
3.2 
4.9 

3.8 
3.5 
2.3 
2.5 
2.7 

2.7 
2,7 
2.0 
2.7 
3.4 

3.5 
6.2 
4.9 
6.0 
5uO 

4.8 
3.6 
3.7 
4.0 
3.4 

3.3 
3.4 
3.2 
2.9 

2.8 

Oct. 

1 

• 

2.8 
2.8 
2.7 
2.7 
».7 

2.72 
2.70 
2.70 
2.70 

2.(i8 

2.62 
2.61 
2.60 
3.28 
6.68 

4.30 
3.98 
3.88 
3.55 
3.55 

3.42 
3.42 
3.38 
3.65 
3.45 

3.40 
3.30 
3.25 
3.22 
3.18 
3.16 

Nov. 

3.15 
a  16 
3.18 
3.20 
3.20 

3.18 
3.22 
3.36 
3.65 
3.42 

3.32 
3.22 
3.20 
3.20 
3.15 

3.18 
3.15 
3.15 
3.15 
3.15 

3.10 
3.26 
a29 
3.40 
3.52 

3.90 
4.34 
4.40 
4.55 
5.05 

Dec. 

1 

4.80 

2 

5.16 

3 

6.00 

4 

4.08 

5 

4.60 

♦i 

4.28 

7 

4.10 

H. 

3.96 

9 

.3.90 

10 

3.90 

11 

3.88 

12 

3.80 

13 

3.80 

14 

3.88 

15 

3.80 

\r, 

3.80 

17 

3.75 

IH 

3.75 

ly 

3.70 

20 

3.70 

21 

3.70 

•>■» 

3.70 

•n 

3.70 

24 

3.58 

_."> 

3. 65 

3. 

3.(iO 

27 

3.tiO 

2x 

2<J 

3.<i8 
3.75 

M) 

3.76 

31 

3.70 

• 

56  RITRFACR   WATER   SUPPLY,   1906. 

Daily  dischctrgc^  in  second-feet,  of  North  Fork  of  Red  River  nmr  Ileadrickj  Okla.^fin- 1906. 


Dttv 


1. 
2. 
3. 
4. 
5. 


ft. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
•22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


160 
160 
160 
160 
160 

235 
195 
195 
195 
195 

160 
160 
130 
130 
130 

160 
130 
130 
130 
130 

125  I 
125 
120  I 
120  : 

90  , 

90  , 
90 

90 ; 

90  . 
90  . 
90  . 


Fob.   Mnr.   Apr.  May.  .Iiiiif.  July.  Atijf.  8ept.   c»ct.   Nov.  Dec. 


«1  , 
92 

93 

941 

95 

70 
70 
70 
47 
47 

47  ! 

47 

47 

47 

47 

277 
198 
160 
135 
135 

160 
1(X) 
100 
100 
70  I 

70 
47 
47 


I 


47 
47 
40 
40 
40 

40 

38 
36 
36 
3«> 

34 
34 
34 
34 
32 

32  ! 
32  i 
31  I 
31  ■ 
34 

35' 
36 
37  I 
38 
39 

39 
70 
70 
70 
70 
70  . 


110 
90 
70 

225 
4,080 

1.900 

l.lf)0 

755 

400 

400 

290 
2<iO 
230 
510 
290 

290 
230 
210 
210 
210 

210 
305 

225 
l(iO 
130 


600 

i.r*o 

()00 
600 
520 

2(» 
170 
170 
130 
90 

90 
90 
60 
60 
6,450 

1.350 

aso 

600 
600 
380 

280 
320 
320 

i.:«o 

4.080 


115 
115 
130  , 
1,480 


170 

260 

2.040 

1.000 

l.(WO 

1.000 
465 
2(i0 
170 
170 

170 
170 
160 
160 
480 

480 
1.250 
520 
335 
235 

235 
KiO 
160 
140 
520 


130  1.250  1.000 


220 

120 

95 

80 

70 

70 
70 
70 
70 
3.620 

1.910 
2.000 
2.000 
l.tV80 
410 

410 
715 
470 
480 
315 

2,000 
390 
240 
200 
160 

130 


I 


510 
190 
190 
190 
190 

190 
2.990 
1,850 

440 
2.680  , 

2.680 

830  I 

740  ' 

380  I 

'250  I 

280 
245 
224 

180 
180 


875  3,620 
380    685 


130 
95 
95 
20 
20 

20 


I 


160  2,000 
160  ,   700 


260 
220 
220 


330  ,  1.600 

280  1.240 

,   460 


380 
280 
220 


220 
190 
255 
295 
^.700 

755 

465 

70 

80 

120 

120 

120 

95 

.  120 

380 

460 
3.660 
2,650 
3.000 
3,000 

2.430 
460 
610 
980 
395 

340 
305 
295 
185 
135 


135 
135 
100 
100 
100 

100 
100 
100 
100 
90 

80 

65 

65 

470 

5,980 

1,990 

1.370 

1,220 

680 

680 

520 
520 
460 
820 
545 


260 
260 
270 
290 
290 

270 
300 
390 
500 
435 

375 
320 
290 
290 
255 

•270 
255 
255 
135 
135 

110 
305 
330 
390 
560 


480  i  2.700 
390  ,  1,380 


335 
310 
265 
250 


1,430 
1.480 
3,160 


2.420 
4.35r) 
3.840 
2,840 
2.540 

1.530 

1.040 

760 

ti80 

C.^ 

670 
550 
550 
575 
550 

550 
500 
4G0 
440 
440 

440 
440 
440 
,300 
240 

360 
360 
430 
490 
490 
400 


Note. — Dally  (Uacharjfoa  obtained  by  Indiroct  method  for  shifting  channels. 

Monthly  discharge  of  North  Fork  of  Red  River  near  Tleadrick,  ()kla.,for  1906. 


Month. 


Discharge,  in  socond-feet. 
Maximum.  Minimum.  ,    Mean. 


January- 

February 

March 

April 

May ^ 

June ^ 

July 

August 

8epteml)er 

October 

Noveral)er * 

Decern  l;>er 

The  year 


235 
277 
70 
4,080 
6.460 
3,620 
3.020 
2,990 
3.660 
5,980 
3,160 
4,350 


6.450 


90 

47 

31 

70 

60 

140 

70 

20 

70 

65 

110 

240 


20 


J    TotAlIn 
'  acre-leet. 


140 
95.1 
42.0 

407 

797 

610 

697 

625 

833 

Knf 

592 
979 


542 


8,610 
5.280 
2,5K) 
29.000 
«).0Q0 
35,300 
42.900 
38.400 
49.n00 
36.800 
35,200 
60.200 


3O4.O00 


RED    RTVEK    DRAINAOK    BASIN. 


57 


ELM    FORK    OF    RED    KIVKK    NKAK    MANCiUM,    OKLA. 

This  station  was  establislied  April  12,  1905.  It  is  located  on  the 
highway  bridge  about  4  miles  north  of  Mangum,  Okla.  The  con- 
ditions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  173,  page  79. 

Diachcarge  measurements  of  Elm  Fork  of  Red  Rirer  near  .\fangum,  Okla.,  in  1900. 


Date. 


Hydrographer. 


January  12 

January  25 

January  27 

February  2.... 
February'  13... 
February  23. -. 

March  7 

Marca  21 

March  23 

March  27 

AprU  11 

April  12 

April  24 

May  5 

May  14 

May  15 

Mavis 

May  Iti 

May  22 

May  23 

Mar  24 

May24 

June  2 

June  3. 

Jane  13 

June  lo 

June  16u 

June  18. 

June  19. 

June  20 

June  25. 

Jun<*26- 

Juneai. 

June  27 

July  5 

July  11 

July  17 

Julv  19 

July  23 

August  1 

August  6 

.\UgU8t  7 

August  11 

August  16 

.Vugust24 

August  28 

August  29 

Septembers... 
September  19. . 
.September  27. . 

Octobers 

October  16 

October  19 

c)ctober29 

November  7. . . 
November  8. . . 

November  9 

November  26.. 
December  26... 


E.  R.  Kerby... 

do 

J.  M.  Giles 

K.  U.  Kerby... 

do 

do 

do 

do 

J.  M.  GUes 

K.  R.  Keroy... 

J.  M.  Giles 

\Vm.  A.  Lamo. 

do 

do 

.:...do 

J.  M.  GUes 

do 

do 

Wm.  A.  Lamb. 
do 


...do 

do 

....do 

do 

do 

J.  M.  GUes 

do 

Wm.  A.  Lamb. 
do 


do 

do 

do 

do 

do 

do 

do 

.  ..do 

do 

do 

do 

do 

do 

do 

do 

J.  M.  Giles 

Wm.  A.  Lamb. . 

do 

do 

do 

G.  H.  Hutchins. 
do 

Wm.  A.  Lamb.. 

G.  H.  Hutchins. 

do 

do 

do 

Wm.  A.  Lamb. . 

G.  H.  Hutchins. 

Wm.  A.  Lamb . 


WUlth. 

.\rea  of  : 
section. 

Sq.ft.     . 

Gage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

.V 

27 

2.35 

23 

.-jO 

21 

2.25 

19 

40 

IS 

2.32 

22 

.■;0 

23 

2.25 

25 

•m 

31 

2.45 

34 

3() 

13 

2.25 

14 

1        :«) 

11 

2.2.> 

12 

1          30 

13 

2. 25 

14 

31 

13 

2. 2.') 

12 

1          32 

14 

2.27 

17 

«.2 

27 

2.50 

32 

til 

27 

2. 45 

37 

49 

'>•> 

««*■ 

2.32 

22 

54 

30 

2.44 

38 

50 

22 

2.31 

21 

324 

1,180 

5.38 

1.930 

170 

444 

4.42 

1,080 

10(i 

\M 

3.25 

249 

6ti 

37 

2.  r^i) 

.3« 

133 

175 

3.38 

33:^ 

350 

1.510 

0.80 

3.980 

340 

1,180 

6.00 

2,660 

220 

511 

4.64 

1,190 

158 

199 

3.50 

.'»5 

80 

71 

2.80 

95 

8.') 

m 

2.83 

110 

183 

3:s4 

4.50 

892 

\m 

so 

2.78 

114 

100 

ft') 

2.91 

1.% 

1           80 

47 

2.60 

.53 

90 

71 

2.72 

88 

259 

'.87 

4.92 

1.380 

'        222 

480 

4.58 

1,080 

Urt 

84 

2.82 

111 

;        5ry 

27 

2.40 

24 

1        157 

166 

3.20 

2«)7 

1         135 

81 

2.80 

135 

lOTy 

40 

2.K0 

.53 

li") 

49 

2.6,-) 

.58 

90 

61 

2.70 

71 

320 

733 

5. 18 

1.830 

218 

424 

4.38 

9ft5 

!         117 

no 

3.10 

1.53 

77 

59 

2. 75 

75 

m 

39 

2.60 

48 

1      m 

68 

2.82 

78 

90 

27 

2.78 

69 

LV) 

9.5 

3.00 

137 

1          97 

208- 

3.60 

384 

8*5 

56 

2.80 

89 

87 

41 

2.70 

57 

1        320 

1,080 

5.9.5 

2,710 

172 

150 

3.15 

251 

lit) 

79 

2.90 

115 

224 

416 

4.20 

979 

1         173 

155 

3. 32 

271 

137 

71 

2.<^ 

9«5 

204 

212 

3.  .58 

441 

97 

1 

97 

3.20 

1.56 
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SURFACE    WATER    SUPPLY,    1006. 


Daily  (jtuje  height,  in  fat,  of  Elm  Fork  of  lied  River  mar  Matujam,  ()kla.,for  JiH/fi. 


Day. 


Jan.       Fob.      Mar.      Ajtr.   ,  May.    Juno.  '  July.     Aug.     IS«»pt.      Oct.      Nov.     Ih.'V 


1 

2. 4 

2.3 

2. 2 

2.2 

5.2 

2.5 

2.4 

2.7 

2.6 

2.8 

2.9 

4.1 

2 

2. 4 

2.2 

2.2 

2.2 

2.x 

4.0 

2.4 

2.6 

2.8 

2.7 

2.9 

4-7 

3 

2. 4 

2.2 

2.2 

2.5 

3.6 

2.4 

2.6 

2.6 

2.5 

2.9 

4.1 

4 

2.  :> 

2.2 

2.2 

4.S 

2.4 

3.5 

2.4 

2.6 

4.7 

2.6 

2.9 

3.9 

,") 

2.4 

2.2 
2.2 

2.2 
2.2 

(i.O 
3.4 

2.6 
2.4  ■ 

4.5 
3.0 

2.4 

2.4 

2.9 
5.3 

3.7 
3.0 

2.6 
2.7 

2.9 
2.9 

3.8 

(> 

2. 4 

3.7 

t 

2. 4 

2.2 
2.2 

2.2 
2.2 

3.0 
3.1 

2. 4  ; 

2.  4  ' 

2.8 
2.7 

2.4 
2.4 

4.9 
2.9 

2.7 
2.7 

2.7  ' 
2.7 

4.35  ' 
3:3 

3.5 

S 

2. 3 

3.6 

9 

2. 3 

2.2 
2.2 

2.2 
2.2 

2.7 
2.0 

2.4 
2.3 

2.5 
2.5 

•   2.4 
2.6 

4.6 

2.7 
2.7 

2.7 
2.6 

3.0 
2.9 

3.5 

10 

2. 3 

3.5 

11 

2.3 

2.2 

2.2 

2..') 

2.3 

2.5 

3.5 

3.3 

2.6 

2.6 

2.9 

3.5 

12 

2. 4 

2.2 

2.2 

2.4 

2.3  ! 

2.6 

2.6 

6.3 

2.8  1 

2.5 

2.9 

3.5 

13 

2.4 

2.4 
2.4 

2.2 
2.2 

4.2 
2.6 

2.3 

2.3  1 

2.8 
2.6 

4.0 
3.0 

3.1 
2.9    1 

2.6 

2.6 ; 

2.5 
5.5 

2.9    -^ 
2.9 

3.4 

14 

2.3 

3.4 

l.'). 

2.3 

2.4 
2.4 

2.2 

2.2 

2.6 
2.5 

5.2 
3.0 

2.5 
4.45 

3.6 
3.9 

2.8    ' 
2.7 

4.0 
3.1  1 

6.3 
2.4  , 

2.8 
2.8 

3.4 

1(5 

2.3 

3.3 

17 

2.3 

2.3 

2.2 

2.4 

2.8  , 

3.1 

2.9 

2.7 

7.9  1 

3.3 

2.9 

3.3 

IH 

2.3 

2.3 

2.2 

2.4 

2.6 

2.7 

2.6 

2.7 

4.0 

3.2 

2.9     1 

3.3 

19 

2. 3 

2.4 
2.4 

2.2 
2.2 

2.4 
2.5 

2.5 
2.6 

3^0 
2.5 

2.5 
5.35 

2.7 
2.7 

4.0 
3.2 

3.1 
3.1 

2.8    ' 
2.8 

3.3 

20 

2.3 

3.3 

21 

2.3 

2.3 

2.2 

2.5 

3.0 

2.5 

3.5    , 

2.6    ' 

3.1 

3.0 

3.6 

3.3 

22 

2.3 

2.3 

2.2 

2.5 

2.6  ' 

2.5 

2.7 

2.6 

3.2 

3.0 

3.9    1 

3.3 

Xi 

2.3 

2.3 

2.2 

2.4 

3.4 

2.5 

2.7 

2.6     1 

3.3 

3.1 

3.0    1 

3.3 

24 

2. 3 

2.2 

2.2 

2.4 

5.0 

2.4 

2.6 

2.6 

2.9 

3.1  1 

2.3     . 

3.2 

2n. 

2.3 

2.2 
2.2 

2.2 
2.2 

2.3 
2.3 

5.1  ' 
3.2 

2.4 
5.9 

2.5 
2.5 

2.6 
5.0 

2.8  ' 

2.8 

3.0 
2.9  ; 

3.2 
3.1 

3.2 

26 

2. 2 

3.2 

27 

2.3  , 

2.2 
2.2 

2.3 
2. 3 

2.3 

2.2 

2.9  1 

2.8 

3.0 
2.6 

2.5 

5.1 

4.5    , 
3.0    ' 

2.9 
2.7 

2.9  » 
2.9 

3.1 
3.0    , 

3.2 

28 

2.3 

3.2 

•29 

2.3 

2.3 

2.3 

2.1   1 

2.5 

4.5 

2.7 

2.7 

2.9 

4.5 

3.2 

30 

2.3 

2.3 

2.2 

2.8 

2.5 

3.3 

2.8 

2.8  ■ 

2.9 

4.1 

3.2 

31 

2.3  ! 

2.2 

2.1 

2.9 

2.6 

2.9 

.......' 

3.5 

Daily  discfiargr,  m  aecrynd  feet ,  of  Elm  Fork  of  Red  Rirer  near  }fangum,  Ohla.yfor  l^H)fi. 


Dav 


Jan.      Fo]».      Mar.      .\.pr.      May.     Juno.  |  July 


Aug.     S«»pt.  I   Oot.      Nov.  ■  Tk-c. 


1. 

ii] 
4. 

H. 

<  . 

s. 

9. 
10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
JO. 

21. 
22. 
23! 
24. 
2.5. 

26. 
27. 

'2S. 

:.".>. 

.HO. 

:n. 


i'i 

27 

17 

1,730 

45 

25 

70 

.50 

K5  ' 

115 

87(» 

%'> 

22 

17 

96 

700  , 

25 

48 

90 

.59 

115 

I.31VI 

25 

22 

17 

48 

400 

25 

48 

.50 

•20 

115  , 

870 

30 

22  , 

1.320 

33 

.'m 

25 

48 

1.240 

32 

115  ' 

701) 

*25 

'22 

•2.720 

ai 

8(N) 

25 

110 

475 

32, 

115 

1 

6nrj 

25 

•22     . 

340 

33  1 

1.50  1 

25 

1,840 

138 

59 

1 
115 

520 

•25 

22  ,. 

150 

33  ' 

95  ! 

25 

1.430 

68 

59  1 

1.080 

44r> 

21 

22 

180  • 

33 

77 

25 

110 

68 

59 

260  . 

445 

21 

22 

78 

33 

45 

25 

1..560 

68 

59 

145 

3Nl> 

21 

22 

48 

21 

45 

75 

1,150 

68 

38 

115 

38() 

21 

22 

14     ' 

32 

21 

45 

380 

197 

50 

38 

115  , 

380 

25 

22 

37 

21 

60  ' 

75 

3,160 

88 

19 

115  ' 

3^1 

2.'-. 

32 

840 

21  1 

95 

700 

1.53 

50 

19  , 

115 

315 

21 

30  , 

48 

21 

60 

200 

110 

50 

2.a50  ' 

115  1 

315 

21 

28 

48 

1.730 

45  . 

460 

88 

700 

3.180 

90 

315 

21 

'26 

32 

150  1 

1.020 

640 

68 

1&5 

6 

90 

2l,'> 

21 

'Ik) 

•i<) 

90 

200 

165 

68 

6.180 

a50 

115 

2lo 

21 

21) 

2<i 

47 

% 

75 

68 

700 

300  ' 

115  1 

210 

21 

'20 

2<i 

:« 

160 

50 

68 

700 

215 

90  ' 

210 

21 

IS 

32 

47 

40 

1.900 

68 

200 

215 

90 

210 

21 

16 

32 

1.50  . 

40 

400 

50 

165 

160 

445  * 

210 

21   ' 

14 

13 

32 

47  1 

40  ' 

103 

50 

'200 

160 : 

700 

210 

21 

14 

22 

26 

340 

40 

103 

50 

235 

215 

145  1 

210 

21 

14  1 

12 

22 

1.510  1 

25  ■ 

75 

48 

110 

215 

12 

157 

21 

14 

12 

20 

1,620 

2.5 

40 

48 

90 

160 

215 

157 

18 

14 

12 

20 

1.730 

2.. 580 

30 

1,520 

90 

115 

175 

157 

21 

14 

1  4 

20 

122 

1^)  , 

30 

1.060 

no 

115 

175 

157 

21 

14 

1  t 

18 

97 

60 

1.630 

112 

70 

115 

145  1 

155 

21    . 

17 

20 

10 

45 

1.060 

60 

70 

115 

1,220 

1.V5 

21     . 

17 

IS 

97 

45 

196 

75 

90 

115 

870 

150 

21    . 

1 « 

10 

110 

48 

115 

1 

aw 

NoTK.-Th«'.so  (lis('harK«'s  worn  oblHiuo.l  by  tho  indinvt  inothod  for  shifting  channels. 
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Monthly  diadmnji  (\f  Khn  Fork  af  Red  Jiinr  natr  .\f(unfuin,  <>kla..J(»r  lUad. 


I)is4*hiirp'  in  s<voinl-f«<«'t 


Month. 


lannary 

Fr-dnwW 

March 

April 

May 

Jiirit' 

July 

Vii^iist 

N'pt^mher 

•Moher 

XovpmU*r 

i>ptt«mber 

Thp  year. 


Tt)tul  in 

iiiiiin. 

M  iuiiiiuiii. 

Mrnii. 

iion»-f«H*t. 

;?o 

is 

22.  2 

\,2W 

.?2 

14 

20.  fi 

1.140 

17 

12 

14.2 

87.'i 

2. 7L>() 

17 

200 

12.400 

1,7.0 

10 

:C24 

19.900 

2,:m 

25 

•255 

15.200 

1.900  1 

25 

281 

17.:'00 

2,  ir,o 

Hh 

4;« 

26,900 

fi.LSO  ; 

.-jO 

414 

24.  mo 

.1. 180  1 

(> 

274 

Ifi.HOO 

1,220  ' 

»2  , 

24S 

14.800 

i..?oo  ■ 

155  ' 

ajKi 

22.500 

(i,  180 


2:i9 


174,00(» 


ELK    (^REEK    NEAR    HOBART,  OKI.A. 

This  station  was  established  as  a  regular  gaging  station  September 
22,  1904.  It  is  located  at  the  highway  bridge  about  7  miles  south  of 
Ilobart,  Okla.  The  conditions  and  (he  bench  marks  are  described  in 
Water-Supply  Paper  No.  173,  page  82,  where  are  given  also  referenct\s 
to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Elk  Creek  near  Jfohart.  Okla.,  in  V.iii.i~l9(Hl. 


Date. 


Hydrogruphrr. 


Width. 


Alt^H  of 

wrtion. 


hoijfht. 


Dis- 
charpi* 


1903. 
>^pu  mher  18, . . ,  Frpcl.  Bonstodt 

' XtolHT  22 E.  K.  Korby . . . 

ilovrmlier  26 do 

U'cvmUT  22 do 


Frrt. 


Sq.  It. 


Fffl. 


Sn-.-ft. 
14 


1904. 

May  6 E.  K.  Ker])y 

•J  uric  9 do 

August  29 do 

S*ptenil*r 22. . .    Gordon  and  Kerhy . 
» X'toU'r  21 Kprby  and  J  ohnson . 


1903. 
January  29 E 


R. 


Uuv 

MaV 

.July 
Jiilv 


Korby. 

Fi  linia'o'  24 i  Kerby  and  Whittlngton. 

April  1.3 E.  R.  Kerbv 

April  26 ,J.  M.  Giles.' 

Vpril  27 '  Murphy  and  Kerby 

Ma^^-i J.  MTcJiles ". 

31 do 

31 do 

7 ]  E.  R.  Kerby 

12 ' do 

J«ilv2« I  .K  M.  Giles 

rulv  2fj do 

Vii^sl  ?. E.  R.  Kerbv 

Aiijoist  25 do 

>♦  pt4>ml«T  14 do 

Sfpt«ml)er  19 do 

S^pteml>er2:L..    J.  M.  Giles 

Si-plomlier  28. . .    F,.  R.  Kerby 

0,tof)er  14 do 

<  K'tolier  2IJ do 

Nr»vpml)er  28 do 

I)tx"«*ml)er  28 do 


1906. 

T;inuur>'  18 E.  R.  Ker])y . 

JjinuarV  2l» do 

January-  36 J .  M.  Giles. . . 

February  24. . . .    E .  R .  Kerby , 


»k4 


l(i 

Hi 

20 

21 

19. 

17 

.'-•^ 
17 
10 
Hi 
14 
14 
14 
17 

in 

18 
1.5 
11 
11 


15 
l(i 
Hi 
Hi 


2.  U 
4.  :5 


14 

:;;$ 
9.  .•> 

•.'A 

21 
l.')l 
14S 

11 

11 

10 

u 

H 
S 

y.i 

8 
l.'i 

7 

4.2 

4.2 
l.'i 
14 


12 
9.0 
9.0 

]() 


O.JIO 
.  95 


2.00 

2.  90 

2.  ;:o 

.'>.  «i0 

3.  76 
.100 

8.  or) 

8.  .'>7 
2.50 
2..")0 
2.  52 
2.  .V. 
«..  ...I 
2.  .iO 
2.  05 
2.  ;^o 


2.  25 
2.20 
2.10 
2. '20 
2.  .50 
2.  .V) 


2.  (iO 
2.  'i\ 
•2.  .V) 
2.  TiO 


Hi.  0 
18.0 
17.0 


48 

947 

22 


1.8 
:t.O 


10 

;<;? 

2.M 
200 

<>8 

;^9 
;:9s 

24 
21 
20 
21 
12 
I'A 
25 

i:i 
11 
11 

0 

0 

18 

17 


17 
l.i.  2 

i:^ 

10 


60 


SURFACE    WATER   STtPPI.Y,   1006. 


Discharge  meiuiurenwnts  of  Elk  Crerk  twar  Ilobart,  Okla.,  in  J9(hi-J90(i — ('oiitiniKMl. 


Datf>. 


1906. 
March  21. 
March  29. 
April  n 


April  Ifi Wm.  A.  Lamb . 

April  23 do 

April  30 do 

May  7 do 

May  12 do 

May  15 do 

May  21 do 

June  1 1 do 

Juno  20 J.M.Giles 

July  11 Wm.  A.  Lamb 

July  12 do 

July  20 do 

August  2 do 

August22...* do . 

August  28 do 

October  16 do 

November  11 do 


Hydrographer. 


J.  M.  Giles 

E.  R.  Kerbv 

E.  C.  Murphv 20 


idth. 

Area  of 
section. 

Sq.ff. 

'     Gace 
height. 

Feet. 

Dis- 
chai-ge. 

^eet. 

Src.'ft. 

16 

10 

2.55 

12 

17 

13 

2.70 

20 

20.5 

15.  G 

^      3.0;i 
2.95 

2ii 

US 

IG 

32 

18 

17 

3.05 

32 

20 

36 

3.75 

65 

IG 

10 

2.63  , 

21 

16 

9 

2.67 

19 

32 

104 

6.95 

241 

16 

12 

2.68 

2ti 

15 

8 

2.45 

19 

16 

7.6 

2.32 

IG 

52      1 

499 

'         15. 49 

1,210 

42      ' 

377 

13.61 

91G 

16 

27 

3.19  1 

41 

16      ' 

11 

2.65 

28 

18 

13 

2.30 

18 

16 

38 

3.71 

«7 

21 

110 

6.78 

315 

17 

22 

2.  ro 

'M\ 

Daily  gn(/r  height,  in  feet,  of  Elk  Creek  near  Ifobart,  Okla.,  for  1900. 

T 

I  I  '  ' 

Day.      •        Jan.      Frb.  |  Mar.     Apr.     May.    Juno.  I  July.  |  Aug.  '  Sept.  '   Oct.     Nov.     Dec. 


1 

2.G 

2.5 

2.5 

2.6 

3.3 

2.4 

3.0 

2.8 

an 

2.8 

2.8 

8.2 

2 

2.G  1 

2.5 

2.G 

2.6 

5.0 

3.4 

2.9 

2.8 

a  5 

2.8 

2.8 

8.0 

3 

2.  <i 

2.5 

2.G 

2.G    , 

3.G  ■ 

4.4 

2.6 

2.7 

a  5 

2.8 

2.8 

G.4 

4 

2.G  , 

2.4 

2.G 

4.45 

2.9 

4.1 

2.G 

2.8 

a  4 

2.8 

2.8 

5N 

'f 

2.7 

2.3 
2.3 

2.  G 

2.G 

G.55 
8.1 

2.8 
2.7 

.'i.  3 
4.4 

2.G 

2.6 

2,9 
3,9 

a  2 
ao 

2.8 
2.7 

2.8 
2.8 

5  4 

h 

2.  G  1 

5.0 

7 

2.  G 

2.3 
2.4 

2.G 
2.5 

4.4 
3.5 

2.6  , 

2.7  I 

3.0 

2.8 

2.6 
2.5 

al 
a  4 

2.6 
2.5 

2.7 
•2.7  , 

2,8 
2.7 

4.3 

8 

2.G 

4.3 

9 

2. 5 

2.4 

2.5 

3.5 

2.7  ' 

2.7 

2.5 

2.9 

2.5 

2.7 

2.7 

4.,3 

10 

2.  5  ■ 

2.5 

2.5 

3.3    : 

2.7 

2.G 

6.5 

2.9, 

2.5 

2.5 

2.7 

4.3 

11 

2.G 

2.5 

2.5 

3.0    , 

2.7 

2.5 

11.4 

2.8 

2.7 

2.5' 

17 

4.3 

12 

2.fi  1 

2.5 

2.G 

2.9    ' 

2.7  > 

2.G 

14.1 

2.8 

ao 

2.5 

2.6 

4.2 

13 

2.G 

2. 5 

2.G 

2.8 

2.G 

2.8 

G.8 

2.7 

a  4 

2.4 

2.6 

4.1 

14 

2.G  1 

2.5 

2.G 

4.3 

2.5 

2.7 

5.1 

2.7 

a  4 

4.G 

2.7 

4.0 

l.'i          .    . 

2.  G 

2.5 
2.5 

2.G 
2.5 

3.3 

3.0    1 

9.1 
3.1 

a  3 

2.7 

3.6 
3.4 

2.G 
2.5 

a  c 

4.0 

G.3 
5.6 

2.7 
2.7 

4  0 

fG 

2.G 

4.0 

17 

2.G 

2.5 

2.5 

2.9 

2.8 

2.5 

3.4 

2.5 

ai 

5.1 

2.7 

3.9 

18 

'      2.G  1 

2.5 

2.7 

2.9 

2.G 

2.5 

3.4 

2.5  , 

a8 

4.G 

2.7 

3.9 

19 

2.  G 

2.5 

2.7 

2.8 

2.G 

2.4 

3.4 

2.6 

as 

aG 

2.7 

3.8 

20 

......        2.G 

2.5 

2.G 

2.9 

2.7 

2.3 

,14 

2.3  , 

6.2 

2.9 

2.7 

3.S 

21 

2.  G  1 

2.5 

2.5 

2.9  ; 

2.7  , 

2.3 

3.4 

2.3  . 

4.1 

2.9 

2.8 

3.S 

•22 

2.5 

2.5 

2.G 

3.3 

2.5 

2.3 

3.0 

2.3  , 

a9 

ao  1 

2.8 

3.G 

23 

2.  5  1 

2.5 

2.7 

3.1 

2.5 

2.3 

3.0 

2.3  ' 

a9 

ao 

ao 

3.6 

24 

2.5 

2.5 

2.7 

2.8 

2.5 

2,3 

ao 

2.3 

a  7 

ao  1 

ao 

3-6 

25 

2. 5 

2.5 

2.7 

2.7 

3.3  ' 

8.3 

2.9 

2.3 

a2 

ao 

4.0 

3.G 

26 

2.5 

2.5 

2.G 

2.7    1 

4.4    ; 

9.3 

42 

4.9  . 

a2 

2.9  ' 

4.0 

3.r. 

2T 

2. 5 

2.5 

2.6 

2.7 

2.9 

12.3 

4.1 

a  2 

ao 

2.9  1 

&1 

3.C 

28 

2, 5 

2.5 

2.G 

2.7 

2.8 

5.3 

4.2 

2.9 

ao 

2.8  ' 

a2 

3.5 

29 

2.4    . 

2.7 

2.6    , 

2.5  1 

4.1 

3.0 

2.7 

2.8 

2.8 

7.4 

a.r. 

») 

2.5    . 

2.G 

4.7     1 

2.5 

3,3 

2.9 

2.4 

2.8 

2.8 

8.2 

3.5 

31 

'      2.4  1. 

1 
1 



2.  G 

1 

2.4    . 

2.8 

2.2    . 

'*■""' 

2.8    . 

1 

1 

3.:> 
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Oaily  discharyt,  in  sevond-Jetty  of  Elk  Creek  near  1  lobar t,  Okla.,/or  JU04. 


Day. 

S<»pt. 

Oct.  ! 

1 

Nov. 

I)<!C. 

Day. 

S«»pl. 

Oct. 

Nov. 

l)w. 

1 

2 
2 

2  1 
2  ' 
2 

2 
2 
2 

2 
2 
2 
2 
2 
6 
2 
8 

3 
3 

;1 

3 
3 
3 
3 
3 

I 
4 

s 

8 
8 

14 
14 

11 

8 
8 
8 
10 
10 
12 
14 
14 
14 
16 
16 
14 

17.. 
18.. 
19.. 
•20.. 
21.. 
22.. 
•23.. 
24.. 
;  2.V. 
26.. 
27.. 
28.. 
29.. 

:«.. 

31.. 

'.'.'.             2 
2 

3 
3 
2 

2 
•» 

2 
■> 

2 
■> 
2 
•) 

«■ 

2 
2 
2 

2 

8 

8 

8 

8 

8 

10 

12 

12 

12 

12 

12 

12 

14 

14 

14 
14 

i 

4 

• 

16 
16 
16 

*i 

18 

1 

18 

*»  .      .... 

16 

9 

10 

11 

12 



16 
16 
16 
16 

13 

H 

l.i 

...■ 

16 
16 
16 

16 

Daily  discharge,  in  second-feet,  of  Elk  ('reek  near  Ilobart.  ()kla.,for  1905  6. 


Day. 

Jan. 
16 

Feb. 

16 
16 
16 
16 
16 

16 
16 
16 
16 
lb 

16 
16 
16 
16 
16 

16 
18 
18 
18 
18 

18 
18 

loa 

51 
3<i 

18 

18 
14 

12 
12 
12 
10 

8 

8 
7 
9 
9 
11 

11 
11 
11 
11 
U  . 

i 
Mar. 

14 
14 
14 

1^ 

233 

103 

39 

29 

23 

18 
16 
16 
16 
14 

21 

33 

284 

200 

103 

.W 
36 
23 
18 
16 

1? 
11 

12 
14 

10 
12 
13 
13 
13 

13 
13 
10 
10 
10 

10 
13 
13 
13 
13  . 

Apr. 

14 
14 

18 
18 
18 

18 
16 
14 
14 
352 

»•) 
36 
23 
23 
21 

19 
17 
21 
21 
19 

17 

17 

19 

219 

02.5 

360 

(n 

39 
30 
50 

16 
16 
16 
97 
244 

.3(i9 
90 
45 
45 
3(i 

25 
22 
21 
88 
43 

May. 

42 
24 
19 
19 

17 

15 
15 
17 
17 
46 

17 
21 
17 
39 
24 

39 
15 
15 
13 
13 

91 
75 
27 
10 
10 

275 

1.330 

2,440 

2,100 

233 

470 

45 
135 

30 
'2li 

23 
21 
23 

Z\ 
23 

23 

2:^ 

20 

17 

4(iO 

June. 

1 
July. 

30 
30 
.30 
27 
27 

24 
24 

30  ' 

i3 
33 

29 
26  ! 
21 

18 
18 
16 
16 
16 

14 

'    80 
51 
53 

19 
16 
13 

'  11 

11 

36 
.32 
•22 

22 
22 

22 
22 
19 
19 
240 

(i99 

1.020 

261 

]«> 

60 

Aug. 

11 
13 
13 
11 
11 

11 
13 
13 
13 
11 

11 

11 

11 

378 

942 

166 
51 
47 
.33 
29 

23 
19 
16 
16 
13 

13 
13 

H 
11 
11 
11 

34 
34 

.30 
34 
37 

84 
14(? 

37  1 
37 

34 
34 
:tt)  1 
3(» 
27 

S4'pt. 

11 
11 

13 
11 
11 

11 
11 
23 

nm 

275 

75 
'M\ 
29 
2»J 
23 

19 
19 
19 
13 
13 

13 
13 
11 
11 
11 

11 
11 
11 
11 
11 

48 
57 
57 
.">2 
44 

'M\ 
19 
19 
19 
19 

2.-I 

52 
52 

62  1 

Oct. 

10 
10 
10 
10 
9 

9 

I 

9 
9 

9 
t 

(i 
6 
6 

6 
7 
i 

1 

7 

m 
» 

.1 
5 
6 
6 

f: 

8 
M 
8 
0 

28 
28 
28 
28  ' 
28 

25 
2.') 
25  , 
2.'-. 
19 

19 

19 

16 

120 

226 

Ntiv. 

1 
1 

1 

17 
11 

11 
19 
15 
15 
13 

11 
11 
11 
11 
11 

12 
12 
12 
12 
12 

12 
12 
44 
44 

42 

42 

18 
18 
16 
16 

3'» 
.39 
.39 
39 
.39 

39 
39 
.36 
36 
.  36 

3() 

;t3 

.36 
.36 

Dec. 

19a5. 
1 

644 

160 

91 

97 

86 

91 

86 

405 

115 

91 

75 
.53 
57 
.53 
33 

.10 
.tO 
42 
42 
39 

39 
39 
3<) 
36 
33 

;J3 
33 
30 
.30 
30 

18 
55 

109 
91 

160 

109 

as 

30 
27 
24 

21 
24 
.30 
27 
51 

14 

•» 

16 

14 

3 

16 

14 

4 

,) 

16 
16 

14 
14 

li 

16 

14 

i 

16 

14 

.s 

16 

14 

9 

16 

16 

10 

11 

12 

13 

14 

l» 

16 

17 

18 

19 

16 

21 

21 

21 

21 

21 

21 

21 

•    21 

..  .      21 

1(1 

16 
16 
18 
18 
17 

19 
19 
19 
17 

JO 

21 

21 

21 

1    21 

17 

17 
17 

23 

24 

18 

18 

17 
17 

25 

18 

17 

26 

27 

18 

. . .   .1    18 

17 
17 

28 

18 

19 

29 

18 

19 

:« 

i    16 

19 

31 

16 

19 

1906. 
1 

1 

19 

378 

•1 

. .  .      19 

.360 

3 

. .  .  -    19 

2.13 

4 

..  .      19 

192 

5 

2^ 

16<i 
140 

6 

19 

7.  . 

19 

109 

8... 

19 

I'>9 

9 

16 

109 

10 

16 

109 

11 

18 

109 

12... 

IS 

102 

13 

18  1 

9t) 

S' 

92 

15 

18. 

92 
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SURFACE  WATER  SUPPLY,  l\m. 


Daily  discluirge,  in  Sicorui-feet,  of  Elk  Creek  near  Hobart,  ()kla,/or  1905-6  -Uoiit'd. 


1(». 
17. 
IH. 
19. 
20. 

21. 
22 
23^ 
24. 


26. 
27. 
28. 
20. 
30. 
31. 


Phv 


I9n4'> 


Jan.      Feb.  |  Mar.  '  Apr.  .  May.  t  June,  i  July.    Aug.     Sept.     Oct.      Nov.    Ih^. 


17 

U  1 

11  1 

34 

42 

1 

1 

27  ' 

50 

23 

82 

179 

»i  , 

i»2 

17 

11 

n  ' 

30 

30 

21 

50 

23 

40  1 

150 

36  , 

8b 

17 

n 

15 

30 

23 

21 

.% 

23 

72 

123 

3«; 

S(> 

17 

10 

i:> 

2.'> 

23 

18 

.w 

23 

72  1 

72 

»"» ' 

81 

17 

10  i 

13 

2S 

2i\ 

10  1 

50 

18 

153  , 

43 

36 

1 

SI 

17 

10 

'11 

28 

2<") 

Ui  1 

.50 

18  1 

87  , 

43 

1 
39 

81 

14 

10 

13 

41 

21 

1(1 

34 

18  ' 

7«  1 

47  . 

:i9  1 

72 

13 

M) 

17  , 

34 

21 

1() 

35 

IS  , 

7*5 

47 

47 

72 

13 

10  ' 

17 

2:^ 

21  1 

Ifi 

;« 

1«  ! 

G7 

47 

47 

72 

13 

10 

18 

20 

51 

:J87  i 

32 

1(5  j 

44 

47  . 

92  : 

72 

13 

10 

15 

22 

109 

480 

(Xi 

134 

44  , 

43 

92 

72 

13 

10  1 

14 

22 

34  , 

80f) 

90 

46 

m   ' 

43 

212 

72 

13 

10 

14 

22 

.30 

l!)0 

9<i 

.32  , 

.3(i  ' 

.39 

219  1 

«< 

10  . 

■ 

20 

20 

21 

88 

40 

25  ' 

28  , 

39 

309 

Hv 

13  . 

1"  ■ 

118 

21 

48 

3H 

Hi 

2S 

.39 

378 

(* 

10  . 

17  ! 

IS  ,. 

32 

12  . 

.39 

ti\ 

Note.— Thi'w.  disohar^i's  wen'  obtainwi  by  the  indirect  ujothcxl  for  shifting  fhannels. 
ManMy  disvharyr  of  Elk  Vmk  mar  Hobart,  Okla\,  for  1U04- 1(^06. 


ScptcmlMT  (22  ;«)) 

OctOlHT 

NovomlMT 

DecemlKT 


The  TM'riod. 


JaniiHry, 
Fehrtiary 
March. .'. 

.\pril 

May 

Juno 


July 

August 

8eptonib*'r. 
OctolKT. . . 
Novc'inlwr. 
DtxvmbiT . 


'I'hr  V( 


JanuHry. 
Fohruju'y 
March.. . 

April 

May 

J  uric 


July 

Aligust 

SfptcinlKT, 
OctolxT. . . 
NovnmlM'r. 
December. 


The  vcar. 


Month. 


1904. 


11X)5 


no*. 


DlschaT^"  in  second-feet. 
Maximum.  I  Minimum.  !    Mean. 


Total  in 
'  acre-(c*»t. 


I 


3 

8 

14 

18 


2 
2 
3 

8 


2.4 

2.4 

7.2 

14.2 


43 
I4S 
4-2S 

>7:i 


1.4W 


21 

103 

284 

925 

2,440 

644 

97 

942 

.5«) 

10 

44 

19 

2,440 


22 

12 

20 

.309 

4riO 

800 

.020 

140 

l.>3 

220 

378 

378 


I 


1 


1,020 


16 
14 
12 
14 
13 
30 
11 
11 
11 
5 

mm 

4 

14 


18.4 
21.6 
46.9 
83.3 
243 
90.6 


10 

10 
16 
17 
16 
19 
12 
19 
16 
33 
(W 


29.5 
(i3. 1 
44.1 
7.5 
16.7 
16.  6 

.%.  8 


10. 3 
10.2 
13. 5 
.'».7  ' 
47.4 
98.1 

112 
37.0 
51.3 
54.8  ' 
73.6 

113 

.'■xV.9 


1.13fi 
l.-3» 
2.*osi) 
4,5*fl 
14. W) 

i.sin 

3,S>J» 
2,»iju 

44.1 

W4 
l.OJH 

41.JHf» 


1  .v)l»^ 

3,,?  10 
.">.S4«» 
2.lNn 

;i,:i70 

4.:tso 

41.40I) 


Note.-  VaUifon^s   1<H)4  t«)  19()tt  arc  ratc<l  as  fair. 


oriEK  ('Rf:ek  near  mountain'  park.  okla. 

This  station  was  ostablishod  A])ril  2,  WHY.],  by  G.  11.  Matthes.  It 
is  located  on  Ci.  M.  Dale's  homestead,  in  the  SE.  \  sec.  21,  T.  3  N., 
R.  17  W.  of  the  Indian  meridian,  and  is  2  miles  west  and  1  mile 
north  of  Mountain  Park,  Okla.     The  conditions  at  the  station  and 
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the  bench  marks  are  described  in  Water-vSupply  Paper  No.  173,  page 
83,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

Discharge  measurenients  of  Otter  Creek  near  Mountain  Park,  Okla.^  in  1906. 


Date. 


Hydrc^rapher. 


January  16 E.  R.  Kerby 

January  19 do 

Januarv-  25 J .  M.  Giles 

January  28 1  E.  R.  Kerby 

February  8 do 

February  21 do 

March  2 do 

March  15 do 

March  26 , do 

April  10 1  E.  C.  Murphy 

April  13 '  J.  M.  Giles 

April  15 ' do 

April  22 Wm.  A.  Lamb 

May  2 do 

May  10 do 

Mav  16 do 

May  22 ,  J.  M.  Giles 

May  24 do 

May  28 ,  Wm.  A.  Lamb 

May  30 ' do 

June  8 do 

June  18 ;  J.  M.  Giles 

June  29 '  Wm.  A.  Lamb 

July  18 • do 

August  3 do 

September  18. . .    Lamt>  and  Hutchin« . 

September  18 do 

(>ctol)er  12 Wm.  A.  Lamb 

Di^emlwr  28  ...  I do 


Vldth. 

Area  of 

Gage 
height. 

DiH- 

section. 
Sq.ft. 

chargi'. 

Feet.   1 

Feet. 

Sec. -ft. 

11  1 

4 

1.20 

2.8 

11  1 

4 

1,20 

3.0 

6  ' 

3.4 

1.15 

2.7 

11  1 

3.5 

1.15 

2. 6 

11 

4 

1.17 

3.2 

11 

4 

1.20 

3.8 

11  ! 

2.r» 

L15 

1.5 

11  . 

3.1 

1.15 

1.7 

11 

2.5 

1.15 

1.5 

19 

13 

1.8U 

24 

16 

12 

1.61 

14 

6 

4.6 

1.  52 

11 

\o 

12 

1.50 

8.6 

32  . 

38 

2.50 

68 

16 

12 

1.40 

7.6 

32 

70 

3.64 

16<i 

14 

12 

1.45 

12 

31 

40 

2.55 

76 

17  , 

15 

1.46 

13 

16 

13 

1.35 

S.7 

15 

12 

1.30 

7.7 

2S 

18 

1.72 

25 

22 

19 

1.88 

27 

16 

12 

i.:i5 

8 

8 

2.8 

1.20 

3.7 

m 

203 

6. 95 

tM'^ 

49 

329 

9.25 

1.040 

16 

12 

1.40 

7.6 

17 

14 

1.50 

14 

Daily  gage  height^  in  feet,  of  Otter  Creek  near  Mountain  Park,  Okla.,for  1906. 


Day. 


Jan. 


3. 
4. 


r,. 

8. 

9. 

10. 


11. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 


21 

22. 
H. .  - '. 

24 

23 


27. 

■JH. 
29. 

:to. 

31. 


1.2 
L2 
L2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
L2 
1.2 
1.2 


Feb.  '  M^r. 


L2 

1.2 

L2 

1.2 

L3 

1.2 

1.2 

1-2 

1.2 

1.2 

1.2 

1.2 

L2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2  ■ 
1.2  I 
1.2  I 
L2  , 
1.2  ' 

1.2 
1.2 
1.2 
1.2  I 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
L2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 


Apr.     May 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
L2 
1.2 
1.2 
1.2 


1.2 

1.2 

1.2 

12.4 

12.0 

4.3 
2.7 
2.2 
2.0 
1.8 

1.7 
1.7 
1.6 
1.6 
1.5 


1.5 
1.5 
1.5 

1.5  I 
1.4  i 

1.4 
1.4 
1.4 
1.4 
11.4 


4.7 
2.5 
2.0 
1.8 
1.6 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
3.  55 
7.15 

3.9 
2.4 
1.9 
1.7 
1.5 


June,  j  July.  '  Aug.     Sept.      Oct.   I  Nov.  I  Dec. 


1.5 
1.5 
1.5 
2.1 
2.9 

2.0 
1.6 
1.5 
1.4 
1.4 
1.4 


1.3 
1.5 
1.7 
1.9 
1.6 


1.3 
1.3 
1.3 

1.3 
1.6 
1.3 
1.3 
6.2 

4.8 
2.4 
1.8 
1.5 
1 


5 


1.4 
1.4 
1.4 
1.4 

S.  Tw 

9.S 
3.4 
2.3 
1.9 
1.7 


L6 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.9 

2.0 
1.8 
1.5 
1.5 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.2 


1.2 
1.2 
1.2 
1.2 
1.3 

1.3 
1.3 
1.5 
1.7 


1. 


6.0 
2.5 
1.6 
1.4 
1.4 

1.3 
1.3 


1.2 
1.2 
1.2 
1.2 
1.3 

1.4 

i.r. 

1.5 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.6 
1.3 


1.2 
1.2 
1.2 


1.2 
1.2 
10.0 
2.6 
J.  25 

4.5 
2.5 

7.85 
8.0 
3. 6 

2.4 
2.0 

l.S 
1.7 
1.6 


1.5 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5  ' 
1.5 
1.5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
5.4 
4.5 

2.8 
2.1 
1.8 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.4 


1.4 
1.4 
1.4 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.5 
1.5 
1.4 
1.4 

1.3 
1.3 
1.4 
1.4 
1.4 


4 
4 

4 
4 

4 


1.4 
1.4 
1.4 
1.4 
1.5 

1.9 
1.7 
1.6 

5.  ti5 

5.  S 


4.2 
5.7 
3. 6 
2.7 
2.3 

2.1 
2.0 
1.9 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.6 
1.5 
1.5 
1.5 
1.5 
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SURFACE    WATER    SUPPLY,    1906. 


Hating  tables  for  Otter  Creek  near  Mountain  Park.  Okla. 
J.XNUARY  1  TO  MAY  15,  190tU 


!  height. 

Dis- 
ohaivu- 

GafiP 
1  height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Fret. 

Sec, -ft. 

'      Feet. 

Sec.-ft. 

Feet. 

• 

,   Sec.-ft. 

Feet. 

Sec.-ft. 

1.20 

2.5 

2.50 

69 

3.80 

198 

5.20 

373 

1.30 

4.3 

2.60 

( / 

3.9 

209 

5.40 

401 

1.40 

6.5 

2.70 

85 

4.00 

1         220 

5.60 

430 

1        L.-JO 

10 

2.  HO 

94 

4.10 

232 

5.80 

460 

1.60 

14 

2.W 

104 

4.20 

244 

6.00 

490 

1.70 

19 

3.00 

114 

4.30 

1          256 

7.00 

645 

1.80 

24 

3.10 

124 

4.40 

268 

8.00 

810 

1         1.90 

30 

3.20 

134 

4.50 

280 

9.00 

980 

2.00 

36 

3.30 

144 

4.60 

293 

10.00 

1,160 

2.10 

42 

3.40 

IM 

4.70 

1          J06 

11.00   . 

1,340 

2.20 

48 

3.50 

165 

4.80 

1          319 

12.00 

1,520 

2.30 

55 

.3.60 

176 

4.90 

I          332    , 

13.00 

1,710 

'        2.40 

■    62 

3.70 

187 

5.00 

345 

1       14.00 

1,900 

MAY  16  TO  DECEMBER  31,  1906.6 


1.20 

,4 

1.70 

24 

2.20 

53 

2.70 

86 

1.30 

7 

1.80 

29 

2.30 

59 

2.80 

95 

1.40 

10 

1.90 

35 

2.40 

65 

2.90 

104    ' 

1.50 

14 

2.00 

41 

2.50    1 

71 

3.00    1 

114 

1.60 

19 

2.10 

47 

2.(« 

78 

* 

a  The  above  tabic  is  based  on  15  discharge  mfasiirements  made  during  1906  and  earlier  high-water 
measurements.    It  is  (airly  well  defined. 

6  This  table  is  based  on  14  discharge  measurements  made  during  1906  and  is  fairly  well  deQiied  l*elow 
gage  height  1.7  feet.    Above  gage  height  3.0  feet  the  table  is  the  same  as  the  previous  one. 

Monthly  discharge  of  Otter  Creek  luar  Mountain  Park,  Okla.,  for  1W>(S. 


Month. 


.January 

February 

March 

.\pril 

May 

June 

July 

August 

8eptemlK»r 

Octol^er 

NovemlM'r 

Decern  l>er 

The  year 1, 600 


Disehai 
Maximum. 

4.3 

rgo  in  seconcj 

-fwt. 

1 
Mean. 

2.56 
2.50 
2.50 
173 
64.4 
116        1 
11.8 
25.5 
156 
37.3 
40.5 
50.5    ' 

Total  iT 



Minimum. 

2.5 

2.5 

2.5 

2.5 

6.5 

7 

4 

4 

4 

m 
1 
m 
i 

14 

acn'-fwi 

l.)7 

2.5 

2.5 

l.tHX) 

<i70 

1.120 

41 

490 

l.KW 

401 

4(iO 

44') 

i:i9 

i:>4 

10.  .'W) 

3,«-0 

6.900 

72l» 

1,.'>70 

9.2J«) 

2,291) 

2.410 

3.  IIU 

2.5  56.9 


41.001) 


Note.- -Values  arc  rated  a.s  fair. 


HORSE   CREEK    NEAR    MOUNTAIN    PARK,    OKLA. 

Tliis  station  was  established  April  17,  1905,  and  was  discontinued 
June  30,  1906.  It  was  located  5  miles  north  of  Mountain  Park,  in 
the  SE.  }  sec.  1,  T.  3  N.,  R.  17  W.,  of  the  Indian  meridian.  Tlie 
conditioixs  at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  173,  pa^e  87. 
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Discharge  measurements  of  Horse  Cnek  near  Mountain  Park,  Okla.,  in  1906. 


Note.— The  above  table  is  ba%ed  on  9  discharge  measurements   made  during  1906  and   is  well 
d^bied  between  gage  heights  0.4  foot  and  1.0  foot. 

Monthly  discharge  of  Horse  Creek  near  Mountain  Park,  Okla.,/or  1906. 


Month. 


April. 

May. 

June. 


The  period. 


Discharge  in  s<x;ond-feet. 


Maximum.   Minimum.  I    Mean. 


144 

38 

172 


0.0 
.3 

9 


9.11 
4.81 
9.49 


Total  in 
acre-feet. 


542 
29(i 
,">4i5 


1,400 


Note.— There  was  practically  no  flow  during  January,  February,  and  March.    Values  April  to  June' 
kre  rated  as  fair. 


Date. 

, — 

Tfydrographer. 

t 
Width. 

Area  of 
section. 

Gage 
height. 

cl 

Dis- 
laige. 

ec.'ft. 

Feet. 

Srft. 

Feet.        S 

Tanuarv  28.. 

...    £. 

R.Kerby 

0.3 

0.3 

Febniary8o. 

..do 

-.1 

.3 

0 

March  17.... 

...    J. 

M.  Giles. 

.4 

0 

April  9 

...    E. 

C.  Murphv 

4 

1.7 

.91 

1.2 

Aprin4 

...1  J. 

M.  GUes. 

3 

.9 

.75 

.5 

April  21 

...    W 

m.  A.  Laml> 

3 

1.5 

.85 

1.3 

Mays 

..do 

4 

1.6 

.90 

1.3 

May  11 

..do 

2.5 

.65 

.liO 

.21 

Mavl7 

..do 

4 

2.0 

.98 

1.8 

Mav24 

...    J. 

...  w 

M.  GUes. 
m.  .\.  La 

24 

75.0 

.98 

4.90 
.72 

104 
.6 

May  29 

mb 

3 

June  9 

— 

..do 

2 

.0 

1 

.60 

.3 

o  Frozen. 

Daily 

yageh 

Jan. 

1 

0.5  1 

lei^ht,  in  feet,  of  Horse  Creek  near  Mountain  Park,  Okla.,for 

1906 
1  May. 

June. 
0.9 

Day. 

Feb.  '  Ml 
0.3      0 

IT.    Apr.   May.  June. 

1 

Day. 
17 

Jan. 
...     0.4 

Feb.  1  Mar 

•    -^P'- 

1 

.4     0.5       1.4       0.6 

0.5 

0.4 

0.65 

r 

1.0 

o 

,       .5  ' 
.8 
.6 

.3 
.3 
.3  , 

.4       .4       1.0       1.0 
.4       .4         .9       1.1 

.3     5.9         .85      1.4 

18 

19 

20 

.4 
.4 
.4 

.5 
.5 
.6 

.5 
.5 
.5 

1     .65 
,     .6 

1     .85 

1.0 

.85 
.8 

.8 
.7 
.65 

.1    

• 

4 

."> 

.4 
.4 
.4 

.4 
.4 

(«) 
(a)    ' 

(«) 
.4 
.4 

.3     2.5         .75      1.2 
.4     1.4         .7         .85 
.4     1.2         .7         .75 
.4     1.1         .7         .7 
.4       .9         .6    ,     .6 
.4       .85        .6         .6 
.4       .8         .6    1     .55 

21 

22 

23 

24 

,25 

26 

,27 

.4 

.4 
.4 

.4 
.3 
.3 
.3 

.5 
.5 
.5 
.5 
.5 
.5 
.4 

.5 
.5 
.5 
.5 
.5 
.5 
.5 

1     .85 

.8 
.7 

.75 

.7 
.8 

1       .7 

.6 

6.6 

3.1 

1.2 

fj 

1..  ..*->•«-* 

S 

1     .6       2.95 
.6    1  1.8 
,     .6       1.0 
1     .55        .85 

9 

10 

11 

12 

.4  1 

.6 

.4       .8         .6         .95 

28 

...'       .3 

.4 

.5 

.6 

.8 

1.0 

1.1     

.5  , 
.5  1 

.8 
.6 

.4     1.0         .6         .75 
.4       .8       3.0    '     .65 

29 

30 

.3    . 
...        .3    . 

.5 
.5 

.6 
4.25 

.7 

.7 

.9 

.8 

14 

15 

.5  1 

.5 

.5       .7       2.8       2.7 

31 

.3    . 

.5 



.f>5 

hi 

.4 

.5 

.4       .65     1.3    1  1.8 

)iien. 

—  - 

_    ,  _ 

a  Fn 

Rating  tabl 

efor  j 

lorse  Creek  near  Mountain 

Park.,  Okla..  from  April  1  to  June  dO, 

1906. 

Qa^e 
eight. 

Dis- 

Gage   .       Dis- 
height.      charge. 

Gage 
height. 

Dl». 

Gage 
height. 

Dis- 

. h 

charge. 

charge. 

charge. 

Feet. 

Sec.-ft. 

Feet.        Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.40 

0 

,1        1.60                 8 

2.80 

32 

3.90 

65 

.50 

0.1 

1.70                 9 

2.90 

35 

4.00 

68 

.60 

.3 

,        1.80    ,            10 

3.00 

38 

4.20 

76 

.  .70 

.5 

1.90               12 

3.10 

41 

4.40 

84 

.80 

.9 

2.00               14 

3.20 

44 

4.60 

92 

.go 

1.3 

2.10    1           16 

a30 

47 

4.80 

100 

1.00 

2 

2.20                18 

3.40 

50 

5.00 

108 

. 

1.10 

3 

2.30               20 

3.50 

53 

5.20 

116 

1 

1.20 

4 

2.40               22 
2.50    '           24 

1        3.60 

."56 

5.40 

124 

■ 

1.30 

5 

3.70 

59    1 

5.60 

132 

1 

1.40 

6 

2.60    1            26 

3.80 

62 

5.80 

140 

1.50 

•• 
1 

2.70               29 

369l>— IRR  209—07- 
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SURFACE    WATER    SUPPLY,   1906. 


DRY    FORK   OF  OTTER   CREEK   NEAR   MOUNTAIN    PARK,    OKLA. 

This  station  was  established  April  18,  1905,  and  was  discontinued 
June  30,  1906.  It  was  located  about  4  miles  northeast  of  Mountain 
Park,  Okla.,  in  sec  15,  T.  3  N.,  R.  16  W.,  of  the  Indian  meridian. 
The  conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  173,  page  88. 

Discharge  meaturenienU  of  Dry  Fork  of  Otter  Creek  near  MourUain  Park,  Okla.,  in  19(f€. 


Date. 


Hydrographer. 


January  17 '  E.  R.  Kerby.. 

January  27 do 

February  8 do 

March  9 \ do 

March  17 J.  M.  GUes... 

April  9 1  E.C.  Murphy. 

AprU14 J.M.  GUea... 

AprU21 ,  W.A.Lamb.. 

May3 do 

May  11 do 

May  17 do 

May 24 1  J.M.Giles.... 

May  24 do, 

May29 

June  9 


Wm.  A.  Lamb, 
.do 


Width. 


Area  of 

flection. 


Gage  Dis- 

heigat.  I  charge. 


Feet. 

Sq.  ft. 

Feet.     1 

aec.-ft. 

0 

1.8 

0.55  , 

0.9 

5 

1.3 

.55 

.8 

4 

1.2 

.55 

.7 

3 

.8 

.30 

.2 

3 

.6 

.50 

.4 

8 

3.0 

.90 

«i.2 

6 

3.4 

.70 

2.9 

6 

L8 

.70 

2.3 

6 

2.9 

.85 

5.4 

5 

1.8 

.60 

2.6 

8 

4.3 

1.00  1 

11.0 

21 

24.0 

1.92  1 

47.0 

22 

31.0 

2.21 

C7.0 

6 

2.0 

.78 

3.7 

5 

1.5 

.60 

2.6 

Daily  gage  height,  in  feet ,  of  Dry  Fork  of  Otter  Creek  near  Mountain  Parky  Okla.,  for  1906. 


Day. 


Jan.  '  Feb.  i  Mar. ,  Apr.   May.  June. 


Day. 


Jan. 


Feb.  <  Mar. ,  Apr. 


1 

0.4 
.5 
.5  ' 
.5 
.4 
.4 
.5 

_ 

.0 

.5 

■i 

.5 
.5  ' 
.5 
.5 
.5  1 

0.5 

.5 
.5 
.6 
.5 
.5 
.5 

0.5 
.5 

■.V 

.5 
.5 

:5 

.5 

::5 

.5 
.5 
.6 
.5 

0.5 

.5 

.5 

3.75 

1.8 

1.3 

1.2 

1.0 

.9 

.8 

.8 

.8 

.75 

.7 

.7 

.7 

1.0 
.9 
.85 
.8 
.8 
.75 
.  7 
.7 
.7 
.7 
.6 
.6 
.6 
.6 
2.2 
L2 

0.7     1 

2 

.  8    ,1 

3 

.8     1 

4 

5   .. 

1' 

6 

7 

■i  1 

8 

9 

10 

11 

12 

.6 
.6 
.6 
.6 

-.1  1 

.6    ! 

.85  1 

13 

14 

15 

16 

17 
I  18 
I  19 
20 
21 
22 
23 
24 
Z'y 
26 
77 
28 
29 
30 
31 


0.5 

.  •> 

.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 


I 


5 

5 

5 

5 

5 

.5 

,5 

.5 

,5 

,5  I 

.5  ' 

.5 


0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 


7 
7 
65 
7 
7 
7 
7 
7 
7 

,65 
,66 
,6 
,6 
3 


May.  June. 


1.0 

.9 

.9 

.9 

.8 

.8 

.8 

L55 

1.05 

1.0 

.9 

.9 

.8 

.8 

.8 


0.8 
.7 
.6 
.fi 
.5 
.5 
.6 
.6 

1.  I 
.9 

.8 


Rating  table  for  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.,  from  April  l  to 

June  SO,  1906. 


Gai 
helg^ 


'ht. 


I 


r 


Feet. 

0.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 


Dis- 

Gaae 
height. 

charge. 

Sec.-ft. 

Feet. 

1 

1.40 

2 

1.50 

3 

1.60 

5 

1.70 

7 

1.80 

9 

1.90 

12 

2.00 

15 

1Q 

2.10 
0  oa 

Dis- 
charge. 


Sec- 


27 
31 
36 
41 
46 
52 
59 
67 


Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 
75 

2.30 

2.40 

83 

2.50 

91 

2.60 

99 

2.70 

107 

2.80 

116 

2.90 

125 

3.00 

134 

3.10 

144 

Gage 
height. 

Dis- 
charge. 

Feet. 
3.20 

Sec.-p. 

3.30 

164 

3.40 

174 

3.60 

184 

3.60 

195 

3.70 

206 

3.80 

217 

Note.— The  alwve  table  is  based  on  10  discharge  measurements  made  during  1906,  and  Is  teirly  well 
defined. 
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Monthly  discharge  of  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.jfor  1906. 


Month. 


Diacfaaige  In  second-feet. 


Maximum. .  Minimum.     Mean. 


;    Total  in 
I  acre-feet. 


April I  212  1  14.8 

May t  67  2  8.40 

June IflO  I  9.83 

The  period ' 


881 
516 
585 


1,980 


Note.— The  total  discharge  for  January,  February,  and  March  probably  did  not  exceed  100  acre- 
feet.    Values  for  April  to  June  are  rated  as  approximate. 

SALT   FORK   OF  RED   RIVER    AT   MANOUM^  OKLA. 

This  station  was  established  April  11,  1905,  and  was  discontinued 
June  30,  1906.  It  was  located  at  the  highway  bridge  one-half  mile 
south  of  Mangum,  Okla.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  173,  page  91. 

Discharge  measurements  of  Salt  Fork  of  Red  River  at  Mangum,  Okla.f  in  1906. 


Date. 


Hydrographer. 


January  12 E.  R.  Kerby. 

January  25 do 

January  27 J.  M.  Giles.. . 

February  2 £.  R.  Kerby. 

February  13 do 

February  23 do 

Mareh  7 do. 

Mamh21 

Mareh  23 

March  28 

.4prUll 

AprU12 

AprU24 

M(ay6 

May  14 

May  14 

May  15 

May  16 

May  22 


do 

J.  M.  Giles 

E.  R.  Kerby... 

J.  M.  Giles 

Wm.  A.  Lamb. 

do 

do 

do 

do 

J.  M.  Giles 

do ;... 

Wm.  A.  Lamb, 
do 


May  23 

May24 do. 

June  2 1 do 

Junes do 

June  13 1 do 

June  15 1  J.  M.  GUes 

June  16 ! do 

June  18 1  Wm.  A.  Lamb. 

June  19 do 


June  20. 
June  25. 
June  26. 


.do. 
.do. 
.do. 


iTidth. 

Area  of 
section. 

Gase 
height. 

Feet. 
61 

8,.^. 

Feet, 
2.60 

45 

23 

2.40 

40 

21 

2.40 

50 

23 

2.45 

110 

81 

2.75 

31 

22 

2.50 

10 

3.2 

2.10 

6 

2 

2.00 

3 

0.2 

1.90 

91 

5.4 

2.55 

75 

71 

2.90 

51 

68 

2.83 

38 

40 

2.90 

77 

60 

3.00 

18 

19 

2.58 

166 

125 

3.10 

156 

327 

3.58 

84 

241 

2.95 

53 

85 

2.45 

66 

129 

3.20 

49 

162 

3.30 

147 

197 

3.55 

112 

130 

3.20 

31 

28 

2.71 

42 

42 

2.90 

35 

28 

2.70 

36 

38 

2.87 

41 

34 

2.81 

29 

19 

2.60 

38 

44 

2.80 

31 

27 

2.50 

Dk»- 
charge. 


Sec 


40 

20 

22 

23 

109 

26 

2 

1 

0. 

54 

55 

52 

40 

78 

10 

212 

677 

168 

24 

206 

418 

580 

186 

41 

114 

39 

58 

48 

16 

45 

12 
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SURFACE    WATER   SUPPLY,    1906. 


Dceily  gage  height  j  in  feet,  of  Salt  Fork  of  Red  Rirer  at  Mangnm.  Okla.^for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


'                  ~ 

~ 

— 

an. 

Feb. 
2.5 

Mar. 

2.2 

Apr. 

May. 
3.0 

June. 
2.7 

2.6 

2.4 

17 

2.5  ' 

2.5 

2.1 

2.3 

ao 

a5  1 

18 

2.6  1 

2.5 

2.0 

2.3 

3.0 

a5  1 

19 

2.8' 

2.4 

2.0 

2.3 

ao 

a5 

20 

2.7  1 

2.3 

2.0 

a  5 

2.9 

ao 

21 

2.5 

2.3 

2.1 

3.5 

2.9 

2.9  , 

22 

2.5 

2.3  , 

2.1 

3.3 

2.8 

2.8  ! 

23 

2.5 

2.3' 

2.1 

3.0 

2.7 

2.5 

24 

2.5 

2.3 

2.1 

3.0 

2.0 

2.5 

25 

2.5  ' 

2.3 

2.0 

2.9 

2.(5 

2.5 

26 

2.5  , 

2.3 

1.9 

2.8 

2.5 

2.5  , 

27 

2.5 

2.8 

1.9 

2.8 

2.5 

2.5 

28 

2.5 

2.8 

1.9 

2.8 

2.5 

2.5 

29 

2.7  , 

2.9 

1.9 

2.9 

ao 

2.5 

30 

2.6 

2.9 

1.9 

2.9 

a3 

as 

31 

2.5  , 

2.8 

1.9 

2.8 

2.9 

ao 

Day. 


Jan.    Feb.    Mar.    Apr.  ,  May.  Juno. 


2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5. 

2.5 


2.6 

1.9 

2.7    ! 

1 
2.8' 

2-S 

2.6 

1.9 

2.7 

2.7 

2..S 

2,6 

1.9 

2.7 

2.6 

2.  S 

2.6 

1.9 

ai 

2.6 

2.»i 

2.6 

1.9 

a  2.') 

i.'i 

2.  •"» 

2.5 

1.9 

ao 

2.4 

2-r» 

2.5  f 

1.9 

ao  j 

ao 

2..% 

2.5 

1.9 

2.9 

as 

2..'> 

2.4  1 

1.9 

2.7    , 

as 

2.n 

2.4  1 

1.9 

2.7 

^0 

2.5 

2.3  1 

1.9 

2.6 

2.8 

2.4 

2.2 

2.6 

2.6 

2.6 

2.  J, 

2.6 

2.6    1 

2.5 

2-3 

•  •  •  •  •  •^ 

2.6 

2.6    1 

2.3 

2.2 

1 

2.6 

( 

2.3 

Mean  daily  discharge,  in  second-feet,  of  Salt  Fork  of  Red  River  at  Mangum,  Okla..for 

1906. 


Day. 

1 

2 

S 

Jan. 

30 
30 
30 
62 
51 
X 
30 
30 
30 
30 
30 
30 
30 
51 
40 
30 

Feb. 

30 

30 

30 

20 

12 

12 

12 

12 

12 

12 

12 

130 

130 

180 

180 

130 

Mar. 

3 
2 

1 
1 
1 
2 
2 
2 
2 

Apr. 

35 
24 

24 

24 

270 

270 

170 

68 

55 

48 

48 

48 

48 

60 

60 

48 

May. 

80 
80 
80 
80 
60 
55 
40 

June. 

40 
450 

^    450 
450 
110 

81 

m  . 

Day. 

1 

i  17 

18 

,  19 

20 

21 

1  22 

23 

1  24 

25 

26 

27 

28 

1  29 

30 

31 

1  Jan. 

I 

30 

.'  30 
30 
30 
30 

.1  30 
30 
30 

.  20 
21 

.'  22 
22 
30 
30 

.1      30 

1 

Feb. 

55 

55 

55 

55 

55 

26 

26 

26 

17 

8 

5 

3 

Mar. 

0.5 
0.2 
0.1 
0.1 
0.1 

61 

61 

61 

61 

61 

Apr. 

40 
40 
40 
97 
103 
58  1 
681 

20, 

20  i 

20 
10  i 
10 
10  i 

10  ■ 

( 
......  1 

1 

May. 

95 

95 

60 

60 

36 

15 

185 

420 

420 

190 

118 

60 

36 

12 

12 

Juno. 
48 

4 

5 

16 
12 

« 

7 

12 
12 

8 

25         25 
12         25 

12  j      25 
10  :      25  , 

8  1      25 
8         ^'>  •■ 

12 

9 

Ifi 

10 

12 

11 

10 

12 

S 

13 

s 

14 

185 

25 

u 

15 

400 

240  1 

16 

145       110 

I 

Note.— These  dischaiiges  were  obtained  by  the  indirect  method  for  shifting  diamiels. 

Monthly  discharge  of  Salt  Fork  of  Red  River  at  Mangnm,  Okla,,for  1906. 


Month. 


January. . 
February. 
March . . . . 

April 

May 

June...... 


The  period . 


DischaiKC  in  second-feet. 

ToUi  in 

Maximum.  Minimum. 

Mean. 

acre-feet. 

62 

20 

31.6 

1,94D 

180 

3 

47.5 

2.640 

61 

0.1 

10.8 

6t>4 

270 

10               61.2 

3,640 

420 

8                99.8 

6.1*^ 

450 

« 

82.1 

4,890 

19,90l> 

_ 

'__■_____ 

RED    RIVER    DRAINAGE    BASIN. 
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TITIKEY   CREEK    NEAR   OLUSTEE,    OKLA. 

This  station  was  established  April  20,  190o.  It  is  located  about 
200  feet  downstream  from  William  Fullerton's  irrigation  dam,  6 
miles  northwest  of  Olustee,  Okla.  The  conditions  at  the  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  173, 
page  94 . 

1>i8charge  tneasHrements  of  Turkey  Creek  near  Olustee,  Okla.,  in  1906. 


DaU\ 


Hydrographer. 


.Trinimry  21 E.  R,  Kerby. . 

F-bruarj*  19 do 

March  19 do 

March  19 J.  M.  GUes 

April  13 do 

April  20 Wm.  A .  Lamb . 

Mav  18 do 

May  22 J.  M.  Giles 

May  23 do 

Junes ■  Wm.  A.  Lamb. 

June  16 1  J.  M.  Giles 

July  21 '  Wm.  A.  Lamb . 

Atigast9 do 

Ajiguat  22 J.  M.  GUea 

September  6. . .    Wm.  A.  Lamb. 
D<'ct»mber29 do , 


Vldth. 

An»a  of 
iwtlon. 

helgSt. 

Dia- 
chargv 

Fret. 

Sq.ft. 

Frrt. 

Sfc.-ft. 

8 

7.0 

2.30 

12 

16 

7.2  ■ 

2.30 

8. 

1 

3.2  ; 

2.45 

15 

3.2  1 

2.45 

16 

IS 

11 

2.75 

23 

20 

9 

2.55 

15 

\H 

11 

2.65 

15 

16 

11 

2.60 

.        13 

20 

33 

3.92 

(>«• 

17  . 

12 

2.tiO 

16 

20 

31 

3.70 

(W 

16 

11 

2.60 

19 

19 

at} 

4.20 

l>t« 

17 

12 

2.60 

16 

17 

44 

3.^ 

46 

19 

43 

2.80 

30 

Daily  gage  height,  in  feet  j  of  Turkey  Creek  near  Olustee,  Okla., for  1906. 


Day. 

1  Jan. 

1 

Feb.  ; 

2.3  ' 
2.3  . 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3  ' 

2.3 
2.3 
2.3 

2.3    : 

2.3 

2.3 
2.3  . 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

1 
2.3 
2.3 
2.3 

Mar. 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3' 
2.3 
2.3 
2.3 
2.3 
1 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

Apr. 

* 

2.3 
2.3 
2.3 
8.3 
15.7 

6.7 
3.0 
2.9 
2.8 
2.7 

2.6 
4.8 
2.7 
2.6 
2.5 

2.4 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.4 
2.3 

2.3 
2.3 
2.3 
2.3 
12.0 

1 

,  May. 

1 

10.5 

,    3.2 

4.4 

1    5.9 

'    2.9 

2.8 

2.7 

,    2.7 

1    2.7 

2.7 

2.7 
2.7 
2.7 
2.6 
3.4 

2.9 
2.7 
2.6 
2.6 
2.6 

2.6 
2.6 
3.7 
6.0 
3.55 

2.7 
2.7 
2.7 
2.7 
2.7 
2.6 

June. 

2.6 

2.9 

4.55 

2.8 

2.7 

2.7 
2.7 

2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
3.1 

3.3 
2.8 
2.6 
3.0 
2.5 

2.5 
2.5 
2.7 
2.6 

2.8 

3.0 
2.5    . 
2.5 
2.5 
2.5 

July. 

2.5 
2.5 
2.2 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.7 

2.7 
2.7 
2.6 
2.6 
2.7 

4.2 
2.7 
2.7 
3.0 
3.0 

2.7 
2.7 
2.7 
2.7 
2.7 

2.5 
2.2 
9.55 
14.8    1 
6.45 
2.7 

Aug. 

2.7 
2.7 
2.6 
2.6 
2.6 

3.7 
13.25 
7.8 
5.25 
7.4 

7.6 
3.0 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 

2.6 

2.6 
2.6 
2.6 
2.6 

2.6 
2.6 

l\ 

2.7 
2.7 

Sept. 

2.7 
2.7 
4.7 

5.8 
4.0 

3.1 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
4.6 

■ 

2.9 

2.7 

10.. W 

10.6 

4.0 

2.8 
2.7 
2.7 
2.7 
.  2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

Oct. 

2.6 
2.6 
2.6 
2.6 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
7.9 

12..W 

9.0 
3.2 
2.9 
2.9 

2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

Nov. 

2.7 
2.7 
2.7 
2.7 

2.7 

2.7 
2.8 
3.0 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 

2.7 

1 

2.7 

2.7 
2.7 

2.H 
2.S 

3.1 
2.9 
3.0 
6.2 
6.2 

Dw. 

1 

•» 

'      2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3  . 
2.3  ' 
2.3 
2.3  1 
2.3 
2.3 

4.7 
8.4 

.3 

4  8 

4 

•1. 

3.5 
3  3 

li 

3.2 

3.1 

s 

3  0 

9 

m 

11 

li 

13 

3.0 
2.9 

2.9 
2.9 
2  Q 

14 

l-> 

Is 

i: 

l^ 

10 

2.9 

2.8 

2.8 
•2.8 
2.9 
•>  8 

2it 

2  S 

'21 

2  8 

•>t 

■>  8 

'2\ 

■'  8 

•Jl 

'»  8 

J."> 

*'  8 

•J  i. 

•>  8 

•>" 

2.8 
2  8 

-^. 

••1 

*'  8 

:'•>*. 

o  ^ 

•1 J 

2.8 

70 


SURFACE    WATER   SUPPLY,   1906. 


WASHITA   mVER   AT   ANADARKO,  OKLA. 

This  station,  established  October  25,  1902.,  by  W.  G.  Russell,  is 
located  at  the  highway  bridge  one-half  mile  north  of  the  Anadarko 
railroad  depot.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  173,  page  95,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  measurements  of  Washita  River  at  Anadarko,  Okla.,  in  1906. 


Date. 


Hydrographer. 


January  11 E.  R.  Kerby 

January  13 \ do 

January  24 do 

January  28 J.  M.  Qlles 

January  29 

February  1 

February  3 

February  14. . . 
March  8 


March  22 

March  24 

April  10 

April  10 

April  17 

April  17 

April  26 

May  13 

May  14 

May  17 

May  17 

May  17 

May  18 

May  18 

May  18 

May  19 

May  26 

June  4 

June  13 

June  14 

June  21 

June  21 

July2 

July  12 

July  13 

July  28 

August  12 

August  27 

September  20. 
October  17... 
November  9.. 


....do 

E.  R.  Kerby... 

do 

....do 

....do 

....do 

J.M.  Qiles 

....do 

....do 

Wm.  A  Lamb. 

J.M.  Giles 

Wm.  A.  Lamb. 

J.M.  Giles 

....do 


....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
December  27 do. 


do 

do 

do 

do 

do 

do 

do 

Wm.  A.  Lamb. 

do 

J.M.Giles 

do 

do 

Wm.  A.  Lamb. 
do 


1 

Iwidth. 

Area  of 
section. 

Gage 
height. 

Feet. 

Sq.fl. 

Feet. 

61 

138 

2.75 

61 

140 

2.80 

61 

130 

2.70 

61 

136 

2.70 

61 

136 

2.70 

61 

130 

2.70 

61 

139 

2.70 

63 

152 

2.75 

62 

143 

2.75 

fa 

143 

2.73 

«1 

135 

2.73 

71 

290 

4.80 

1         71 

275 

4.68 

1         68 

169 

3.60 

69 

163 

3.70 

62 

146 

3.19 

64 

136 

2.95 

64 

lao 

2.90 

70 

611 

7.97 

70 

541 

8.36 

70 

531 

&22 

70 

514 

7.94 

70 

469 

7.30 

70 

419 

6.60 

70 

282 

4.70 

66 

212 

4.20 

68 

190 

3.90 

64 

146 

2.90 

64 

147 

2.90 

63 

133 

2.66 

62 

129  ! 

2.66 

64 

169 

3.25 

70 

552 

a65 

70 

680 

10.40 

70 

307 

5.85 

70 

264 

&09 

68 

210 

3.80 

70 

782  1 

11.26 

70 

307 

5.05 

63 

174 

3.10 

68 

202  ' 

1 

3.70 

Dis- 
chaige. 

Sec. -ft. 
148 
151 
12t> 
128 
134 
152 
lo<> 
172 
133 
130 
128 
473 
449 
288 
304 
195 
181 
160 
1,210 
1.24Q 
1.220 
1.100 
902 
799 
464 
3&> 
344 
181 

\m 

149 

142 

245 

1.500 

1,860 

70H 

5(i5 

32S 

2.450 

566 

216 

313 
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Daily  gage  height,  in  feet,  of  Washita  River  at  Anadarko,  Okla.,for  1906. 


Day. 

Jan. 

1 

2.8 

2 

2.8 

3 

4 

2.8 
2.8 

5 

2.8 

6 

2.8 

7. 

2.8 

8 

2.H 

9 

2.7 

10 

2.7 

11 

2.7 

12 

2.7 

13 

2.7 

14 

2.7 

15 

2.8 

2.8 

17 

2.8 

2.7 

19 

2.7 

2.7 

2.7 

22 

2.7 

23 

2.7 

24 

2.7 

'25 

2.7 

2.7 

27 

2.7 

2.7 

29 

2.7 

2.7 

31 

2.7 

Feb. 

Mar. 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.6 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.7 

2.8 

2.7 

2.8 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2,7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

Apr.     May.    Jane.    July.     Aug.     Sept.     Oct.  ,  Nov 


2.9 
2.9 
2.8 
3.0 
3.2 

&6 
12.0 
11.3 

5.9 

4.8 

4.3 
3.9 

a7 

3w6 
3.7 

3.7 
3.9 
3.5 
3.3 
3.3 

3.3 
8.4 
3.4 
3.2 
3.2 


I 


3.5 
5.4 
5.9 
5.6 
5.1 

4.3 
3.6 
3.4 
3.3 
3.2 

3.1 
3.0 
2.0 
2.9 
a35 

3.7 

8.2- 

7.6 

4.7 

3.8 


I 


2.7  1 

2.7 

3.1 

2.7 

2.9 

3.0 

2.7 

3.1 

3.0 

3.1 

2.9 

2.9 

3.4 

2.9 

3.5 
3.36 
Z.Z 
3.9 

4.6 

4.7 
3.9 
3.6 
3.3 
8.1 

3.0 
3.0 
2.9 
2.9 
2.85 


4.3 
5,7 
5.1 
4.7 
4.2 
3.7 


2. 

2. 
2. 
2. 
2. 


85 
85 
85 
75 
7 


3.45 

2.65 

3.35 

2.65 

5.7 

2.55 

5.2 

2.55 

4.3 

2.5 

2.6 
2.5 

3.75 

4.1 

3.6 


3.4 

3.3 
2.96 
2.8 
2.75 

2.75 

2.7 

2.7 

2.7 

2.9 

3.6 

7.75 

10.95 

12.45 

12.7 

12.6* 
10.6 

6.7 

6.1 

5.4 

6l1 

4.9 
4.7 
4.7 
4.6 

6.9 
8.7 
6.3 
4.9 
4.7 
4.4 


4.6 
5.4 

4.7 
4.4 

&2 

7.4 

7.1 

6w56 

7.2 

5l3 

6.0 
5.0 
4.7 
6l2 
5.3 

4.8 
4.4 
4.0 
4.1 
4.4 

4.0 

3.76 

3.65 

3.55 

3.6 

3.5 

3.55 

7.5 

7.4 
5.1 
4.6 


4.0 

3.7 

3.56 

3.6 

3.5 

4.0 

3.6 

4.26 

3.8 

3.3 

3.2 

3.16 

3.1 

3.46 

4.65 

6.3 
9.7 

12.8 
9.2 

11.0 

11.6 

10.1 
6.3 
5.1 
5.1 

48 


4.6 

4.7 

4.15 

3.75 

Oct. 

Nov. 
3.1 

Dec. 

3.8 

4.6 

3.7 

3.1 

6.4 

3.6 

3.1 

6.3 

3.55 

3.1 

6.6 

3.5 

3.1 

7.2 

3.45 

3.1 

6.3 

8.36 

3.1 

5.4 

8.3 

3.1 

&1 

8.26 

3.0 

4.8 

3.2 

3.0 

4.6 

3.2 

3.0 

4.4 

3.1 

3.0 

4.3 

3.1 

3.0 

4.2 

3.1 

3.0 

4.1 

3.2 

3.0 

4.0 

3.4 

3.0 

4.0 

5uO 

3.0 

4.0 

5.6 

3.0 

4.0 

4.4    . 

3.0 

3.9 

3.9 

3.0 

3.9 

3.3    1 

3.0 

3.85 

3.5 

3.0 

3.8 

3.4 

3.0 

3.76 

3.4 

3.0 

3.75 

3.3 

3.0 

3.7 

3.3 

3.15 

3.65 

3.3    , 

3.25 

3.7 

3.3    ' 

2.4 

3.65 

3.25  ■ 

3.5 

3.66 

3.2 

3.7 

3.6 

3.15 

3.6 

Rating  table  for  WaMta  River  at  Anadarko,  Okla.^/or  1906. 


GatK 
height. 

Dis-     ' 
diaigo. 

aec'ft. 
110    , 

Oage 
height. 

Feet. 

Dis- 
charge. 

8ee.'ft. 
378 

height. 

Dl8- 

chaige. 

1  helj^. 
Feet. 

Die- 
charge. 

Feet: 

Feet. 

Sec-fl.  ' 
668 

SeC'ft. 
l,2lh 

2.60 

4.10 

5.70 

&60 

2.60 

126 

4.20 

306 

5.80 

687 

8.80 

1,443 

270 

142 

4.30 

414 

5.90 

706 

9.00 

1,510 

2.80 

158 

4.40 

432 

6u00 

725 

10.00 

1,880 

2.90 

174 

4.50 

4S0 

6.20 

765 

11.00 

2,280 

3.00 

190 

460 

468 

6.40 

805 

12.00 

2,700 

3.10 

207 

470 

486  ' 

6.60 

846 

laoo 

3,150 

3.20 

224 

480 

504    ; 

6.80 

888    ' 

1400 

3,600 

3.30 

241 

490 

522 

7.00 

930 

15.00 

4,060 

3.40 

258 

5.00 

540 

7.20 

976 

16.00 

4,500 

aso 

275 

5.10 

558 

7.40 

1,024 

17.00 

5,000 

3.60 

292 

5.20 

576 

7.60 

1,077 

18.00 

5,500 

aTO 

300 

5.30 

594 

7.80 

1,132 

19.00 

6,000 

aso 

326 

5.40 

612 

8.00 

1,190    1 

a90 

343 

5.50 

630 

a20 

1,251 

4.00 

360 

5.60 

649 

a40 

1,313 

1 

SoTBw — The  above  table  is  baaed  on  41  discharge  measurements  made  during  1906  and  is  fairiv  well 
defined  between  gage  heights  2.6  feet  and  11.2  feet.  The  extension  of  the  table  has  been  applied  to  the 
1906  gpage  heights  aooye  7.0  feet,  and  the  monthly  dischaigos  as  leoomputed  are  given  below. 
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SURFACE    WATER    SUPPLY,   1906. 


Monthly  discharge  of  Washita  River  at  Anadarko,  Ohla.,for  1905-6. 


Month. 


Dischan^p  in  second-feet . 
Maximum.   Minimum.  '    Mean. 


Tot**^  in 
acre-feet. 


iflai. 


January  (24  days) . . 
February  (16  days) 
March  (29  days) . . . . 

April  (29  days) 

May 


June 

July 

August 

September. 
October... 
November - 
December. 


The/period , 


1906. 


January.. 
February. 

March 

April 

May....... 

June , 


July 

August 

September. 
October. . . 
November. 
December. 


The  vear. 


144 

ia5 

124 

5.90(1 

395 

144 

226 

7,170 

730 

191 

319 

18,:W)0 

2,280 

202 

556 

32.000 

5,900 

274 

1,270 

78,1*) 

5,850 

250 

992 

£9,000 

544 

180 

252 

15,. TOO 

1,730 

120 

418 

25,700 

1,380 

135 

368 

21,900 

134 

85 

109 

6,700 

880 

104 

227 

IS.-'iOO 

333 

158 

187 

IK.VOO 

' 

295.000 

158 

142 

148 

9,ltW) 

1.58 

126 

140 

7.780 

207 

142 

149 

9,lli0 

2,700 

158 

446 

26.500 

1.250 

174 

441 

27,100 

486 

110 

222 

13,200 

3,020 

142 

828 

50.900 

1.050 

275 

547 

33,  TOO 

3,060 

207 

749 

44.«O0 

649 

207 

279 

17.200 

309 

190 

206 

12,.*»0 

975 

292 

449 

1 

27.tjO0 

3,060 

110 

!           384 

1 

279,000 

NOTB.— The  above  values  for  1905  supersede  those  given  in  Water-Supplv  Paper  No.  173.  They  are 
more  accurate  owinR  to  the  availability  of  new  data  since  the  first  puoucation  in  the  1906  report. 
Values  are  rated  as  loUows:  1905,  and  January  to  March,  1906,  fair;  April  to  December,  1906,  good. 


OUACHITA    RIVER   AT    ARKADELPHIA,    ARK. 

This  station  was  established  August  1,  1905.  It  is  located  at  the 
bridge  of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at 
Arkadelphia,  Ark.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  Xo.  173,  page  99. 


Discharge  measurements^  of  Ouachita  River  at  Arkadelphia.  Ark.,  in  19()6. 


Dat«' 


Hydrographer. 


May  5 J.  R.  Nagle.. 

May  0 1 do 

Do I do 

May  7 do 

Do ' do 

Do I do 

Jime2 T.  U.  Taylor. 

June  20 1 do 


Gage 
height. 


Feet. 
17.4 
12.15 
11.6 

ia3 
lai 

9.5 
4.6 
3.2 


Dis- 
charge. 

Sec-ff. 

25,. 500 
15.  ja^ 
15,(ifi) 
13.000 
12,rt)0 
11,200 
1,WX» 
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Daily  (mjf  height,  in  feet,  of  Ouachita  River  at  Arhadelphia,  Arh.,for  VJOO. 


11. 
\1. 

Ki. 
i4. 
l.>. 


In. 
17. 
Iv 
19. 
2ii. 


■1\. 

24. 
i5. 


2». 


2s. 


Day. 


Jhii. 

Feb. 



5.1 

Mar. 

6:2 

Apr. 

May. 

4.0 

June. 
3.5 

July. 
3.0 

Aug. 

4.8 

Sept. 

3.8 

Oct. 
4.9 

Nov. 
3.0 

Dw. 

d.4 

9.4 

3.9 

<>.  1 

4.5 

5.9 

7.8 

5.1 

4.6 

3.0 

4.6 

3.5 

4.1 

2.9 

3.9 

10.85 

4.7 

6.1 

7.0 

16.75 

4.6 

3.0 

4.1 

3.4 

3.8 

2.9 

3.7 

14.15 

4.6 

5.8 

6.4 

20.6 

4.6 

2.9 

3.7 

3.3 

3.6 

2.9 

3.6 

11.2 

4.7 

5.5 

6.3 

18.55 

4.5 

2.9 

3.5 

3.3 

3.5 

2.9 

3.6 

8.5 

4.7 

5.2 

6.9 

1U6 

4.4 

2.8 

3.4 

3.2 

3.4 

2.9 

3.5 

7.3 

4.6 

5.1 

6.3 

9.5 

4.4 

2.8 

3.4 

3.8 

3.3 

2.9 

3.4 

6.7 

4.5 

5.3 

6.0 

8.1 

4.3 

2.9 

3.6 

3.7 

3.1 

2.8 

3.4 

6.1 

4.4 

5.4 

5.6 

7.0 

4.3 

3.0 

3.4 

3.5 

3.0 

2.8 

3.6 

5.7 

4.3 

5.3 

5.4 

6.3 

4.3 

3.1 

3.3 

3.5 

3.0 

2.8 

3.9 

5.5 

4.2 

5.1 

5,1 

5.8 

4.0 

3.3 

4.1 

3.3 

3.0 

2.8 

3.9 

5.2 

4.1 

4.9 

5.0 

5.4 

3.S 

3.3 

4.5 

3.5 

2.9 

2.8 

3.8 

5.0 

4.3 

4.8 

5.0 

5.1 

3.6 

4.6 

3.8 

3.3 

2.9 

2.8 

3.7 

4.9 

4.6 

5.0 

4.9 

.4.8 

3.5 

6.1 

4.9 

3.7 

2.8 

2.8 

3.6 

4.8 

4.8 

7.2 

8.2 

4.6 

3.4 

5.8 

4.7 

3.3 

3.7 

2.8 

10.0 

4.6 

5.1 

6.8 

6.6 

4.4 

3.4 

5.0 

3.7 

4.5 

4.5 

2.8 

16.  & 

4.4 

5.0 

6.3 

5.7 

4.2 

3.3 

6.7 

3.7 

4.0 

4.6 

3.8 

1H.6 

4.3 

4.8 

5.8 

5.2 

4.1 

3.3 

5.2 

3.4 

3.6 

4.3 

6.3 

17.6 

4.2 

4.8 

6.8 

4.0 

4.0 

3.5 

4.7 

3.3 

3.4 

4.0 

5.4 

11.8 

4.1 

4.9 

7.7 

4.7 

3.9 

3.3 

4.2 

3.4 

3.4 

4.0 

7.7 

8.5 

6.9 

5.4 

7.1 

4.6 

3.8 

3.3 

3.9 

3.3 

3.6 

3.8 

7.9 

7.1 

17.05 

6.1 

6.5 

4.9 

3.7 

3.7 

•0.  / 

3.4 

3.5 

3.7 

7.1 

6.4 

19.65 

6.1 

&0 

4.7 

3.7 

3.7 

5.8 

4.1 

as 

3.6 

6.5 

5.9 

14.8 

8.1 

5.7 

4.5 

3.8 

3.5 

4.8 

3.7 

3.1 

3.4 

5.9 

.'i.7 

8.7 

11.7 

6.4 

4.4 

3.8 

3.9 

4.3 

3.5 

3.0 

3.3 

5.3 

5.3 

7.6 

9.5 

7.5 

4.2 

3.7 

3.6 

3.9 

3.6 

3.9 

3.2 

•  5.0 

5.2 

<i.9 

7.7 

8.2 

4.1 

3.7 

3.4 

3.9 

4.0 

3.4 

3.1 

4.7 

5.0 

6.5 

6.7 

8.3 

4.1 

3.6 

3.3 

6.3 

3.6 

3.4 

3.0 

4.4 

h.:\ 

6.0 

•  •>•..  • 

9.4 

4.0 

3.5 

3.2 

9.3 

5.5 

4.9 

3.1 

4.3 

5.7 

.5.6 

16.65 

4.1 

3.5 

3.1 

6.3 

4.8 

4.7 

3.0 

4.1 

6.0 

5.3 



14.1 

3.4 

5.2 

4.2 

-'>-■•■ 

3.0 

6.1 

Bating  table  for  Ouachita  River  at  Arhadelphia,  Ark.,  for  1905-6. 


Gage 
eight. 

Di8- 

Gage 

'      Dis- 

Gage 
height. 

Feet. 

Dis- 

(J age 

Dis- 

chaige. 
Sec-ft, 

helgnt. 
Feet. 

chaige. 

charge. 
Sec-ft. 

height. 
Feet. 

charge. 

Feel. 

Sec-ft. 

1.30 

50 

3.00 

4.70 

1.850 

7.80 

7.  .590 

1.40 

55 

3.10 

470 

4.80 

1,980    1 

H.QO 

•  8.000 

1.50 

60 

3.20 

520 

4.90 

2,110 

900 

10,050 

1.60 

70 

3.30 

580 

5.00 

2,240 

10.00 

12.100 

1.70 

80 

a40 

1          640 

5.20 

2,540 

11.00 

14.150 

1.80 

90 

aso 

!          710    , 

5.40 

2.860 

12.00 

16.200 

1.90 

105 

a60 

780 

5.60 

3,200 

laoo 

18.250 

2.00 

120    1 

a  70 

850 

5.80 

.3,  .560    , 

14.00 

,    2O.,30O 

2.10 

140    ' 

a  80 

930 

6.00 

3.950    1 

15.00 

22,a50 

2.20 

160    , 

a  90 

1,010 

6.20 

4,350    ; 

.      16.00 

24,400 

2.:» 

185    ' 

4.00 

1,100 

6.40 

4.750    1 

17.00 

26.450 

2.40 

210 

4.10 

1,190 

6.60 

5, 150 

18.00 

28.500 

2..'50 

240 

4.20 

1.290 

6.80 

5,550 

19.00 

30.550 

2.60 

270 

4.30 

1,390 

7.00 

5,9.50    1 

20.00 

;«,600 

2.70 

305 

4.40 

1,500    1 

7.20 

6,360    ' 

21.00 

34,650 

2.80 

340 

4.50 

1,610 

7.40 

6,770    , 

2.90 

380 

4.60 

1.730 

7.60 

7.180 

XfjTE. — The  above  table  is  based  on  8  discharge  measurements  made  during  1906  and  is  fairly  definrd 
fe' . .ve  gage  height  3.0  feet.    Below  3.0  feet  it  is  liable  to  large  error. 
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SURFACE    WATER   SUPPLY,   1906. 


Monthly  discharge  of  Ouachita  River  at  ArhadelpMa^  Ark. ^  for  1905-6. 


Month. 


Discharge  in  seoond-feet. 


Augost 

September. 
October. . . 
NoTember. 
December. . 


1906. 


The  period. 


January.. 
February. 
If  arch 


1906. 


April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


None.— Values  1905-^)  are  rated  as  good. 


Maximum. 


3,380 

1,730 

11,100 

15,600 

22,600 


Minimum. 


31,900 

15,600 

25,700 

10,900 

33,800 

1,730 

10,700 

3,030 

2,110 

2,110 

7,800 

29,700 


33,800 


50 

306 

380 

1,1W 

640 


1,190 

1,190 

1,980 

1,100 

640 

470 

340 

580 

420 

306 

340 

640 


305 


Mean. 


Total  in 
acr&-feet. 


301 

630 

1,870 

4,970 

6.720 


7,380 

3,380 

5,740 

3,370 

5,340 

964 

2,060 

1,090 

815 

756 

1,830 

5,. 530 


18.. XX) 

37,o00 
115.000 
206.000 
413,(«J0 


880.000 


454,000 

188.000 

353,000 

201,000 

328,000 

57,400 

126,000 

67.000 

48,500 

46,  IW 

IO9.000 

34o;oao 


3,190        2,320.000 


MISCELLANEOUS  MEASUREMENTS  IN  RED  RIVER  DRAINAGE  BASIN. 


Sulphur  Creek  is  formed  by  the  junction  of  Antelope  Springs  and 
Buffalo  Springs  near  Sulphur,  Ind.  T.  It  is  tributary  to  Washita 
River  through  Rock  Creek. 

The  following  measurements  were  made  January  7,  1907,  by  N.  C. 
Grover: 

Miscellaneous  measurements  in  Red  River  drainage  basin  in  1907. 


Stream. 


liocality. 


Antelope  Springs Above  junction. 

Do I do 

Buffalo  Springs | do 

Sulphur  Creelc j  Below  junction . 


Width. 


Feet. 

7.4 

6.7 

10  5 

12.2 


Area  of 
section. 


Sq.fL 
4.9 
2.7 
5.5 
7.6 


Dis- 
cfaaige. 


Sec-ft. 

3.22 

a42 
an 
ia7 


INDEX 


A.  Page. 

Acknowledgments 16 

Acre-foot,  definition  of 4 

Alfalfa,  Colo., 

PuiK^tory  River  near: 

description 34 

'discharge 84 

dischaige,  daily 35 

discharge,  monthly 36 

gage  heights 84-35 

rating  table 85 

Anadarko,  Okla., 
Washita  River  at: 

description 70 

discharge 70 

discharge,  daily 72 

discharge,  monthly 71 

gagehelghts 71 

Antelope  Springs: 

dischaige 74 

Arkadelphia,  Ark., 
Ouachita  River  at: 

description 72 

dischaige 72 

<|ischarge,  monthly 74 

gagehelghts 72 

ratingtable 73 

ArksRsss  City,  Kans., 
Arkansas  River  near: 

description 31 

discharge 81 

discharge,  monthly 31 

gagehelghts 31 

ratingtable 81 

Arkansas  River  basin: 

description 24-26. 

Arkansas  River  at  or  near- 
Arkansas  City,  Kans. : 

description 31 

discharge 31 

discharge,  monthly 81 

gagehelghts 31 

rating  table 81 

Canyon,  Colo.: 

description 25 

dischaige 26 

discharge,  monthly 27 

gage  heights 26 

rating  tables 27 

Bodge,  Kans.: 

description 30 


Arkansas  River  at  or  near-Continued.        Page. 

Dodge,  Kans.— Continued. 

discharge so 

gagehelghts 30 

Pueblo,  Colo. : 

description 28 

discharge 28 

discharge,  monthly 29 

gage  heights 28 

ratingtables 29 

Syracuse,  Kans.: 

description 29 

dischaige 29 

gage  heights 30 

Arthur  City,  Tex., 

Red  River  at: 

description 50 

discharge 50 

discharge,  monthly 51 

gage  heights 50 

rating  table 51 

B. 

Bolster,  R.  H.,  work  of 1 

Bridgeport,  Okla., 

Canadian  River  at: 

discharge -M 

Buffalo  Springs: 

discharge 74 

r. 

Cable  station,  figure  showing ii 

Calvin,  Ind.  T., 

Canadian  River  at: 

description 89 

discharge 39 

discharge,  daily 40 

discharge,  monthly 'JQ 

gage  heights 41 

rating  table 40 

Canadian  River  basin: 

description 33 

Canadian  River  at— 
Bridgeport,  Okla.: 

discharge 48 

Calvin,  Ind.  T.: 

description 39 

discharge 39 

discharge,  daily 40 

discharge,  monthly 41 

gage  heights 40 

75 


76 


INDEX. 


Canadian  River,  Deep  Fork,  at—  Page. 
Midlothian,  Ok  la.: 

discharge 48 

Canadian  River,  North  Fork,  at— 
El  Reno,  Okla.: 

description 46-47 

discharge 47 

dlHchargc,  monthly 48 

gage  heights 47 

rating  table 4« 

Woodward,  Okla.: 

description 46 

discharge 45 

discharge,  monthly 46 

gage  heights 46 

rating  table ;  46 

Canyon.  Colo., 

ArkanmH  River  near: 

description 25 

diwharge 26 

discharge,  monthly 27 

gage  heights 26 

mting  table.s 27 

Cimarron  River  basin: 

description 36 

Cimarron  River  near— 
Garrett,  Okla.: 

description 86 

dincharge 86 

diticharge,  monthly 38 

gage  heights 36 

rating  table 38 

Springer,  N.  Mex.: 

discharge da 

Computation,  methods  of 18-16 

Cooperation  and  acknowledgments 16 

Courtois  Creek  at— 
Scotia,  Mo.: 

description 22 

diticharge 22 

dischargc'monthly 24 

gAfce  heights '     23 

rating  table 23 

Current-meter  station,  view  of 10 

Current  meters,  classes  of 10 

methods  of  using 10-11 

plate  showing 10 

Curves  (area,  discharge,  and  velocity) .  fig- 
ures showing 15 

D. 

Deep  Fork  of  Canadian  River,    ike  Cana- 
dian River,  Deep  Fork. 

Delinitionh  of  terms  used 3-4 

Discharge,  measurement  and  computation 

of ]*-16  i 

Dodge,  Kuns., 

Arkansas  River  near: 

description 30 

discharge 'Mi 

gage  heights 30 

Drainage  basins,  list  of 2-3 

map  ♦'howiuK 2 

Elk  Oeek  near— 
Hohart.  Okla.: 

deM-ri]»tion 59 

discharge 59-60 

discharge,  daily 61-62 


Elk  Creek  near— Continued.  Page. 

Hobart.  Okla.— Continued. 

diachange,  monthly 6J 

gage  heights »») 

Elm  Fork  of  Red  River.    See  Red  River, 
Elm  Fork. 

El  Reno,  Okla., 

North  Fork  of  Canadian  River  near: 

description 46-17 

discharge 47 

discharge,  monthly 4** 

gage  heights 47 

rating  table 4>* 

Equivalents,  table  of 0-1 

Eureka,  Mo., 

Meramec  River  near: 

description ly 

discharge 1  y 

discharge,  monthly jo 

gage  heights 19-2i) 

rating  table 20 

F. 

Floats,  use  of,  in  measuring  discharge ^lu 

Follansbee,  Robert,  work  of 1 

G. 

Gaging  stations,  equipment  of 9-10 

Garrett.  Okla., 

Cimarron  River  near: 

description 3«^ 

discharge 3») 

discharge,  monthly :v«< 

gage  heights 3r'> 

rating  table ** 

Giles,  J.  M.,  field  covered  by 1 

Granite,  Okla.. 

North  Fork  of  Red  River  near: 

description ':l 

discharge 52 

discharge,  daily 53 

discharge,  monthly 51 

gage  heights 5?> 

H. 

Headrick.  Okla., 

North  Fork  of  Red  River  near: 

description M 

discharge r»4-o5 

discharge,  daily 56 

discharge,  monthly 56 

gage  heights 55 

Henshaw,  F.  F.,  work  of 1 

Hinderlider,  M.  C,  field  covered  by 1 

Hobart,  Okla., 

Elk  Creek  near: 

description '^ 

discharge 59-60 

discharge,  daily 61-6J 

discharge,  monthly <tVL' 

gage  heights iiO 

Horse  Creek  near- 
Mountain  Park,  Okla.: 

description W 

discharge 65 

discharge,  monthly 65 

gage  heights 6.1 

rating  table 65 


INDEX. 
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Hoyi.  J.  <'.,  work  in  ohAi^e  of 1 

Hydrographic  surveys,  oryrAnlzation    antl 

M?ope  of '1 

I. 

IceoovertHi  Mtreani!*,  methiMl  of  ineaMirinfc 

flow  of 13 

K. 

Kirhy,  E,  K.,  work  of 1 

L. 
Lat'ueva,  N.  Mex.. 
MoncanAl  at: 

dificharge 42 

diacbarge,  monthly 45 

gaire  heights 43 

ratinfiTtable 43 

Mora  River  at: 

dcKrlption 41 

diJichaiige 41 

discharge,  monthly 42 

gage  heights 41-42 

latingtable 42 

Ijimb,  W.  A.,  work  of 1 

Logan,  N.  Mez., 
rte  Creek  near: 

description 46 

discbarge 45 

gage  heights 45 

U*-  Alamos,  N.  Mex., 
Sapello  River  at: 

description 44 

diachaige 44 

gaiire  heights 44 

M. 

Mangum,  Okla., 

Elm  Fork  of  Red  River  near: 

description - 57 

diacbarge 57 

diacbazge,  daily 58 

discharge,  monthly 59 

gage  heights 58 

Salt  Fork  of  Red  River  at: 

deMcription 67 

discharge 67 

discliarge,  dally 68 

diitcbaige,  monthly 68 

gage  heights 68 

Meeker.  R.  I.,  work  in  charge  of 1 

Mentmec  River  basin: 

description 16 

Meramcc  River  near— 
Eureka,  Mo.: 

description 19 

diflcbaige 19 

discharge,  monthly 20 

gage  heights 19-20 

ratingtable 20 

Meramec,  Mo.: 

def«cription 16 

discharge 16 

dincharge,  monthly 18-19 

gage  heights 16 

ratingtables 18 


Meramec  Spring  iu*Hr—  Page. 

Meramec,  Mo.: 

description 21 

dlsr-harge 21 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Miner's  inch,  definition  of 4 

Mora  canal  at — 

La  Cneva,  N.  Mex.: 

discharge 42 

discharge,  monthly 43 

gage  heights 43 

rating  table 43 

Mora  River  at— 

LaCueva,  N.  Mex.: 

des(>ription .• 41 

discharge 41 

discharge,  monthly 42 

gage  heights 41-42 

rating  table 42 

Mountain  Park,  Okla., 
Horse  Creek  near: 

description CA 

*  discharge 65 

discharge,  monthly 65 

gage  heights 65 

rating  table ii5 

Dry  Fork  of  Otter  Creek  near: 

description ii6 

discharge 66 

discharge,  monthly 67 

gage  heights 66 

rating  table 66 

Otter  Creek  near: 

description 62-«3 

discbarge 63 

discharge,  monthly 64 

gage  heights ' 63 

rating  tables 64 

Multiple-point  method  of  measuring  dbi- 

charge,  description  of 11-12 


N. 


Xorth  Fork  of  Canadian  River.    Ser  C^ann- 

dian  River,  North  Fork. 
North  Fork  of  Red  River.    See  Red  River, 

North  Fork. 

O. 

Olustree,  Okla., 

Turkey  Creek  near: 

description 69 

discharge 69 

gage  heights 69 

Otter  Creek  near- 
Mountain  Park,  Okla.: 

description 62-€3 

discharge 63 

discharge,  monthly 64 

gage  heights 63 

rating  tables 64 

Otter  Creek,  Dry  Fork,  near- 
Mountain  Park,  Okla.: 

description 66 

d  1  schargH 66 
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Pttge. 
Otter  Creek,  Dry  Fork,  near— Continued. 
Mountain  Park,  Okla.— Continued. 

discharge,  monthly 67 

gBge  heights 66 

rating  table 66 

Ouachita  River  at— 
Arkadelphia,  Ark.: 

description 72 

discharge 72 

discharge,  monthly 74 

gage  heights 72 

rating  table 78 

P. 

Padgett,  H.  I).,  work  of 1 

Patterson,  E.,  work  <4 1 

Price  current  meter,  views  of 10 

Pueblo,  Colo., 

Arkansas  River  at: 

description 28 

discharge 28 

discharge,  monthly 29 

gage  heights 28 

rating  tables 29 

Purgatory  River  basin: 

depcription 32 

Purgatory  River  near— 
Alfalfa,  Colo. : 

description 94 

discharge 34 

discharge,  dally 85 

discharge,  monthly 86 

gage  heights 34-85 

rating  table 85 

Trinidad,  Colo.: 

description 32-83 

discharge 33 

discharge,  monthly 34 

gage  h eights 38 

rating  table 33 

R. 

Rating  tublea,  construction  of 13-15 

Red  River  basin: 

description 49 

Red  River  at— 

Arthur  City,  Tex.: 

description 50 

discharge 60 

discharge,  monthly 51 

gage  heigh  ts 50 

rati  ng  table 51 

Red  River,  Elm  Fork,  near— 
Mangum,  Okla.: 

description 57 

discharge 57 

discharge,  daily 68 

discharge,  monthly 59 

gage  heights 58 

Red  River,  North  Fork,  near- 
Granite,  Okla.: 

description 61 

discharge 52 

discharge,  daily 53 

discharge,  monthly 54 

gage  heights 53 


Page. 
Red  River,  North  Fork,  near— (\>ntinued. 

Headrick,  Okla.: 

description 54 

dischaige 54-56 

56 

56 


•">.■» 


67 
67 
68 
68 
6K 


discharge,  daily 

discharge,  monthly 

gage  heights 

Red  River,  Salt  Fork,  at— 
Mangum,  Okla.: 

description 

discharge 

discharge,  daily 

discharge,  monthly 

gage  heights 

!  Rules  for  computation,  fundamental  and 

special 7 

Run-off,  computation  of 13-16 

Run-off  in  inches,  definition  of 4 


S. 


Salt  Fork  of  Red  River.    See  Red  River. 

Salt  Fork. 
Sapello  River  at— 

Los  Alamos,  N.  Mex.: 

description 44 

discharge 44 

gage  heights 44 

Scotia,  Mo., 

Courtois  Creek  at: 

description 22 

dischaige *. 22 

discharge,  monthly 24 

gageheights 2s 

rating  table 24 

Second-feet  per  square  mile,  definition  of. .         4 

Second-foot,  definition  of 4 

Single-point    method  of    measuring  dii^- 

charge,  description  of 12 

Slope  method  of  measuring  discharge,  use 

and  value  of 7-8 

Springer,  N.  Mex., 
Cimarron  River  at: 

discharge 38 

Stewart,  J.  E.,  work  of i 

Stream  flow,  measurement  and  computa- 
tion of 7-lS 

papers  on,  list  of '■; 

Sulphur  Creek: 

discharge 74 

Syracuse,  Kans., 

Arkansas  River  near: 

description 29 

discharge. 29 

gageheights so 

T. 

Tables,  explanation  and  use  of 4-6 

Trinidad,  Colo.. 

Purgatory  River  at: 

description 32-3S 

discharge 3S 

discharge,  monthly S4 

gageheights 33 

rating  table ;» 


INDEX. 
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Turkey  Creek  near—  Pftflre. 

Olmtree.  Okla.: 

description 66 

discharge d9 

gagebeightR 69 

U. 
Ute  Creek  near- 
Logan,  N.  Mex.: 

description 46 

discharge 45 

gBge  heights 46 

V. 

Vel'jcity  method  of  measuring  discharge, 

description  of 9-18 

Vf  nical-integration  method,  descri  ption  of.       12 
VtTtical    velocity-curve  method,  descrip- 
tion of U 


W.  Page. 

Washita  River  at— 
Anadarko,  Okla.: 

description 70 

discharge 70 

discbarge,  monthly 72 

gage  hefgbt>t 71 

rating  table 71 

Water  supply,  papers  on « 2-^ 

Weir  method  of  measuring  discharge,  re- 
quirements of 8-9 

Woodward,  Okla.. 

North  Fork  of  Canadian  River  near: 

description 45 

discbarge 45 

discharge,  monthly 46 

gage  heights 46 

ratingtable 46 
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SURFACE  WATER  SUPPLY  OF  GULF  OF  MEXICO  AND 
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District  hydrograpJierfi^ 


ixtroduction; 

SCOPE    OF    WORK. 

The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
country  the  increase  in  the  population  of  cities  and  towns  makes  nec- 
essary additional  water  supplies  for  domestic  and  industrial  uses,  in 
procuring  which  both  the  quantity  and  the  quality  of  the  water  that 
may  be  obtained  must  be  considered.  The  location  of  manufacturing 
plants  may  depend  largely  on  the  water-power  facilities  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  power  have  led  to  the  utilization  of  water  powers  for 
the  operation  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  some  distance  from  the 
places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the  con- 
ditions affecting  that  flow.  This  knowledge  should  be  based  on  data 
showing  both  the  total  flow  and  the  distribution  of  the  flow  through- 
out the  year,  in  order  that  normal  fluctuations  may  be  provided  for. 
As  the  flow  of  a  stream  is  variable  from  year  to  year,  estimates  of 
future  flow  can  be  made  only  from  a  study  of  observations  covering 
several  years.     The  rapid  increase  in  the  development  of  the  water 

«  This  report  contains  information  similar  to  that  published  in  previous  years  under  title  ' '  Report 
on  the  Progress  of  Stream  Measurements." 

^  The  data  in  this  report  were  collected  as  follows :  In  the  eastern  portion  under  the  direction  of 
Prof.  T  U.  Taylor,  of  the  University  of  Texas;  in  the  western  portion  under  the  direction  of  W.  B. 
Lamb.  The  stations  on  the  Rio  Grande  proper  were  maintained  by  the  International  (Water) 
Boundary  Commission,  imder  the  direction  of  W.  W.  Follett,  consulting  engineer. 

The  data  were  prepared  for  publication  under  the  direction  of  John  C.  Hoyt,  assisted  by  R.  H.  Bolster, 
J.  E.  Stewart,  F.  F.  Henshaw,  and  H.  D.  Padgett. 
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resources  of  the  United  States  has  caused  a  great  demand  by  engineers 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  now  generally 
realized  that  the  failure  of  many  large  power,  irrigation,  and  other 
projects  has  been  due  to  the  fact  that  the  plans  were  made  without 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  be 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province  of 
the  State  authorities.  The  United  States  Geological  Survey  has, 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  any 
stream,  the  work  on  that  stream  is  discontinued.  The  order  in 
which  the  streams  are  measured  is  determined  by  the  degree  of  their 
importance.  ^ 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PI.  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  are^s.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows. 

Water-Supply  mid  Irrigation  Papers  on  surface  water  supply ^  1906. 

201.  Surface  water  supply  of  New  England.  1906.     (Atlantic  coast  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  drain- 

ages, 1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  Gun- 

powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(San tee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Miflsissippi  river  drainageSy 

1906. 
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206.  Sur&ce  water  supply  of  tho  Great  lAkes  and  St.  Lawrence  River  drainages,  1906. 

207.  Surfiace  water  supply  of  the  upper  Mimissippi  River  and  Hudson  Bay  drainages, 

1906. 

208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surfiace  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  alx)ve  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainages  in  California  and  Colorado  River  drainage  below  Yuma.) 

214.  Surface  water  supply  of  the  North  Pacific  Coast  drainage.  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such  records 
up  to  and  including  1903  has  been  published  in  Water-Supply  Paper 
No.  119.  The  following  table  gives,  by  years  and  primary  drainage 
basins,  the  numbers  of  the  papers  on  surface  water  supply  published 
from  1901  to  1906: 

Numbers  of  Water-Supply  Papers  containing  results  of  stream  measurements,  1901-1906 fl 


1901.    1902.  ,  1903. 


Atlantic  coast  of  New  Enfi^and  drainage. 


I 

Hudson,  Pasaaic,  Raritan,  and  Delaware  river  drainages '< 

Susquehanna,  Gunpowder,  Patapsc'o,  Potomac,  James,  Roa-  A 
noice,  and  Yadkin  river  drainages I 

San  tee.  Savannah,  Ogeecbee,  and  Altamaha  rivers  and  eastern  \ 
Gulf  of  Mexico  drainages ,\ 

Ohio  and  lower  eastern  liississippi  river  drainages >| 

Great  Lakes  and  St.  Lawrence  River  drainages 


No. 
82 

82 


83 


No. 

97 


1904.  1905.  *  1906. 


No. 
124 


97  i  125 

96  !}  ^^ 

98  !  127 


96 


Hudson  Bay  and  upper  eastern  and  western  liississlppi  River 
drainages 


Missouri  River  drainage 

Mciamec.  .Arkansas,  Red,  and  lower  western  Mississippi  river 
drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages 


Colorado  River  drainage,  above  Yuma 

The  Great  Basin  drainage 

The  Great  Basin  and  Pacific  Ocean  drainages  in  California,  and 
Colorado  River  drainage,  below  Yuma 

North  Pacific  Coast  drainage 


128 
129 
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a  Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  series  list  at  the  end  of  this  paper. 


DEFINITIONa. 

The  volume  of  water  flowing  in  a  stream — the  "run-off  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet  per 
square  mile,  and  (2)  those  which  represent  the  actual  quantity  of  water. 
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as  run-off  in  depth  in  inches  and  acre-feet.     They  may  be  defined  as 
follows : 

" Second-foot''  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

*'  Gallons  per  minute ''  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an 
orifice  1  inch  square  under  a  head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  bv  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile'"'  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

•  EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1 .  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
the  changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  name  of  the 
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hydrographer,  width  and  area  of  ctoss  section,  gage  height,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  dischai^e  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
Survey  are  based  on  the  data  available  at  the  time  they  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data^ 
are  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  colunm.  Likewise  in  the  column 
of  "Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  is 
the  average  flow  for  each  second  during  the  month.  Upon  this  the 
computations  for  the  remaining  columns,  which  are  defined  on 
page  10,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preliminary  estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
flow  is  of  primary  importance.  Therefore  for  the  principal  stations 
tables  have  been  prepared  showing  the  horsepower  that  can  be  devel- 
oped at  various  rates  of  flow,  and  the  length  of  time  that  these  rates 
of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efliciency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  sufficient  significant  figures  have  been  used  so 
that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed  1 
per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  used. 
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In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  gaging 
stations  and  the  amount  of  data  collected.  Every  effort  possible  Ls 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  high 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicat- 
ing the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  within 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydrauhc 
computations : 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Ari7X)na  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  scvond;  ixjuals  448.8  gallons  per 
minute;  equals  646,272  gallons  for  one  day. 

1  second -f(K)t  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  f.l31  feet  or  13.672  inches  deep. 

1  second-f(K)t  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-f(K)t  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second-foot  for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acre-feet. 

1  second-f(X)t  for  one  30-day  month  equals  59.50  acre-feet. 

1  second-f(K)t  for  one  31-day  month  equals  61.49  acre-feet. 

100  California  miner*s  inches  equal  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  (»qual  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  wjual  5.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second -foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

1,000,000  ITnited  Stat(»s  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  SUtes  gallons  txiual  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 
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1  acitvfoot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  (H^uals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  8<»cond-f(K)t. 

I  horsepower  (Hjuals  550  foot-pounds  per  second. 

1  horsepower  equals  70.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

]  horsepower  equals  1  second-f(x)t  falling  8.80  feet. 

IJ  horsepower  equal  about  1  kilowatt. 

To  <!alculate  water  power  quickly:  '  ^^  •"    "^  ^'^'  =net  horsepower  on  water 

wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODS   OF   MEASURING    STREAM    FLOW. 

The  methods  used  in  coUectuig  these  data  and  in  preparing  them  for 
publication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydro- 
graphic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of  Stream 
Measurements).  In  order  that  those  who  use  this  report  may  readily 
become  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  thi-ee  classes:  (1)  Those  with  permanent  beds;  (2)  those  with 
beds  which  change  only  during  extreme  low  or  high  water;  and  (3) 
those  with  constantly  shifting  beds.  In  determining  the  daily  flow 
special  methods  are  nece^ary  for  each  class.  The  data  on  which  the 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  the  use  of  Chezy's  and  Kutter's  formulas;  (2)  by  means  of  a  weir; 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends 
on  the  local  physical  conditions,  the  degree  of  accuracy  desired,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  method, — Much  information  has  been  collected  relative  to  the 
coefficients  to  be  used  in  the  Chezy  formula,  v  =  Cx/Rs.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coefficient  n  which  appears  therein.     The 
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results  obtained  by  the  slope  method  are  in  general  only  rouglily 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n  to  be  used  in  Kutter's  formula.  The 
most  common  use  of  this  method  is  in  estimating  the  flood  discliai^ 
of  a  stream  when  the  only  data  available  are  the  cross  section,  the 
slope  as  show^n  by  marks  along  the  bank,  and  a  know^ledge  of  the  gen- 
eral conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  oflFer  the  best  facili- 
ties for  determining  flow.  If  dams  are  suitably  situated  and  con- 
structed, they  may  be  utilized  for  obtaining  reliable  measurements  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (6) 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests  which  are  kept  free  from  obstructions  caused  by  floating  logs 
or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in 
Q  =  c  b  h^,  or  some  similar  standard  weir  formula,  are  knowTi  (see 
Water-Supply  Papers  Nos.  180  and  20O*) ;  (f)  either  no  flashboards  or 
exceptional  care  in  reducing  leakage  tlirough  them  and  in  recording 
their  condition. 

Preferably  there  should  be  no  diversion  of  w^ater  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation,  and  part  or  all  of  the  w^ater  flowing  past  it  is  diverted 
for  such  uses.  This  water  is  measured  and  added  to  that  passing  over 
the  dam.  To  insure  accuracy  in  such  determinations  of  flow^,  the 
amount  of  water  diverted  should  be  reasonably  constant.  Further- 
more, it  should  be  so  diverted  that  it  can  be  measured,  either  by  a 
'weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of 
standard  make,  or  which  have  been  rated  as  meters  under  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  imder 
which  they  work,  and  their  .angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad- 
crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
tions are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 
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A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  the  period  of  ice  and  floods  and  the  disad- 
vantages of  uncertainty  of  coefficient  to  be  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method, — The  determination  of  the  quantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  rouglmess  of 
bed,  and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of 
the  water  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements,  in  order 
that  the  data  may  have  the  required  degree  of  accuracy.  Their  essen- 
tial requirements  are  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion; where  there  are  no  cross  currents,  backwater,  or  boils;  where  the 
bed  of  the  stream  is  reasonably  free  from  large  projections  of  a  per- 
manent character,  and  where  the  banks  are  high  and  subject  to  over- 
flow only  at  flood  stages.  The  station  must  be  so  far  removed  from 
the  eflFects  of  tributary  streams  and  of  dams  or  other  artiflcial  obstruc- 
tions that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  "  equipment,^'  are  generally  pertinent  to  a  gaging  station. 
These  are  a  gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  gage  Ls  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  meas- 
urement, and,  where  the  current  is  swift,  some  appliance  (generally 
a  secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  is 
affected  but  little  by  wind.  In  case  of  flood  measurements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  d6bris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the 
channel  conditions  are  good,  as  in  canals. 
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In  measuring  velocity  by  a  float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  "run,"  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  large 
number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats,  as  indicated  by  the  distances  from  the  bank,  as 
ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by 
dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rat- 
ing is  done  by  drawing  the  meter  through  still  wat^r  for  a  given  dis- 
tance at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a  rating  table  is  prepared  which  gives 
the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may, 
however,  be  classed  in  two  general  types — those  in  which  the  wheel  is 
made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw- 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PI.  II,  By  which  has  been  largely  developed  and 
extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under 
practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The  points  at 
which  the  velocity  and  depth  are  observed  are  known  as  measuring 
points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendicu- 
lars dropped  from  the  measuring  points  divide  the  gaging  section  into 
strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and 
discharge  are  determined  independently,  so  that  conditions  exislint: 
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in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  ainglr-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and 
mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determina- 
tions are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and  their 
depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows 
graphically  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  dividing  the  area  bounded  by  this  velocity-curve  and  its 
axis  by  the  depth.     On  account  of  the  length  of  time  required  to 


Fla.  1— C«ble  »t»tl'ifl,  showiDR  spetlon  <•!  rivnr,  c»r,  gagp.  pW. 

make  a  complete  measurement  by  this  method,  its  use  i»  limit<^d  to  the 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
urements under  Jce. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions under  a  wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions, and  moreover  the  indications  are  that  it  holds  nearly  as  well 
for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top 
son— 1KB  210—07—2 
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velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  depth 
for  which  the  coeflBcient  for  reducing  to  mean  velocity  has  been 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total 
depth.  In  general  practice  the  thread  of  mean  velocity  is  considered 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of 
the  measurements.  A  large  number  of  vertical  velocity-curve  meas- 
urements, taken  on  many  streams  and  under  varying  conditions, 
show  that  the  average  coefficient  for  reducing  the  velocity  obtained  at 
0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the 
surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect  of 
the  wind  or  other  disturbing  influences.  This  is  known  as  the  sul>- 
surfac^  method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  inean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coeflScient.  This  method  is  specially  adapted 
for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  t^ 
the  surface,  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  either  by  using  the  meter  and  cable  or  by  a  special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  w^hich  are  taken  at  the  time  of  the  niea^ 
urements,  and  from  them  any  change  which  may  have  taken  place  in 
the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  various  points  of  measurement,  the  measuring  sec- 
tion is  divided  into  elementarv'^  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for  either 
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a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  wyiter 
period  and  also  to  lack  of  definite  information  in  regard  to  the  laws 
of  flow  of  water  imder  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the 
0.2  and  0.8  and  vertical  velocity-curve  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
made  by  constructing  a  rating  curve  (really  a  series  of  curves)  similar 
to  that  used  for  open  channels,  but  considering,  in  addition  to  gage 
heights  and  discharge,  the  varying  thickness  of  ice.  For  information 
in  regard  to  flow  under  ice  cover  see  Water-Supply  Paper  No.  187. 

OFFICE    METHODS    OF   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  determining  run-off,  depending 
on  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-off  is  the  construction  of  a  rating  table,  which  shows 
the  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
table  is  apphed  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
standard  weir  formula.  The  coefficients  to  be  used  in  its  application 
depend  on  the  type  of  dam  and  other  conditions  near  its  crest.  After 
LQserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
assumed  coefficient  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a 
velocity-area  station  are  the  results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  tHe  river  at  the  time  of  measure- 
ment, the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the 
conditions  at  and  ia  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open,  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  station  remain 
constant;  (2),  the  discharge  will  be  the  same  whenever  the  stream  is 
at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected;  (3)  the  discharge  is  a  function  of  and  increases 
gradually  with  the  stage. 
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The  p]oiting  of  results  of  the  various  discharge  measurements,  using 
gage  heights  as  ordinates  and  discharge,  mean  velocity,  and  area  as 
abscissas,  will  define  curves  which  show  the  discharge,  mean  velocity, 
and  area  corresponding  to  any  gage  height.  For  the  development  of 
the3e  curves  there  should  be,  therefore,  a  sufficient  number  of  dis- 
charge measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2  shows  a  typical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean- velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these,  the  slope  is  the  principal  factor.  In  accordance  with  the 
I'elative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axiS;  or  a  combination  of  the 
three.  From  a  careful  study  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical  velocity-curve  will  take  can  be  predicted, 
and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection 
with  the  area  curve  in  locating  erroj^  in  dischai^e  measurements  and 
in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the -measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  The  curve 
may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  under  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available,  a 
condition  wliicli  seldom  exists  on  streams  of  this  class,  the  discharge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  wliich  shift  slowly  or  are  materially  changed  only  during  floods 


INTRODUCTION. 


21 


Cage  height  in  feet 
u       di        M       a>       <o        o       — 


22  SURFACE   WATER   SUPPLY,  1906. 

rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  the  discharges  for  intervening  days  obtained  either  by 
interpolation  modified  by  gage  height  or  by  Professor  Stout's  method, 
which  has  been  described  in  full  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  det/crmining  the  flow  at  stations 
where  the  bed  shifts  but  slowly. 
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WESTERN  GULF  OF  MEXICO  DRAINAGE. 

SABINE   RIVER  DRAINAGE  BASIN. 

DESCRIPTION    OF    BASIN* 

Sabine  River  has  its  headwaters  in  Collin  and  Hunt  counties,  Tex., 
flows  in  a  southeasterly  direction  to  the  State  line,  then  south,  form- 
ing the  boundary  between  Texas  and  Louisiana,  and  empties  into 
Sabine  Lake,  an  arm  of  the  Gulf,  near  Orange,  Tex.  The  small 
tributaries  in  eastern  Texas  support,  many  small  water  mills,  and 
the  Sabine  itself  is  navigable  for  several  hundred  miles.  The  drain- 
age area  of  the  Sabine  in  Texas  above  Orange  is  7,500  square  miles 
and  its  total  drainage  area  above  Orange  in  Louisiana  and  Texas  is 
10,400  square  miles. 

SABINE    RIVER   NEAR   LONGVIEW,  TEX. 

This  station  was  established  Januarj^  1,  1904,  at  the  bridge  of  the 
International  and  Great  Northern  Railroad,  about  3  miles  south- 
west of  Ijongview  Junction,  Tex.  During  1906  the  gage  was  read 
by  P.  H.  Gray.     The  conditions  at  the  station  and  the  bench  marks 
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are  described  in  Water-Supply  Paper  No.  174,  page  13,  where  ;.re 
<riven  also  references  to  publications  that  contain  data  for  previous 
years. 


Daily  gage  height,  in  feet  ^  of  Sabine  Hirer  near  Longinett\  Tex.,  for  1906. 


Day. 


Jan. 


1 31.3 

2 30.8 

3 30.3 

4 29.7 

5 28.6 

6 27.1 

7 25.4 

8 23.8. 

9 22.6 

10 22.6 

I 

11 21.0 

12 20.6' 

13 20.2  1 

14 19.7 

15 19.0 

16 ,  17.0 

17 15.0 

18 13.6; 

19 1  13.0 

30 :  12.7 

21 ]  12.5 

22 14.2  I 

23 15.1  ' 

24 1  15.5 

25 16.2  I 

26 1  17.2 

27 18.2 

28 1  19.2 

29 1  20.4 

30 21.4 

31 22.6 


Feb. 

Mar. 
23.3 

Apr. 
26.4 

May. 

17.9 

June. 
19.9 

July. 
7.9 

Aug. 
11.1 

Sept. 
10.0 

Oct. 
10.9 

Nov. 
7.1 

Dec. 

23.4 

12.2 

24.0 

21.7 

26.4 

15.4 

13.2 

8.6 

11.1 

8.5 

10.5 

6.9 

12.7 

24.3 

20.7 

26.4 

13.6 

14.1 

8.6 

11.1 

8.0 

10.2 

6.3 

12.9 

24.2 

19.9 

26.8 

12.4 

15.8 

8.8 

10.8 

7.2 

9.9 

6.9 

12.4 

23.2 

19.0 

27.2 

12.5 

1 

14.1 

8.3 

10.8 

7.3 

9.7 

7.0 

11.4 

21.0 

16.8 

27.5 

13.8  ' 

13.0 

1 
7.7 

11.2 

8.2  ■ 

9.4 

7.2 

10.2 

17.6 

14.0 

27.8 

14.7  i 

14.1 

7.2 

10.9 

8.5 

9.0 

6.8 

9.7 

14.1 

13.4 

27.8 

15.8  ' 

15.6 

7.0 

10.5 

9.5 

8.1 

6.9 

9.0 

12.3 

13.9 

27.5 

16.4 

17.3 

6.9 

9.8 

9.8 

8.1 

7.1 

8.7 

11.7 

14.1 

26.4 

17.1  1 

19.0 

6.9 

9.1 

10.0 

8.3 

6.9 

8.4 

11.3 

13.9 

25.7 

16.2 

20.4 

7.2  : 

8.6 

11.2 

7.3 

6.6 

8.2 

11.1 

13.9 

24.2 

16.2  ! 

20.7 

7.3  ' 

7.0 

10.4 

7.2 

7.1 

8.1 

13.2 

14.6 

22.8 

16.3 

21.4 

7.3 

7.4 

10.6 

6.5 

7  1 

8.1 

17.8 

15.4 

22.3 

14.2 

21.0 

7.3 

7.7 

10.1 

8.9 

7.1 

8.4 

19.8 

16.0 

21.2 

13.2 

19.7 

7.1 

8.5 

9.7 

9.5 

7.0 

8.7 

20.0 

16.2 

20.3 

13.0 

13.9 

7.1 

8.4 

9.5 

9.8 

7.0 

15.9 

20.2 

14.9 

19.4 

13.0 

9.4 

7.4 

9.0 

10.6 

10.5 

6.9 

22.0 

21.0 

12.8 

16.9 

12.9 

8.5 

9.6 

9.6 

10.2 

12.4 

6.9 

23.0 

22.1 

11.8 

13.9 

12.8 

8.2 

10.6 

11.7 

10.0 

14.3 

7.0 

23.8 

23.4 

11.8 

12.4 

12.2 

8.0 

10.2 

12.0 

9.8 

15.3 

7.1 

28.4 

24.6 

11.4 

13.4 

13.4 

7.7 

9.7 

11.9 

9.7 

16.8 

7.3 

24.6 

25.7 

11.2 

14.7 

15.7 

7.9 

8.9 

11.3 

8.5 

17.0 

7.6 

25.9 

27.5 

11.1 

14.5 

17.7 

8.3 

10.4 

10.4 

8.4 

16.1 

7.9 

28.0 

27.0 

11.4 

13.9 

19.7 

8.2 

11.5 

10.0 

7.2 

13.4 

8.3 

27.2 

27.3 

11.5 

• 

13.4 

20.9 

7.9 

10.8 

9.8 

7.0 

1 

13  0 

7.6 

30.0 

27.3 

11.4 

13.6 

23.0 

8.0 

9.9 

10.2 

.      7.0 

10.8 

8.1 

30.7 

26.5 

15.4 

14.9 

24.2 

8.3 

9.1 

10.5 

7.0  , 

9.3 

8.7 

30.7 

24.9 

21.7 

15.9 

24.7 

7.8 

8.5 

11.1 

6.9 

8.3- 

9.7 

30.4 

26.5 

16.6 

25.0 

7.8 

15.0 

11.5 

6.3 

7.8 

10.6 

29.8 

27.0 

17.1 

24.4 

7.5 

16.5 

11.9 

6.2 

7.6 

11.2 

28.8 

27.0 

22.4 

13.7 

10.1 

1 

7.4 

....... 

27.4 

Rating  table  for  Sabine  River  near  Jjongriew,  Tex.,  for  19V5-6. 


Gaffe 
height. 


Dis- 
chaige. 


Feet. 

See.-ft. 

6.30 

74 

6.40 

85 

6.50 

97 

6.60 

109 

6.70 

122 

6.80 

135 

6.90 

148 

7.00 

162 

7.10 

176 

7.20 

190 

7.30 

205 

7.40 

220 

7.50 

235 

Goxe 
height. 

Dis- 
charge. 

Sec.-ft. 

Goge 
height. 

Feet. 

,   Feet. 

7.60 
7.70' 

251 

1      8.90 

287 

9.00 

7.80 

283 

1      9.20 

7.90 

300 

9.40 

8.00 

317 

9.«0 

8.10 

335 

9.80 

8.20 

353 

10.00 

8.30 

371 

10.20 

8.40 

389 

10.40 

8.50 

407 

10.60 

8.f0 

426 

10.80 

8.70 

445 

11.00 

8.80 

464 

11.20 

Dis- 
charge. 


dec.'ft. 
483 
502 
540 
580 
620 
660 
700 
742 
784 
826 
869 
913 
957 


Gage 
1  height. 

DiJJ- 
charge. 

Gage 
height. 

Dis- 
.chaige. 

Ii   Feet. 

Sec.-fl. 

Feet. 

Sec.-ft. 
4,2S0 

'    11.40 

1.001 

22.00 

ll.fiO 

1,045 

23.00 

4,276 

11.80 

1.090 

24.00 

5.400 

12.00 

1,136 

25.00 

6,112 

,     13.00 

1,36(> 

26.00 

6,900 

1     14.00 

1.605 

27.00 

7.746 

,     15.00 

1,85j 

28.00 

8,700 

16.00 

2,103 

29.00 

9.860 

17.00 

2,366 

30.00 

11.200 

18.00 

2,640 

31.00 

12.670 

,      19.00 

2,938 

32.00 

14,300 

20.00 

3.310 

21.00 

3.746  1 

Note.— The  above  table  is  based  on  26  discharge  measurements  made  during  1904-5  and  is  well 
defined  below  gage  height  22j0  feet. 
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SURFACE   WATER   SUPPLY,    1906. 


Monthly  discharge  of  Sabine  River  near  Ijmgview,  Tex.,  for  1906. 

[Drainage  area,  2,900  square  miles.] 


Month. 


January... 
February . . 

March 

April 

llAy 

June 

July 

August 

September. 
October... 
November. 
December. 


The  year. 


Discharge  in  second-feet. 

Total  in 

Run-off.  • 

Maximum. 

Minimum. 

Mean. 
4.520 

acre-feet. 

Scc.-ft.per 
sq.  mile. 

1.56 

Depth  in 
inchfti. 

13,200 

1,250 

278,000 

1.80 

8,200 

935 

4,400 

244,000 

1.52 

1.58 

7,750 

935 

2,540 

156,000 

0.876 

1.01 

8,490 

1,230 

4.420 

263,000 

1.52 

1.70 

6,110 

1,180 

2,580 

150,000 

0.890 

1.03 

3,040 

235 

1,490 

88,700 

0.514 

-57 

2,230 

148 

564 

34,700 

0. 194  , 

.22 

1,140 

162 

747 

45,900 

0.258  1 

.30 

057 

63 

480 

28,600 

0.166  < 

.19 

2,370 

97 

837 

51,500 

0.289 

.33 

957 

74 

256 

15,200 

0.088 

.10 

12,200 

335 

4,370 

269,000 

1.51 

1.74 

13,200 

74 

2,270 

1,630.000 

-.782 

ia57 

SABINE   RIVER   AT   LOOANSPORT,    LA. 

This  station  was  established  December  27,  1905,  at  the  bridge  of 
the  Houston,  East  and  West  Texas  Railway.  The  drainage  area 
above  this  point  is  practically  all  in  Texas. 

The  channel  is  straight  for  400  feet  above  and  4,000  feet  below  the 
station.  The  current  is  sluggish  at  low  stages.  The  right  bank  is 
low,  wooded,  and  liable  to  overflow;  the  left  is  high,  and  does  not 
overflow.  The  flood  plain  is  not  very  wide,  and  the  conditions  are 
favorable'for  accurate  measurements.  There  is  but  one  channel  at 
low  stages,  but  at  high  water  the  piers  of  the  bridge  divide  the  stream 
into  several  channels.  The  highest  flood  on  record  (gage  height  41.2 
feet)  occurred  in  1884. 

Discharge  measurements  are  made  from  the  railroad  bridge.  The 
initial  points  for  soundings  are  the  face  of  the  west  abutment  and 
the  east  face  of  each  pier.  The  section  under  each  span  of  the  bridge 
is  treated  as  a  distinct  channel. 

The  gage  is  marked  off  on  the  downstream  side  of  a  pier  of  the 
highway  bridge,  which  is  200  feet  above  the  railroad  bridge.  It  is 
near  the  west  bank.  A  boxed  chain  gage  which  is  attached  to  the 
upstream  railing  of  the  highway  bridge  is  also  used.  Gage  heights 
for  1903  to  1905  were  furnished  by  the  United  States  Weathyer  Bureau. 
The  datum  of  the  Weather  Bureau  gage  is  2.00  feet  above  that  of 
the  Geological  Survey,  and  the  gage  heights  have  been  reduced  to 
the  latter  datum.  The  bench  mark  is  a  railroad  spike  driven  into 
the  north  side  of  a  tree  150  feet  from  the  low- water  edge  on  the  east 
bank  between  the  railroad  and  highway  bridges;  elevation,  50.54 
feet.  The  reference  point  is  the  top  of  the  tie  at  the  foot  of  hip  ver- 
tical of  the  Pratt  truss,  north  side,  east  end;  elevation,  52.90  feet. 
Elevations  refer  to  the  datum  of  the  Geological  Survey  gage. 


SABINE   RIVER   DRAINAGE   BASIN. 


OK 


DiMcharge  rfuasurcmentM  of  Sabine  River  at  Logansport,  La.,  for  1906. 


Date. 


Hydrographer. 


March 20 T.U.Taylor. 

June  16. ' do 

July  6 do 

December 30.  ..i do 


Width. 


Feet. 
153 


Area  of       Gaee 


Dis- 


section,     height,     charge. 


Sq.ft. 
2,120 


130 


1,130 


Feet. 

Sec. 'ft. 

12.9 

2,2^0 

15.5 

3,500 

6.1 

530 

22.0 

6,830 

Daily  gage  height,  in  feet,  of  Sabine  River  at  Logansport,  La.,  for  1903-1906. 

1903. 


Day.         July.  Aug. 


Sept.  Oct.    Nov. ,  Dec. 


1 

7.0 

7.0 

6.4' 

3.0 

2 

;    7.4 

9.5 

6.0 

3.0 

3 

8.5 

11.5 

5.7 

3.0 

4 

9.9 

13.5 

5.4 

3.0 

5 

1  11.3 

14.4 

5.0 

3.5 

6 

13.6 

14.9 

4.5 

5.5 

t 

'  15.4 

15.1 
13.4 

4.2 
4.2  , 

6  6 

8 

16.0 

7.6 

9 

16.0 

11.4 

4.0  ' 

8.5 

10 

16.2  , 

10.0 

4.0  i 

10.0 

11 

16.5 

8.2 

4.0  1 

10.6 

12 

17.0 

6.8 

3.9 

11.0 

13 

17.2 

6.0 

3.8  ; 

11.3 

14 

1  17.7  , 

5.7 

3.7 

11.5 

15 

18.1 

5.4 

3.7 

11.7 

16 

18.6 

1 

5.1 

3.7 

11.8 

6.3 
6.2 
6.1 
6.0 
5.8 
5.6 
5.4 
5.2 
5.2 


5. 
6. 
7. 
7. 
7. 
7. 


6.8 


5.6 
5.6 
5.4 
5.4 


5. 
5. 
5. 
5. 
5. 


5.1 
5.0 
5.4 
5.8 
6.2 
6.3 
6.4 


Day.         July.   Aug. ,  Sept.  Oct.  i  Nov.    Dec. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


I 


18.8 
18.8 
18.8 
18.9 
19.0 
19.3 
19.5 
19.9 
19.9 
18.5 
14.9 
10.4 
7.7 
6.5 
6.0 


5.1 
5.1 
5.4 
5.6 
6.8 
8.0 

10.0 

12. 

12. 

11. 

10. 


0 

.0 

6 

2 


9.2 
8.0 
7.5 
6.8 


3. 
3. 

3. 
3. 
3. 


3. 
3. 
3. 
3. 


3.3 
3.3 


3.0 
3.0 
3.0 


12.0 


11. 

11. 

10 

9. 

8. 
8. 
8. 
7. 
7. 
7. 


6.9 
6.8 
6.6 
6.4 


I 


6.3 
6.1 
6.0 
6.0 
6.0 
6.0 
6.0 
5.9 
5.8 
5.7 
5.7 
5.7 
5.6 
5.6 


6.1 
5.7 
5.2 
5.1 
5.0 
5.0 
5.0 
5.0 


5. 
6. 
6. 
0. 


6.0 
6.0 
6.0 


1904. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.     Sept.     Oct.     Nov.    Dec. 


1. 
2. 
3. 
4. 
5. 

6. 

I, 

8. 

9. 

10. 

11. 
12. 
13. 

14. 
15. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 


6.0 
5.9 
5.8 
5.7 
5.6 

5.5 
5,5 
5.4 
5.3 
5.2 

5.1 
5.0 
4.9 
4.8 

4.7 

4.6 
4.5 
4.4 
4.4 
4.4 

4.4 

4.5 
4.6 
4.9 
5.3 


6.0 
6.8 
7.0 
7.4 
7.8 
8.5 


8.3 
8.0 
7.6 
7.0 
6.5 

6.0 
5.5 
5.2 
5.0 
5.4 

5.5 
5.5 
5.4 
5.3 
5.1 

5.0 
5.0 
5.0 
5.4 
5.6 

6.5 

8.8 

10.2 

11.0 

12.2 

11.6 

11.2 

10.2 

9.3 


8.5 
8.0 
7.4 
7.0 
6.6 

6.4 
6.2 
6.0 
5.9 
5.7 

5.4 
5.2 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.2 
5.5 

5.8 

6.0 

8.8 

11.0 

11.3 

11.0 
11.0 
11.4 
12.0 
12.3 
12.5 


12.5 
13.0 
13.2 
13.4 
13.0 

12.9 
12.2 
14.5 
18.8 
20.0 

20.2 
20.4 
20.0 
19.8 
19.2 

18.4 
17.6 
17.8 
17.6 
17.8 

18.2 
18.6 
18.8 
19.4 
19.6 

19.8 
20.0 
20.2 
19.6 
16.2 


11.4 

10.0 

8.2 

8.0 

9.0 

9.2 
10.2 
10.0 
10.2 
11.0 

12.0 
12.8 
13.4 
13.8 
14.0 


.2 

,3 


14. 

14. 

14.6 

14.8 

15.0 


15 
15. 
15. 
13. 


10.6 


8. 
6. 
6. 


5.6 
5.2 
5.0 


5.0 
5.0 
5.0 
5.0 
4.6 

4.2 


4. 
4. 
5. 
7. 


10.2 
12.4 
14.2 
15.4 
16.3 

16.2 
15.8 


15. 
15. 


15.6 

15.8 

IC.O 

15.6 

13. 

11. 


8 
4 


10.0 
8.6 
7.4 
7.0 
6.8 


7.0 
7.2 
8.0 
8.4 
9.6 

10.2 
10.2 
10.4 
10.2 
9.6 

9.2 
8.2 
7.6 
7.0 
6.6 


6. 
5. 
5, 
4. 


4.2 

4.0 
3.8 
4.0 
6.0 
6.6 


8.0 
8.2 
8.0 
7.6 


0 
6 


6.2 
5.6 
5.0 

4.8 
6.6 
6.4 
5.6 
5.4 

4.6 
4.6 
4.8 
4.6 
4.4 


5. 
5. 
5. 
5. 

4. 


4.4 
4.0 
3.8 
3.4 
3.4 

3.2 
3.2 
2.8 
2.8 
2.6 
2.6 


2.4 
2.4 
2.2 
2.2 
2.4 

2.6 
2.4 
2.4 
2.4 
2.6 

2.8 
3.0 
3.6 
4.4 

4.8 

4.8 


4. 
4. 
4. 
4. 

4. 
4. 

4. 
4. 
4. 


4.3 
4.2 
3.8 
3.6 
3.4 


3.2 
3.2 
3.0 


8 
8 

8 
8 
8 
7 
7 


2.7 
2.8 
2.8 
2.8 
2.8- 

2.7 
2.7 
2.7 
2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 


I 


2. 
2. 
2. 
2. 
2. 
2. 


2.1 
2.1 
2.2 
2.6 
2.0 

2.6 
2.6 
2.0 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.0 
2.7 


2. 
2. 

3. 
2. 


2.9 
2.9 
2.9 


3. 
3. 
3. 
3. 
3. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.8 

2.8 


2. 

2. 
2. 
2. 
2. 


2.8 
2.8 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.8 
3.0 

4.0 
22.0 
27.0 
28.8 
28.6 
27.8 
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SURFACE   WATER  SUPPLY,   1906. 


Daily  gagr  height,  in  feel,  of  Sabin*^.  River  at  Logansport,  La.,  for  I90,i-1906— Continued. 

1906. 


Day 


Jan.      Fob.      Mar.  j  Apr.     May.  '  June.    July.     Aug.     Sept. 


Oct.   I  Nov.     Dw. 


1 26. 0 

2 24.6 

3 22.0 

4 17.8 

•i ;  13.0 

6 10. 4 

7 10.2 

8 8.0 

9 8. 4 

10 7.8 

11 8.0 

12 9.2 

13 11.0 

14 12.6 

U 13.2 

I 

10 1  13.0 

17 13.2 

18 12.6 

19 10.8 

20 11.2 

21 ,  12.4 

22 12.4 

23 12.2 

24 12.0 

25 11.2 

26 9.8 

27 8.8 

28 8.6 

29 12.0 

30 13.2 

31 15.4 


18.0 
15.0 
13.5 
12.0 
10.0 

9.0 
10.5 
13.0 
17.5 
20.0 

21.5 
22.4 
23.0 
22.5 
22.0 

21.5 
18.8 
16.5 
18.2 
23.0 


25. 
25. 
26. 
26. 
26. 


22  0 
20.5 
18.0 
16.4 
15.3 

14.6 
12.0 


9 
15 
21 


8 
0 
0 


25.8 
28.5 
28.8 
28.0 
26.8 

25.0 
23.5 
21.8 
21.0 
21.2 

21.6 
22.0 
21.8 
23.6 
24.0 


2(>.  8  24. 5 

25.0  23.8 

23.5  23.5 

23. 0 

24.4 

24.0 


23.0 
22.8 
23.6 
25.0 
25.2 


24 

25 

25 

24.8 

24.5 


,8 
0 
0 


24.0 
24.0 
23.8 
22.8 
23.6 

24.0 
23.8 
24.0 
25.0 
25.6 

26.0 
26.9 
26.6 
26.9 
27.5 

27.8 
27.6 
27.5 
27.5 
28.0 


28.0 
27.8 
27.4 
27.0 
26.8 


26. 
26. 
26. 
26. 
26. 


26.8 
27.6 
29.0 
30.0 
30.8 

31.6 
32.0 
32.8 
32.9 
32.8 

32.5 
32.7 
33.6 
34.8 
35.7 

35.8 
3.'>.4 
34.6 
34.0 
33.2 
33.0 


33.2 
33.6 
33.5 
32.8 
32.0 

31.5 
30.6 
29.8 
29.0 
28.5 

27.8 
27.0 
26.6 
25.7 
24.0 

24.0 
22.2 
17.6 
13.0 
10.5 

10.0 
10.4 
10.8 
13.0 
15.3 

17.5 
18.5 
19.0 
19.7 
20.2 


I 


I 


21.0 
22.4 
23.2 
24.0 
24.0 

24.8 
25.0 
24.8 
25.3 
25.7 

26.0 
26.2 
26.6 
26.0 
26.2 

26.4 
27.4 
28.0 
31.3 
31.0 

30.0 
30.2 
30.0 
30.4 
30.7 

30.6 
32.3 
32.0 
31.3 
30.6 
29.7 


28.6 
27.7 
26.6 
25.7 
24.8 

24.0 
23.0 
22.8 
22.2 
22.0 

21.5 
20.2 
17.6 
13.8 
11.0 

11.0 
8.6 
7.7 
7.2 
0 


I  . 


7.1 
7.3 
7.8 
7.5 
6.0 

62 
5.8 
5.4 
5.4 
5.0 
5.2 


5.6 
5.8 
6.2 
6.4 
6.4 

6.2 
5.8 
5.4 
5.4 
5.4 

5.0 
5.0 
5.0 
4.6 
4.5 

4.5 
4.4 


4. 
4. 
6. 


6.0 
5.8 
6.2 
6.2 
5.8 

5.6 
5.3 
4.8 
4.6 
4.3 


4.2 
4.0 
4.0 
4.1 
4.3 

4.7 
4.9 
4.8 
4.9 
5.0 


I 


.8 
.8 


4. 
4. 

4.7 
4.6 
4.6 

4.3 
4.4 
4.4 

4.5 
4.3 

4.2 
4.0 
4.0 

4.1 
6.5 

10.0 
12.1 
11.8 
11.3 
9.8 
9.0 


8.8 
9.0 
9.3 
9.5 
9.2 

9.6 
11.8 
13.6 
13.5 
19.2 

20.2 
20.6 
20. 2 
19.8 
18.9 

18.0 
17.3 
15.5 
14.0 
13.8 

12.6 
12.4 
12.2 
13.9 
14.4 

14.0 
13.5 
12.0 
11.0 
10.0 


9.0 

9.2 

11.5 

12.0 

13.0 

12.8 
12.2 
11.8 
II.O 
10.8 

11.0 
11.0 
10.6 
13.8 
17.7 

20.0 
21.0 
21.5 
22.6 
23.8 

25.0 
25.  S 
27.0 
27.8 
2S-0 

28.3 

2S.2 
2S0 
27.8 
2«i.9 
27.2 


10O6. 


1 28.0 

2 29.5 

3 1  30.7 

4 31.2 

5 31.6 

6 31.2 

7 31.0 

8 30.8 

9 30.5 

10 30.0 

11 29.2 

12 28.:, 

13 26.7 

14 26.0 

15 25.0 

16 •  24.0 

17 22.4 

18 22.0 

19 21.5 

20 20. 0 

21 18.2 

22 20.0 

23 1  '23.8 

24 '  29.0 

25 30.2 

26 '  29.8 

27 :  29.0 

28 27.6 

29 26.0 

30 24.5 

31 '  23.0 


21.8 

20.4 

29.2  ' 

12.8 

20.6 

20.8 

29.7  ; 

13  3 

19.7  ■ 

21.0 

29.0  1 

13.7 

19.0 

21.0 

28.0  j 

13.8 

19.2  , 

1 

21.2 

28.0 

14.0 

19.6  ! 

21.0 

27.0  1 

14.0 

19.8 

20.7 

26.6 

15.8 

20.0 

19.0 

25.8 

16.0 

2D.  2 : 

18. 2 

25.0 

16.6 

20  0 

17.0 

24.6  , 

1 

17.0 

19. 3 

15.5 

24.0 

16.6 

18.5 

13.0 

23.7 

16.0 

15.4 

12.8 

23.8 

15.4 

17.0 

12.5 

24.0 

14.2 

17.2  , 

12.7 

23  8 

13. 0 

17.8 
18.5 
18.8 
19.0 
19.5 

19.0 
19.0 
18.8 
18.0 
19.2 

19.6 
20.0 
20.2 


12. 
12. 
13. 
13. 


13.6 

13.0 
11.8 
10.2 
10.0 
9.8 

9.6 
10.0 
18.2 
23.6 
25.7 
28.0 


23.5 
23.6 
23.0 
22.7 
22.0 

21.2 
19.0 
17.2 
14.0 
13.3 


13  9 
14.0 
13.0 
12.8 
12.0 


13  8 

14  0 
15.8 
17.0 
17.2 

16.6 
14.8 
14.0 
14.2 
14.8 

16.0 
10.0 
17.0 
17.0 
17.6 
18.0 


18.0 
18.6 
21.4 
22.6 
22.4 

22.8 
22.6 
21.7 
20.0 
18.0 

16.6 
15.6 
14.0 
15.2 
15. 0 

15.6 
15.8 
16.0 
13. 0 
11.0 

10.2 
9.4 

8.2 
8.0 
8.3 

8.6 

9.6 

11  8 

10  2 

9.4 


I 


9. 

8. 
8. 
8. 
7. 


6.8 
6.8 
6.6 
6.6 
6.4 

6.2 
6.6 
7.0 
7.2 
7.0 

7.0 
7.2 
8.0 
8.3 
8.0 

8.2 
7.8 
8.0 
8.0 
8.4 

8.8 

9.0 

8.7 

10.0 

15.0 

18.0 


19.0 
19.8 
20.3 
19.8 
17.4 

15.0 
15.8 
17.0 
11.6 
10.4 


7.8 

8.0 

8.0 

7.8 

0 
3 
0 
0 
6 


I 


6.4 
6.2 
6.6 
6.8 
7.2 

8.4 
9.0 
9.2 
9.0 
8.8 

8.5 
8.2 
8.0 
8.0 
7.6 
7.6 


7.8 

8.0 
8.0 
8.0 
7.6 
7.4 

7.6 
7.8 
7.8 
8.7 
9.0 

8.8 
8.5 
8.6 
8.6 
8.3 


8.3 
8.2 
7.8 
7.5 
8.2 

8.5 
7.7 
6.3 
5.1 
4.9 


4. 

5. 
5. 
5. 
4. 


4.5 
4.5 
4.5 
4.5 
4.3 

4.2 

4.1 
4.1 
4.3 
6.8 


6.4 
5.8 
5.5 
5.2 

4.8 

4.8 
4.7 
4.6 
4.6 
4.6 

4.5 
4.5 
4.4 
4.3 
4.3 


11.0 

'      4.3 

13.2 

4.2 

13.4 

5.1 

13.2 

6.0 

13.1 

6.0 

13.0 

6.1 

12.7 

6.4 

12.8 

6.2 

13.0 

6.0 

12.9 

5.8 

12.6 

5.8 

12.4 

6.0 

11.1 

5.6 

10.2 

5.9 

8.7 

6.5 

7.4 

7.2 
8.0 
8.6 
9.0 
9.4 

9.4 
9.3 
9.2 

S.8 
8.2 

80 
7.4 
7.0 
»>.7 
6.5 


S. 
14 
19 
21 

9? 


23.6 
24.4 
24.6 
24.0 
33.7 

22.1 
22.2 
21.6 
21.0 
22.0 
22.3 


SABINE   RIVER   DRAINAGE   BASIN. 
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Rating  table  for  Sabine  River  at  Logansport,  La.,  for  1903-1906. 


Height. 

1 

Dis- 
charge. 

Gage 
height. 

Dis- 
chargt*. 

hei^t. 

Di8- 

chargn. 

hei^. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge 

Feet. 

Sec./t. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

Feet. 

See.-ft. 

Feet. 

Sec.  ft 

\      2.10 

ia5 

3.(i0 

208 

5.20 

3>« 

9.00 

1.145 

24.00 

8,070 

1       2.20 

no 

3.70 

217 

5.40 

418 

10.  CO 

1.420 

25.00 

8,720 

2.30 

115 

3.80 

22(> 

5.60 

449 

11.00 

1.720 

26.00 

9.3M) 

2.40 

121 

3.00 

235 

5.80 

481 

12.00 

2.(K0 

27.00 

10,060 

2.50 

127 

4.10 

245 

e.oo 

515 

13.00 

2,390 

28.00 

10.730 

2.C0 

133 

4.10 

255 

6.20 

551 

'     14.00 

2.770 

29.00 

11,420 

2.70 

130 

4.20 

265 

6.40 

587 

,,     15.00 

3.180 

30.00 

12.120 

2.80 

140 

4.30 

276 

6.60 

624 

16.80 

3.620 

31.00 

12,830 

1      2.90 

153 

I'      4.40 

287 

6.80 

662 

17.00 

4,090 

32.00 

13,550 

,      3.00 

160 

4.50 

298 

7.00 

700 

1    18.00 

4.590 

33.00 

14,270 

3.10  , 

167 

4.60 

310 

,      7.20 

740 

'l    19.00 

5,120 

i    34.00 

15.000 

S-20  ' 

175 

ii      4.70 

322 

7.40 

780 

20.00 

5.670 

35.00 

15,740 

3.30 

183 

'       4.80 

334 

7.60 

821 

1     21.00 

6.240 

36.00 

16,490 

3.40 

191 

4.90 

347 

7.80 

863 

22.00 

6.830 

3.50 

1 

199 

5.00 

360 

,      8.00 

905 

;,    23.00 

7.440 

Note. — The  above  table  is  based  on  four  discharge  roeasuremexits  made  during  1906.  Dischaigra  for 
1906  computed  from  thlB  table  may  be  considered  reasonably  close  above  gage  height  6X)  feet.  All  dis- 
charges below  6.0  feet  are  provisional  and  sublect  to  revision.  It  has  been  assumed  that  conditions  of 
flow  remained  constant  from  July  1, 1903,  to  date,  but  this  may  not  be  true. 

.  Monthly  discharge  of  Sabine  River  at  Logansporty  La.,  for  190S-1906. 


Discharge  in  second-feet. 


Month. 


Maximum.  Minimum,  i    Mean. 


July 

August 

September- 
October.  . . 
November. 
December. 


190.'^ 


5,610 

.3.220 

,587 

2.040 

821 

.W7 


515 
374 
IW 
160 

:W8 

3(0 


3,460 

1,310 

252 

1,050 

530 

445 


ToUl  in 
acre-feet. 


213.000 
80.600 
15,000 
64,600 
31,500 
27.400 


The  period. 


432,000 


January.. 
February . 
Mairh.... 

April 

Siay 

Julie 


1904. 


July 

.\ngust 

September. 
Oct-ober. . . 
November. 
Decemlaer. 


The  year. 


1,020 

2,110 

2, 210 

6,010 

3,350 

3,760 

1.540 

700 

334 

175 

191 

11,. 300 

U.SOO 


287  ; 

448 

27,500 

360 

811 

46,600 

360  1 

894 

55,000 

2,110 

4,420 

263,000 

360  1 

1,880 

116.000 

245 

1,810 

108.000 

226  . 

808 

49,700 

133  ' 

341 

21.000 

110 

213 

12.700 

IW 

141 

8. 670 

105 

142 

8,450 

133 

1,730 

106,000 

105 


1.140  ' 


823,000 


January.. 
February, 

March 

April 

May 

June 


19a5. 


July 

August 

September. 
October... 
November. 
December. 


The  year . 


9,380 

9.920 

11.300 

10.700 

16,300 

14,700 

13,800 

11,100 

587 

2.070 

6.010 

10.900 

16.300 


863 

1.140 

1,360 

7,  .320 

9,510 

1,420 

6,240 

360 

276 

245 

1,090 

1,140 

245 


January.. 
February. 
March..., 

.\pril 

Mai 


1906. 


2,520 

155.000 

5.900 

328,000 

6.850 

421,000 

8,880 

528,000 

12.600 

776,000 

7.950 

473,000 

10.400 

640,000 

3.810 

234,000 

423 

25,200 

562 

34,600 

2,940 

175,000 

5,700 

350,000 

5,710 

4,140,000 

lay, 


June 

July 

August 

September. 
October... 
November. 
December. 


13.300 

6,710 

10,700 

11,900 

4.590 

7,320 

4,590 

5,840 

1,140 

2,540 

605 

8,460 


The  vear. 


13,300 


4,600 

3.350 

1,310 

2,250 

2,320 

905 

551 

.551 

.347 

255 

265 

605 

2W 


10,000 
5,200 
4.060 
7,110 
3,370 
3,520 
1,0)0 
1,900 

877 
1,220 

413 
3,820 


615,000 

289,000 

250,000 

423,000 

207.000 

209,000 

64,600 

117,000 

52,200 

75,000 

24,600 

235,000 


3,540  I       2,560,000 
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SUKFACE   WATER   SUPPLY,   1906. 


NECIIES    RIVER   AT    EVADALE,    TEX. 

A  gaging  station  was  established  on  Neches  River  at  Evadale 
July  1,  1904.  It  is  located  at  the  bridge  of  the  Gulf,  Beaumont  and 
Kansas  City  Railway.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  174,  page  15, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Daily  gage  heighly  in  feet,  of  Neches  River  ^  at  Evadale,  Tex,  for  1906. 


13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 

Jftn. 

1.. 

19.3 
19.5 
19.6 
19.7 
19.9 

20.2 
20.4 
20.5 
20.6 
20.7 

20.9 
21.0 

2 

3 

4 

5 

A 

7 

8 

9 

10 

11 

■ 

12.. 

21.1 
21.1 
21.0 

20.9 
20.8 
20.7 
20.5 
20.1 

19.8 
19.5 
19.2 
18.9 
18.7 

18.9 
19.1 
19.1 
19.1 
19.1 
19.2 


Ffeb. 


Mar.  !  Apr.     May. 


19.2 
19.7 
19.9 
19.8 
19.6 

19.5 
19.4 
19.3 
19.2 
18.0 

17.8 
17.5 
17,3 
17.1 
17.5 

18.0 
18.3 
1&2 
18.1 
18.0 

17.9 
17.7 
17.6 
17.5 
17.5 

17.5 
17.5 
17.4 


I 


17.4 
17.4 
17.3 
17.1 
17.0 

16.9 
16.9 
16.8 
16.7 
16.6 

16.5 
16.4 
16.3 
16.3 
16.3 

16.2 
16.1 
15.6 
15.9 
16.6 

17.8 
17.7 
17.7 
17.8 
17.1 

1&2 
14.8 
14.2 
15.9 
17.2 
17.8 


18.2 
1&6 
18.6 
18.3 
17.8 

17.5 
16.9 
16.7 
16.6 
16.4 

16.4 
16.5 
16.8 
16.9 
17.2 

17.6 
17.3 
18.7 
18.4 
17.9 

17.3 
17.0 
16.5 
16.1 
15.9 

15.6 
15.4 
15.4 
15.3 
15.4 


15.6 
15.8 
1&4 
16.7 
17.0 

17.3 
17.5 
17.4 
17.2 
17.1 

17.2 
17.4 
17.1 
16.7 
16.4 

15.9 
15.1 
15.6 
14.0 
13.6 

13.3 

lai 

13.1 
13.1 

lao 

12.9 
12.8 
12.7 
12.7 
12.6 
12.5 


June.  '  July.  '  Aug.  i  Sept.  i  Oct.     Nov. 


12.4 
12.3 
12.3 
12.8 

ia2 

13.4 
13.5 

ia4 
ia3 

13.5 

ia7 

14.0 
14.2 
14.5 
14.7 

14.7 
14.5 
14.2 
13.8 

ia5 

13.1 
12.8 
12.4 
11.3 
10.2 

9.9 
10.9 
11.7 
12.2 
12.3 


I 


I 


12.0 
11.7 
11.3 
10.9 
10.9 

10.6 
10.2 
10.0 
10.2 
10.4 

10.5  i 

10.6  I 

10.7  I 
11.5  I 
11.5  I 

10.5  i 
10.2  I 
10.7 
11. 2  I 
12.9  ' 

13.5 
14.5 
15.2 
14.9 
14.3 

13.9 

ia8 

13.3 
12.9 
13.7 
14.5 


15.2 
15.9 
16.2 
16.4 
16.1 

16.0 
15.9 
15.7 
15.5 
15.1 

14.7 
14.5 
14.5 
14.5 
14.4 

13.6 

las 
lai 

12.5 
11.9 

11.3 

11.0 

10.5 

9.9 

9.6 

9.5 
9.4 
9.3 
9.2 
9.0 
8.8 


S.7 
&5 
&3 

ai 

7.9 

7,7 
7.6 
7.5 
7.8 

a2 


a5 

9.3 

9.9 

9.9 

9.7 

9.3 

9.0 

Q    A 

a3 
ai 

7.9 
7.6 
7.4 

ao 
a4 

a9 

9.5 
9.1 

a7 
a2 


a2 

a2 
a4 
a? 

10.0 

10.9 
11.7 
12.3 
11.0 
10.5 

9.8 

9.2 

10.9 

12.7 

14.7 

1&5 
17.9 
19.7 
19.9 
20.0 

19.7 
19.2 

lai 

15.8 
14.7 

14.3 
14.0 

ia7 
ia5 
ia2 

12.8 


12.5 
12.2 
11.7 
11.3 
11.1 

11.1 
10.7 

las 

10.1 
10.0 

9.7 
9.2 

a9 
a7 
a5 

a3 
a2 
ao 
a2 
a4 

a6 
a9 

9.3 
9.5 
9.7 

10.0 

10.0 

9.8 

9.6 

9.5 


Dee. 


9.4 
9.3 
9.2 
9.2 
9.2 

9.3 
9.5 
9.7 
9.8 

las 

11.5 
12.3 

ia2 
las 

12.5 

las 

14.1 
14.6 
15.3 
1&2 

17.5 
17.0 
l&l 
16.0 
15.6 

15.2 
15.1 
15.0 
15.1 
15.2 
1.V2 


Rating  table  for  Neches  River  at  Evadale,  Tex.,  for  1905-6. 


height. 

Feet. 
7.40 
7.50 
7.60 
7.70 
7.80 
7.90 
a  00 

a  10 
a  20 
a  30 
a  40 


Dis- 
charge. 


Sec.-ft. 
560 
580 
600 
620 
640 
660 
680 
701 
722 
743 
765 


Gage        Dis-        Gage  |     Dis- 
height.   charge,    height,   chaige. 


Feet. 
a  50 
a  60 

a  70 
a  80 
a  90 

9.00 
9.10 
9.20 
9.30 
9.40 
9.50 


Sec.'ft. 
787 
809 
831 
&S4 
877 
900 
924 
948 
972 
997 
1.022 


G 
hei 


t. 


Feel. 

11.40 

11.60 

11.80 

12.00 

12.20 

12.40 

12.60 

12.80 

13.00 

14.00 

15.00 


Dis- 
charge. 

Sec.-ft. 
1.578 
1,650 
1.724 
1,800 
1,880 
1.966 
2.056 
2.150 
2.248 
2,790 
3.480 


1    Gage 
height. 

Dis- 
charge. 

Feet. 

Sec-n. 

16.00 

4,350 

17.00 

5.410 

laoo 

6,660 

19.00 

8,270 

20.00 

10.100 

21.00 

12.090 

22.00 

14.300 

1 

Note.— The  above  table  is  based  on  seven  discharge  measurements  made  during  1904^  and  is  fairly 
well  deOned. 


TBINITY  BIVEB  DBAIKAGE  BASIN. 
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Monthly  discharge  of  Neches  River  at  Evadale^  Tex.  ^  for  1906. 

[DniiULge  area,  8,200  square  miles.] 


Month. 


January 

February 

March 

ADril 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dischaige  in  second-feet. 


Maximum.    Minimum.      Mean. 


12,300 
9,910 
6,380 
7,760 
6,000 
3,250 
3,640 
4,750 
1,120 

10,100 
2.010 
6,000 


7,760 

5,520 

2,910 

3,720 

2,010 

1,120 

1,150 

854 

560 

722 

680 

948 


10,100 
7,210 
5,000 
5,490 
3,980 
2.400 
1,940 
2,600 
790 
3.630 
1,110 
2,680 


Total  in 
acre-feet. 


621.000 
400.000 
313,000 
327.000 
245.000 
143,000 
119,000 
160.000 

47.000 
223.000 

66.000 
165.000 


Run-off. 


Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

1.23 

1.42 

a879 

0.92 

0.621 

0.72 

0.670 

0.75 

0.485 

a56 

0.293 

0.33 

0.237 

0.27 

0.317 

0.37 

0.096 

0.11 

0.443 

0.51 

0.135 

0.15 

a327 

0.38 

12,300 


560 


3.920  ,     2,830,000 


.478 


6.40 


TBINITY  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF   BASIN. 

Trinity  River  rises  in  a  network  of  small  streams  in  the  counties 
of  Montague,  Jack,  Wise,  Denton,  and  Parker,  Tex.,  but  their  com- 
bined flow  above  Dallas  is  not  sufficient  to  keep  the  bottom  or  bed 
of  the  stream  moist  in  dry  times.  Below  Dallas  the  Trinity  flows 
through  a  wooded  country,  and  consequently  it  is  not  subject  to  sud- 
den floods  with  their  quick  run-offs. 

TRINITY   RIVER   AT   DALLAS,   TEX. 

This  Station  was  established  December  28,  1905,  at  the  Commerce 
Street  Bridge,  Dallas,  Tex. 

The  channel  is  straight  for  800  feet  above  and  100  feet  below  the 
station.  The  current  is  sluggish  at  low  water.  The  right  bank  is 
low,  partially  cleared  below  the  station,  and  during  high  water  is 
subject  to  overflow;  the  left  bank  is  high  and  does  not  overflow. 
Tlie  bed  of  the  stream  is  composed  of  clay. 

Discharge  measurements  are  made  from  the  Commerce  Street 
Bridge  or  from  the  Texas  and  Pacific  Railroad  bridge  a  short  dis- 
tance upstream. 

A  standard  chain  gage  is  fastened  to  the  downstream  handrail  of 
the  Commerce  Street  Bridge;  length  of  chain,  58.70  feet.  The  bench 
mark  is  the  top  of  the  window  sill  at  the  south  window  of  the  west 
side  of  the  building  of  the  Oliver  Plow  Company;  elevation,  54.25 
feet.  The  reference  point  is  the  top  of  the  floor  of  the  Commerce 
Street  Bridge,  under  the  downspout  of  the  gage  box;  elevation,  53.40 
feet.  The  reference  point  on  the  Texas  and  Pacific  Railroad  bridge 
is  the  top  of  the  tie  in  the  mid-panel  of  the  bridge,  upstream  side; 
elevation,  55.95  feet.  Elevations  refer  to  the  datum  of  the  gage. 
This  reference  point  is  reported  to  be  422.00  feet  above  mean  low  tide. 
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SURFACE   WATEB  SUPPLY,   1906. 


Discharge  vieaawemenU  of  Trinity  River  at  DcUhs^  Tex.^  tp  1906. 


Date. 


Hydrographer.     ^^^t.  eS^?^. 


R. 


1906. 

May  6 

May  6 

May? do. 

May7 do. 

May? do. 

May  8 do. 

Mays do. 

Mays do. 

May9 do. 


J.  Williams., 
.do 


Feet. 
32.6 
32.2 
31.2 
29.5 
27.3 
25.8 
25.0 
23.4 
22.3 


Sec.-ft. 
13,000 
11.500 
9.500 
7,550 
6,000 
5.140 
4,790 
4,420 
4.100 


Date. 


Hydrographer. 


R.  J.  Williams. 
....do 


1906. 

May  10 

May  10 

May  10 do 

May  11 do 

Mayll do 

May  12 do 

June  23 T.  U.  Taylcr 

July  2 do 

December  29 do 


Daily  (jaye  height,  in  feel  y  of  Trinity  River  at  Dallas,  Tex.,  for  JUn.i-JiHft;. 

1903. 


Gage 
height. 

Feet. 

19.4 

16.9 

1Z9 

11.3 

10.0 

9.1 

8.1 

4.5 

4.0 


Dis- 
chaigiv 


Sec.-ft. 
3.270 
2.:i20 
l,rviO 

770 
597 

2W 

3rt5 


Day.         July.   Aug.    Sept.  Oct.    Nov.    Det'. 


Day.  July.  I  Aug.    Sept.'  Oct.    Nov.    I>ti 


1 

8w8 

5.7 

2.8 

9.9 

a  3 

2.0      17. 

4.  1       4.  3 

1. 

8       4.1 

2.2 

l.s 

2 

7.9 

4.3 

2.5 

21.5 

10.  2  , 

2.0      18. 

as      4. 1 

1. 

8     as 

2.1 

5.1' 

3 

17.7 

3.8 

2.4 

23.5 

7.3  ; 

2.0      19. 

a  2     a  6 

1. 9      a  5 

2.1 

:•  4 

4 

22.6 

3.3 

2.4 

20.6 

5.1 

2.1      20. 

ai     a2 

1. 

9     a  4 

2.1 

2.U 

5.   .   . 

2:>.  (i 
31. 5 

3.1 
2.9 

2.5 
2.2 

las 

21.1 

4.2 

3.8 

2.1      21. 
2.0      22. 

as     3. 1 
a2     ao 

1. 
1. 

9     ai 

9  '     2.8 

2.1 
2.1 

2  1 

6 

2.1 

7 

32.1 

2.9 

2.4 

23.9 

a5 

2.0      23. 

as       2.8 

1.9       2.8 

2.1 

2.2 

8 

27.8 

2.8 

2.2 

18.5 

3.2 

1.9      24. 

ao       2.8 

1.9       2.7 

2.1 

2. 3 

9 

20.2 

2.7 

2.2 

15.5 

2.9 

1.9      25. 

ai  1   2.7 

1.9       2.6 

2.1 

2.4 

10 

11.1 

2.5 

2.1 

12.2 

2.7 

1.9      2(>. 

ao  1    2.8 

1. 8       2. 3 

2.0 

2-4 

11 

6.5 

2.5 

2.1 

11.0  ; 

2.7  1 

1.9      27. 

2.9       2.7 

1. 

S  .    2.3 

2.0 

2.3 

12 

5.8 

2.4 

2.1 

9.3  ' 

2.6 

1.9      28. 

2.9       2.7 

1. 

8       2.3 

2.0 

O    0 

13 

6.4 

2.4 

2.0 

6.5 

2.5 

1. 8      29. 

2.8       2.6 

2.3       2.3 

2.0 

2.2 

14 

6.5 

2.5 

1.9 

5.8 

2.5  , 

1. 8    ro. 

a  7       2. 5 

a 

1       2.2 

2.0 

2.1 

15 

5.5 
4.3 

,     4.6 
4.7 

1.8 
1.8 

4.2 
4.1 

2.3 ; 

2.2 

1.8      31. 
1.8 

8.0       2.6 

.... 

..    a5 

2  1 

16 

lf>ai. 

Day. 

J 

fan. 

Feb. 
2.9 

Mar. 
2.0 

Apr. 
4.1 

May.    J 

1 

6.2 

fune. 
5.5 

July. 

8.5 

Aug. 

as 

Sept. 
2.3 

Oct. 

Nov. 
5.2 

Dec. 

1 

2.3 

2.7 

2-3 

2 

2.3 

2.8 

2.0 

3.5 

6.8 

9.4  . 

7.1 

a; 

2.3 

2.4 

4.3 

2.:J 

3 

2.2 

2.8 

2.0 

3.2 

5.2 

10.7  i 

4.4 

as 

2.5 

ao 

a? 

2.:i 

4 

2.2 

2.7 

1.9 

2.9 

15.1 

20.9 

3.8 

as 

2.7 

2.8 

a  4 

2.2 

5 



2.2 

2.8 

1.9 

3.2 

23.0 

24.5 

3.8 

ao  I 

2.9 

2.7 

a2 

2.2 

6 

>  •  •  ■ 

2.1 

5.2 

1.9 

7.5 

17.8 

23.8 

6.3 

a  9 

6.2 

2.5 

2.9 

2-0 

/ 

2.1 
2.3 

6.1 

4.8 

1.9 
1.9 

6.8 
14.6 

19.5 
21.8 

20.1 
17.9 

4.5 
3.8 

5.1 
10.4 

6.9 

a  4 

2.5 
2.5  1 

2.8 
2.7 

2.4 

8 

2.4 

9 

2.2 

4.1 

1.9 

18.0 

15.1 

16.1 

3.2 

7.3 

4.4 

2.4 

2.6 

2. 3 

10 

■  ■  •  • 

2.1  1 

3.7 

1.8 

24.8 

13.2 

14.8  , 

2.9 

6.2 

6.8 

2.5 

2.4 

2.3 

11 

*  >  •  • 

2.1 

3.4 

1.8 

26.9 

8.3 

12.1 

2.8 

5.7 

6.6 

2.4 

2.4 

2.3 

12 

•    >    «    a 

2.1 

3.1 

1.8 

14.2 

7.2 

19.4 

2.6 

6.3 

4.9 

2.3 

2.4 

2.2 

13 

2.1 

2.9 

1.9 

7.1 

6.1 

20.0 

2.7 

7.6  1 

a  9 

2.3 

2.4 

14 

2.1 

2.5 

2.2 

6.3 

4.5 

16.7 

2.5 

6.8  ! 

a  4 

2.4 

2.4 

2.2 

l.-» 

2.1 
2.1 

2.4 
2.4 

2.3 

2.1 

5.5 
4.9 

3.2 
3.1 

11.8 
10.9 

2.1 
2.2 

5.9 ; 

4.8 

a  2 

6.0 

2.3 
2.1 

2.6 
2.5 

2.2 

16 

2.4 

17 

2.1 

2.3 

3.5 

7.1 

3.0 

8.5 

2.1 

a  6 

7.9 

2.1 

2.4 

2.4 

18 

2.0 

2.3 

6.8 

4.3 

13.8 

6.3 

2.0 

a  2 

6.5 

2.2 

2.4  1 

2.4 

19 

2.0 

2.2 

5.4 

3.9 

8.1 

5.3 

2.7 

ao 

4.6 

2.3 

2.3 

2.3 

20 

...     ' 

2.0 

2.2 

14.5 

3.2 

5.2 

4.6 

2.4 

2.9 

a? 

2.3 

2.6 

2.3 

21 

•2.2 

2.2 

21.0 

2.9 

4.9  , 

4.1 

2.2 

2.8 

a  3 

2.3 

2.4 

•» 

1 

2.5 

2.1 

24.7 

2.7 

4.5 

3.7 

2.5 

2.7 

as 

2.2 

2.4 

2,4 

23 

1 

5.7 

2.1 

17.2 

3.0 

4.2  , 

6.2 

2.4 

2.7 

ai 

2.3 

2.3 

2.4 

24 

' 

5.6 

2.1 

10.1 

3.6 

4.0  1 

6.0 

4.0 

2.5 

2.9 

2.2 

2.3 

2.4 

25 



5.1 

2.1 

5.2 

4.1 

3.6  ; 

i.  1 

3.6 

2.5 

2.8 

2.9 

2.4 

20 

4.2 

2.1 

24.8 

3.9 

3.5 

i\.  3 

2.8 

2.4 

2.5 

a  4 

2.2 

2.:^ 

27 

3.1 
2.7 
3.4 
4.5    . 
3.7    . 

2.0 
2.0 
2.0 

27.0 

24.0 

10.2 

7.5 

5.6 

3.6 
3.4 
3.9 
4.1 

3.7 
6.8 
5.4 
4.9 

6.6    .. 
i 

4.6 
3.8 
4.1 
9.4 

2.4 
2.3 
2.2 
2.1 
2.2 

2.5 
2.2 
2,6 
2.4 

2.5 
2.4 
2.9 

ao 

11.2 

12.8 

6.2 

a9 

6.5    . 

2.4 
2.4, 

2.3  1 
2.3  1 

i 

2.3 

28 

•)  •► 

29 

30 

'»  •) 

31.:....::::::.:. 

2.3 

2,2 

TtUNITY   KIVEB   DRAINAGE   BASIN. 
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Ikiily  gage  height,  in  feet,  of  Trinity  River  at  Dallas^  Tex.,  for  J90'i-1906 — ('ontinu(»<l 

1805. 


Day. 

Jan.  ' 

Feb. 

Mar. 

Apr. 

• 

May.' 

Juno. 

July. 

Aug. 

S«T)t. 

Oct. 

Nov. 

Dw. 

1 

2.3 

2.6 

3.5  > 

5.4 

24.5 

13.7 

6.4 

7.7 

3.2 

3.0 

3. :. 

5.1 

•» 

2.3  , 
2.2  . 
2.2 

2.6 
2.5 
2.5 

3.3 
3.2 
3.2  1 

14.5  ' 

27.2 
29.3 

2«>.7  . 

23.2  , 

10.3  1 

8.4 

7.8 
6.0 

5.6 
5.4 

18.1 

6.8 
6.4 
5.9 

3.3 

3.6 
3.3 

3.0 
12.1 
19.2 

3.4 
3.3 
3.1 

4.8 

:\       

4.3 

4 

4.3 

,"» 

2.2 
2.3  . 

2.5 
2.6 

3.3 
3.2 

27.5 
18.2 

8.9 
7.9 

7.4 
6.7 

21.0 
19.4 

5.7 
5.4 

3.3 
3.2 

15. 6 
13.6  , 

3.5 
3.5 

4.3 

»1 

4.2 

i.. ...... ....... 

2.3 
2.3 

2.9 
3.2 

3.2 
4.1 

15.1  < 
15.9  ! 

7.3  ■ 
12.9 

6.1 
5.9 

22.6 
24.5 

4.9 
5.0 

3.0 
3.2 

12.5  1 
7.7 

5.0 
5.0 

4.2 

8 

4.2 

u        

2.4 

2.9  i 

3.5 
6.1 

8.1 
11.3 

17.0 

17.5 

1 

14.6  1 
10.2  ' 

5.7 
5.1 

28.3 
30.2 

4.8 
5.4 

3.1 
3.3 

5.6  1 

4.7  1 

7.1 
19.2 

4.1 

10 

4.0 

11 

3.8 

3.5 

9.1 

12.5 

7.5 

5.2 

32.1 

5.3 

5.4 

4.4 

25.0 

3.8 

12 

10.5  : 

6.8  1 
3.8 

3.5 
4.1 
4.7 

6.2  , 

^.9 

5.6 

10.6 

8.4  1 
6.7 

21.4 
27.3 
31.5 

5.1 
5.0 
5.1 

33.8 
32. 1 

28.0 

4.9 
4.6 

4.6 

6.5 
4.2 

6.2 

4.0 
3.7  ' 
3.6 

27.2 
23.7 
15.2 

3.9 

n          

9.3 

14 

•22. 6 

1-. 

3.5 

3.7 

5.2, 

5.9 

34.4 

5.1 

21.1 

6.3 

5.2 

3.4 

14.0 

26.1 

Hi 

3.2 

3.6 

8.2 

5. 6 

32. 5 

14.3 

11.5 

6.2 

r,.3 

3.3 

11.5 

27.3 

17 

2.9 

3.2 

9.2  , 

5.3 

29.7 

12.0 

8.3 

.'5.3 

6.6 

3.5 

9,7 

18.4 

IS 

2.8  t 

J.  2 

16.8 

4.9  , 

22.9  1 

5.2 

7.4 

4.8 

5.6 

3  3 

7.5 

9.8 

11) 

2.8 

4.9 

24.0 

5.8  1 

15.8 

6.3 

7.4 

4.8 

5.0 

3.2 

6,0 

12.2 

20 

2.9 

8.1 

21.3 

15.7 

9.8 

6.1 

8.7 

4.4 

4.3 

3.8 

5.5 

1.».5 

2.9 : 

6.6 

12.1 

11.0  , 

24.3 

5.2 

(>.9 

4.3 

3.9 

3.6 

5.1 

24.1 

•>> 

2.8 
2.6  , 

5.9 
5.3 

10.8 
9.8 

10.1 
8.3 

28  5 
34.6 

10.9 
11.2 

8.4 
19. 5 

4.2 
10.2 

3.7 

3.5 

4.3 
(>.  5 

4.8 
4,8 

25.3 

23 

23.2 

24 

2.5 

5.0 

7.1 

14.6  • 

34.8 

7.5 

26.9 

7.6 

3.3 

5.1 

4.7 

13.9 

2.5 
2.5  , 

4.9 
4.3 

7.3 
6.1 

28.9  • 
32.0 

33.0 
30.8 

6.9 

6.4 

28.5 
28.6 

5.4 

4.7 

3.3 
3.2 

4.7 
6.2  ' 

9.3 
9.4 

10.2 

% 

7.8 

27 

2.4 

4.0 

5.6 

31.2 

25.4  ' 

5.8 

27.8 

4.4 

3.0 

4.8  ' 

7.2 

6.4 

28 

2.4 

3.6 

5.1 

26.7 

20.2  ' 

24.2 

23.1 

4.1 

3.0 

4.4 

6.0 

6.1 

29 

2.5 

8.8 

20.1 

19.8  , 

21.5 

16. 5 

3.9 

3. 5 

4.3 

5.8 

5.9 

:» 

2.5 

9.4  1 

18.8 

20.7  ! 

8.2 

11.7 

3.6 

3.1 

4.0  , 

5.3 

5.8 

31 

2.4 

5.7 



12.4 

«.2 

3.2 

3.8  ' 

6.9 

IfMMI. 


1 

0 

6. 7 

7. 0 

5.6 
5.4 
5.4 
5.4 
5.2 

5.2 
5.4 
5.3 
5.0 
5.0 

4.8 

4.8 

21.2 

27.5 

27.3 

18.3 
9.9 
8.6 
8.2 

12.5 

23.1 
25.2 
17.5 
11.3 
11.0 

9.5 
7.9 
7.4 



6.9 

8.6 

11.3 

9.3 

7.7 

6.8 

8.3 

17.5 

16.1 

9.8 

8.2 
7.8 
7.2 
7.0 
(i.8 

6.7 
6.5 
6.5 
6.9 
7.1 

7.1 
6.8 
6.5 
6.3 
6.9 

13.8 
14.7 
7.7 
6.7 
5.9 
8,5 

7.3 

6.5 
6.0 
6.3 
6.0 

6.7 
14.7 
11.5 

9.1 

8.4 

7.9 

7.0 

10.5 

1.5. 5 

10.6 

8.9 
6.9 
6.5 
6.5 
6.5 

19. 6 
24.1 
21.0 
12.3 

8.8 

7.8 
7.2 
6.7 
6.7 
6.4 

6.4 

9.4 

24.4 

28.2 

32.0 

32.8 
30.9 
2().8 
23.1 
18.8 

11.1 
9.2 
8.9 
8.0 

15. 4 

28.5 
32. 0 
34.9 
34.  6 
31. 6 

2l>.9 
•27.1 

2»).8 
24. 3 
17.8 

24.7 
24.0 
17.7 
14.5 
12. 6 
10.3 

9.4 
12.0 
•25.4 
29.0 
30.9 

31.6 
30.8 
27.7 
25.1 
24.3 

24.0 
22.6 
17.1 
10.4 
9.0 

8.6 
8.6 
8.5 
7.9 
7.3 

7.3 
14.0 
8.1 
6.9 
6.5 

7.0 
8.6 
7.  5 
6.3 
.5. 9 

5. 5 
5.  5 
5.3 
5.2 
5.0 

4.  / 

4.7 
5.0 

5.1 
11.4 
7.6 
9.0 
7.8 

7.3 
15.2 
2-2.2 
24.  5 
13.1 

9.8 

.3 

7.9 

4 

5 

11.3 

15. 2 

6 

1 . , 

11.5 

8.5 

s 

7.5 

9 

6.3 

10 

11 

12 

13 

14 

15 

16 

17 

1      5.8 

'      6.7 

6.9 

i      6.9 

-       7.0 

1      6.9 

6.  .> 

.1       6.4 

\k 

6.2 

19 

. . . .     ■      5. 9 

20 

21 

'      5.0 

6. 2 

•» 

.1      (>.  4 

7.7 

23 

'      6.3 

7.3 

24 

1      6.1 

(.3 

25 

6. 1 

7.2 
19.8 

•21 1... 

1 

6.1 

27 

1      6.2 

24.3 

'28 

6.9 

25.4 

•29 

6.3 

2*2.9 

:in.. 

6.2 

•25.  6 

31... 

:    :    6.0 

2().  4 

17.5 

11.5 

8.3 

6.7 

6.0 


7. 
15. 
16. 


16.9 
11.1 

10.9 
24. 6 
28.6 
•2*).  3 
29.3 

•24.  6 
4 

6 

8 


I 


14 

11 
13 
11 


10.0 

10.2 

9.4 

8.0 

7.2 


8 
I 

0 
9 
6 
4 


6. 

5. 
10 


8 
2 
3 


9.2 
21.1 

2li.  1 
27.1 
21.5 
19.3 
16.7 

14.4 
11.4 
17.3 
15. 0 
12.9 

10.3 
HA) 
7.6 
7.6 
6.9 

J5. 3 
5.9 
5.  7 
5. 5 
7.8 

15. 8 

14.5 

9.3 

7.4 

r,.  3 


5.7 
5.3 
5.2 
5.0 

4.S 


8 
0 

2i 

6  I 

5  I 

3 

3 

^1 
0 


4.6 
5.2 
5. 9 
5. 3 
5.0 

5.0 
4.9 
4.9 
4.8 
4.8 


4.6 
4.5 
4.5 
4.5 
4.3 
4.3 


4.2 
4.2 
4.2 
4.2 
4.3 

4.3 
4.3 
4.2 
4.2 
4.3 

4.2 
4.1 
4.1 
4.1 
4.1 

4.1 
4.1 
4.1 
4.3 
4.4 

4.4 
4.4 

4.5 
4.8 
5. 3 

6. 2 
6.4 
6.1 
.5.8 
.5.4 


5.0 
4.8 
4.8 
4.8 

4.7 

4.7 
4.5 
4.5 
4.5 
4.4 


.5.8 
7.7 
8.9 
7.8 
7.3 

6.8 
6.2 
5.6 
5.3 
5.2 

5.0 
4.6 
4.1 
4.0 
4.5 
4,8 
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SURFACE   WATER   SUPPLY,   1906. 


Hating  table  for  Trinity  River  at  Dallas,  Tex.,  for  1903-1906, 


Gage 
height. 

Dis- 
charge. 

Sec. -ft. 

Gage 
height. 

Feet. 

Di»- 
chAige. 

Sec.-ft. 

Gage 
height. 

Fret. 

Dia- 
chaige. 

• 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

'   Gage 
hei^t. 

Feet. 

Dia-     ' 
chaiige. 

Feet. 

Feet. 

Sec.-ft. 

1.80 

105 

3.30 

183 

4.80 

284 

7.60 

557 

21.00 

3,460 

1.90 

110 

3.40 

189 

4.90 

292 

7.80 

581 

22.00 

3,800 

2.00 

U5 

3.50 

195 

5.00 

300 

8.00 

605 

23.00 

4,160 

2.10 

120 

3.fiO 

201 

5.20 

318 

9.00 

735 

24  00 

4,.S40    1 

j      2.20 

125 

3.70 

207 

5.40 

336 

10.00 

875 

25.00 

4.9C0 

2.30 

130 

3.80 

213 

5.60 

354 

11.00 

1.030 

26.00 

5,410 

2.40 

136' 

3.90 

219 

5.80 

372 

12.00 

1,200 

27.00 

5,910 

2..'iO 

140 

4.00 

225 

6.00 

300 

13.00 

1,390 

28.00 

6.500 

2.<',0 

145 

4.10 

232 

6.20 

410 

14.00 

1.500 

29.00 

7,180 

1      2.70 

150 

4.20 

239 

6.40 

430 

15.00 

1,810    : 

30.00 

8.050 

1      2.80 

155 

4.30 

246 

6.60 

450 

16.00 

2.040 

31.00 

9,250 

2.90 

IfiO 

4.40 

253 

6.80 

470 

17.00 

2.290 

32.00 

11.000 

'      3.00 

165 

4.50 

2»0 

7.00 

490 

18.00 

2,550 

33.00 

13.190 

3.10 

171 

4.60 

258 

7.20 

512 

19.00 

2.830 

34.00 

15.530 

3.20 

177 

4.70 

276 

7.40 

534 

20.00 

3.130 

35.00 

18.000 

NuTK.  —The  above  table  is  baaed  on  seventeen  discharge  measurements  made  during  1906  and  is  weU 
defined  between  gage  heights  4.0  feet  and  33.0  feet.  There  is  more  or  less  uncertainty  in  applying  this 
table  to  gage  heights  prior  to  1906,  because  of  the  lack  of  definite  information  concerning  the  permanency 
of  the  gaging  section.    This  must  be  determined  by  future  measurements. 

Monthly  discharge  of  Trinity  River  at  Dallas,  Tex.,  for  1908-1906. 


Discharge  in  second-feet. 


July 

August 

September. 
October... 
November. 
December. 


Month. 


1903. 


Maximum. 


11,200 
363 
171 
4,500 
905 
135 


The  period 


January . . 
February , 
March 


1904. 


April 

May 

June 

July 

August 

September. 
October... 
November. 
December . 


363 

400 

5,910 

5,360 

4,160 

4,740 

670 

935 

593 

1,350 

318 

140 


Minimum.     Mean.    ' 


155 
135 
105 
125 
115 
105 


1,620 
180 
120 

1,100 
200 

lift 


115 
115 
105 
150 
165 
207 
115 
125 
130 
120 
125 
125 


159 
163 

1,080 
758 
892 

1.380 
195 
264 
245 
228 
152 
130 


The  vear . 


January . . 
February , 

Man-h 

April 

May 

June 


1905. 


July 

August 

September. 
October. . . 
Noveml)or. 
December. 


The  yeiir. 


5,910 

105 

950 

125 

618 

140 

4,540 

177 

11,000 

292 

17,500 

523 

4,620 

300 

15,000 

336 

905 

177 

450 

165  ' 

2,890 

165  1 

6,020 

171  , 

6,080 

213 

17.500 

171 

470 


Totalln 
acre-feet. 


99,600 
11.100 

7,140 
67.600 
11.900 

7,360 

205,000 

9,780 

9.3M) 

66,400 

45.100 

54.800 

82.100 

12.000 

16.200 

14.600 

14.000 

9.040 

7.990 

341.000 


185 

242 

779 

2,780 

5,460 

811 

3,970 

340 

239 

501 

1,050 

1,450 


11.400 

13.400 

47.900 

165,000 

336.000 

4S..3Q0 

244.000 

20.900 

14.300 

30:80D 

62., TOO 

89,200 


1906. 


1,480  I   1,080,000 


January . 
Febniary 
March .  .*. 

April 

May 

June 


July 

August 

September. 
October. . . 
November. 
December. 


1,860 

354 

6,200 

284 

2,420 

381 

4,580 

390 

17,800 

430 

10.200 

381 

5,610 

276 

7,420 

336 

5,960 

318 

381 

225 

430 

232 

722 

225 

535 

1,480 

733 

993 

5,370 

2,690 

1,600 

1,830 

1,510 

285 

270 

.332 


32,900 

82.200 

45,100 

59,100 

330,000 

160.000 

98.400 

113,000 

89.800 

17.  .500 

16.100 

20.400 


The  year. 


17,800 


225 


1,470         1,060,000 
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TRINITY  RIVER   AT   RIVERSIDE,  TEX. 

This  station  was  established  on  Trinity  River  at  Riverside,  Tex., 
in  December,  1902,  at  the  bridge  of  the  International  and  Great 
Northern  Railroad.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  Xo.  174,  page  17,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Daily  gage  height,  in  f eft,  of  Trinity  River  at  Riverside,  Tex.,  for  1906. 


DAy.             Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auu. 

Sept. 

Oct. 

Nov. 

Dec. 

1.. 

33. 1 

20.7 

28.6 

15.2 

23.7 

27.7 

14.8 

17.0 

12.2 

11.1 

9.6 

13.7 

2.. 

33.0 

19.5 

27.7 

17.0 

2:^.6 

30.2 

15.4 

17.9 

U.2 

12.3 

9.3 

14.2 

3 

36.0 

18.0 
17.2 

26.7 
25.8 

IH.O 
18.7 

20. 1> 
18.6 

30.7 
31.5 

15. 2 
14.3 

18.4 
18.9 

11.2 

11,2 

13.1 
13.1 

9.1 
9.1 

14.1 

4. 

36.3 

13.7 

,) 

36.6 

16.7 
16.0 

24.9 
23.7 

IS.  8 
19.0 

17.1 
15.8 

32.2 

32.8 

13.3 
12.1 

19.3 
19.8 

13.0 
13.5 

12.2 
11.3 

9.0 
9.0 

12.7 

6.. 

36.6 

11.7 

*  .   . 

36. 3 

15.7 
15.2 

21.0 

18.2 

18.3 
17.7 

1.5.9 
18.7 

33.2 
33.5 

11.2 
10.8 

20.5 
20.0 

13.5 
12.5 

10.5 
10.1 

8.0 
8.S 

11.1 

s.. 

35.5 

10.5 

9.. 

34.3 

15.4 

16.2 

17.4 

20.4 

33.6 

10.4 

20.6 

11.3 

9.8 

8.H 

10.2 

10.. 

33.0 

14.2 

15.5 

18.0 

20.9 

33.6 

10.4 

20.7 

12.7 

8.6 

8.7 

10.0 

11.. 

'    30.7 

13.7 

15.1 

18.4 

21.3 

33.3 

9.9 

20.8 

15.0 

8.4 

8.6 

9.7 

12.. 

'    26.6 

13.2 

14.7 

19.1 

21.7 

32.9 

13.7 

21.1 

16.4 

8.2 

8.6 

8.6 

13 

21.7 

17.2 
22.6 

15.0 
16.0 

19.7 
21.0 

22.1 
22.3 

32.4 
32.0 

10.4 
10.2 

20.7 
19.7 

17.4 
18.0 

8.1 
8.2 

8.5 
8.5 

8  5 

14.. 

1    *■*■  • 

18.5 

8.5 

15 

'     16.9 

27.0 
29.7 

16.8 
16.4 

20.5 
19.5 

22.7 
23.1 

31.7 
31.5 

12.2 
12.0 

18.4 
16.9 

18.2 
18.5 

9.9 
11.3 

8.5 
8.4 

8.4 

16.. 

1 
,     16.2 

10.0 

17.. 

'     15^ 

29.5 

15.6 

17.5 

23.6 

31.4 

11.8 

15.9 

18.1 

11.8 

8.4 

14.2 

18.. 

1     15.3 

28.3 

14.7 

16.0 

24.1 

31.0 

14.0 

16.7 

17.2 

11.5 

8.4 

20.2 

19.. 

14.7 

27.2 

14.0 

16.0 

24.8 

30.6 

14.9 

17.4 

16.0 

11.3 

8.4 

22.5 

20.. 

14.1 

1 

26.7 

13.6 

16.5 

25.6 

30.0 

14.4 

18.2 

15.0 

11.7 

8.4 

23.2 

21.. 

14.7 

26.7 

13.2 

16.5 

26.6 

29.4 

13.3 

18.7 

14.4 

12.0 

8.4 

23.7 

il. . 

26.5 

27.1 

12.9 

15.5 

27.4 

28.8 

12.3 

19.1 

13.7 

12.2 

8.3 

24.2 

n.. 

31.2 

27.5 

12.6 

14.6 

28.4 

28.2 

13.4 

19.5 

13.0 

11.9 

8.3 

25.1 

24... 

29.5 

28.3 

12.5 

14.0 

28.0 

27.2 

16.0 

19.6 

11.7 

11.4 

8.5 

25.9 

io.. 

25.7 

28.8 

12.4 

14.2 

28.2 

25.0 

17.0 

19.8 

11.3 

11.1 

8.6 

27.0 

2B... 

;    22.2 

28.2 

12.3 

15.0 

28.2 

19.7 

17.5 

20.2 

11.2 

10.9 

8.7 

28.4 

27... 

20.7 

28.2 

12.2 

16.2 

27.3 

15.2 

17.2 

20.5 

11.4 

10.7 

8.8 

29.7 

28... 

1    21.1 

27.9 

12.2 

17.4 

28.3 

16.2 

15.7 

20.7 

10.8 

10.5 

9.0 

30.7 

29... 

1     21.5 

12.7 

18.1 

27.6 

15.2 

14.4 

20.3 

10.7 

10.3 

10.1 

31.7 

30... 

'    21.7 

12.7 

21.4 

27.1 

14.6 

17.2 

18.4 

10.5 

10.1 

12.2 

32.4 

31... 

'    21.5 

1 

13.7 

27.1 

16.0 

15.1 

9.9 

32.6 

Monthly  discharge  of  Trinity  River  at  Riverside,  Tex.,  for  1906. 

[Drainage  area,  16,000  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. ,  Minimum. 


Mean. 


—  I    Total  in 
acre-feet. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


22,800 

16,400 

15,400 

9, -290 

15,200 

19,900 

6,220 

9,040 

6,980 

3,030 

2,460 

19,000 


The  year. 


22,800 


3,700 

13,200 

3,100 

10,300 

2,460 

5,840 

3,630 

6,240 

4,930 

11,200 

4,0(50 

15,500 

1,100 

3, 4.10 

4,420 

7.4.'H) 

1,430 

3,530 

386 

l,r^V) 

441 

6«M) 

471 

7,400 

812,000 
572,000 
359,000 
371,000 
689,000 
922,000 
212,000 
458,000 
210,000 
101,000 
39,300 
455,000 


Run-off. 

• 

Sec  .-ft.  per 
sq.  mile. 

Depth  in 

inc 

jhes. 

0.825 

0.95 

0.644 

.67 

0.36.5 

.42 

0.390 

.44 

0.700 

.81 

0.9m 

1.08 

0.216 

.25 

0. 4CS 

.54 

0.221 

.25 

0. 103 

.12 

0.041 

.05 

0. 462 


3S6 


7,200       5,200.(X)0 


.  4.10 


.53 

6.11 


Note. — The  above  discharges  are  liable  to  large  error  for  low  and  medium  stages,  owing  to  the  incon- 
stistent  data  on  which  they  are  based. 
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SURFACE    WATER   SUPPLY,   1906. 


BRAZOS  RIVER  DRAINAGE  BA8IN. 

DESCRIPTION    OF    BASIN. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western  Texas 
in  Hale  and  Lamb  counties,  flows  in  a  general  southeasterly  direction, 
and  empties  into  the  Gulf  of  Mexico  south  of  the  mouth  of  Trinity 
River.  In  its  upper  stretches,  above  Young  County,  it  flows  througli 
flat  plains,  and  is  unreliable  for  power  purposes.  Its  drainage  basin 
is  entirelv  within  the  State  of  Texas. 


BRAZOS    RIVER    AT    WACO,  TEX. 

This  station  was  established  September  14,  1898,  at  the  suspension 
bridge  on  Bridge  street,  Waco,  Tex.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  Xo.  174, 
page  19,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years.  During  1906  the  gage  was  read  twice  each 
day  by  W.  J.  Cassaday. 

Daily  gage  height,  in  feel,  of  Brazos  River  at  Waco,  Tex.,  for  1906. 


Day. 

'  Jan. 

Feb. 

Mar. 

.3.0 
3.0 
3.0 
3.0 
2.9 

2.95 
3.2 
3.3 
3.1 

3.  as 

3.0 
3.0 
3.0 
3.0 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.85 

2.8 

2.9 

2.&5 

2.8 

2.8 
2.8 
2.85 
3.  15 
3.  15 
3.00 

Apr. 

2.85 
2.8 

2.85 
2.85 
2.85 

3.1 

3.15 

3.0 

2.95 

2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.85 

2.8 

3.4 

3.6 

3.75 

4.5 

4.75 

4.2 

3.95 

3.75 

2.95 
2.8 
2.8 
3.  .5 
3.55 

May. 

3.45 
3.25 
3.3 
10.25 
9.55 

8.1 

7.45 

6.55 

5.95 

5.1 

5.05 

4.4 

4.45 

4.50 

4.2 

4.25 
5.8 
6.6 
6.05 

6.  as 

5.9 
5.35 
5. 15 
6.45 
9.55 

7.4 

9.1 

9.ft') 

7.6 

6.95 

6.25 

June. 

5.95 

8.4 
12.0 
16. 15 
17.40 

19.8 

17.7 

13.25 

12.55 

11.55 

ia50 
8.85 
6.70 
5.90 
5.55 

5.35 

5.4 

4.95 

4.8 

4.8 

4.45 

4.5 

4.4 

4.15 

4.2 

4.6 
4.6 
4.7    ■ 
4.25 
3.9    , 
1 

July. 

4.0 
4.0 
4.5 
4.5 
4.1 

3.8 
3.6 
3.4 
3.3 
3.3 

3.2 
4.2 
5.4 
5.1 
4.6 

4.1 
6.2 
5.6 
7.5 

8.4 

9.5 

7.7 

ia4 

8.0 
7.0 

7.4 
6.5 
6.3 
5.9 
5.5 
5.2 

Aug. 

,      5.5 
5.4 
5.0 
4.7 
4.6 

5.8 
5.2 
5.2 
4.9 
8.2 

7.8 
9.1 

ia8 

9.7 

lao 

9.2 
8.0 
7.6 
7.2 
6.5 

5.9 
6.0 
5.5 
5.5 
5.2 

5.0 
4.7 
4.6 
4.4 
4.3 
4.1 

Sept. 

4.1 

'      4.0 

I      4.5 
!      7.5 

&2 

1      7.6 

9.1 

4.  t 

7.0 

6.6 
6.1 
5.8 
5.5 
5.4 

5.1 
5.1 
5.5 
5.4 
5.5 

5.3 
5.3 
5.0 
4.9 
5.5 

6.0 
5.2 
5.5 
5.1 
5.0 

Oct. 

1 

4.5 
4.5 
4.4 
4.4 
4.2 

4.2 
4.1 
4.1 
4.1 
4.0 

4,0 
3.9 
3.9 
3.9 
3.8 

3.8 
3.8 
3.7 
3,7 
3.7 

6.5 
6.0 
5.6 
5.3 
5.0 

4.6 
4.3 
4.0 
4.1 
4.0 
4.0 

Nov. 

I>ec. 

1 

2 

3 

4 

0 

3.5 

3.5 

3.0 

3.75 

3.6 

3.6 

3.6 

3.55 

3.5 

3.5 

3.5 
3.4 
3.4 
3.4 
3.35 

3.2 

3.2 

3.15 

3.1 

3,1 

3.2 

3.35 

3.3 

3.15 

3.1 

3.1 

3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.85 
2.95 
5.75 
4.95 
4.7 

4.2 

4.1 

4.05 

3.95 

3.8 

3.6 

3.5 

3.4 

3.55 

3.45 

3.2 
3.1 
3.05 



3.9 
3.8 
3.7 
3.7 
3.7 

3.7 
3.5 
3.5 
3.5 
3.4 

3.4 
3.4 
3.4 
3.3 
3.3 

3.3 
3.2 
3.2 
3.2 
3.2 

3.2, 
3.2  ! 
3.1 
3.5 
3.4 

3.4 
3.5 
3-7 
3.7 
3.7 

3-ii 
3.fi 
3.5 

a.  5 

3.5 

6 

7 

3.4 
3  3 

8 

3  2 

9 

3-2 

10 

11 

3.2 
3  2 

12 

4. 1 

13 

4  3 

14 

4-3 

15 

7.  ii 

16 

(i  6 

17 

5,  4 

18 

.■x  1 

19 

l-fi 

20 

4..'> 

21 

4.,'i 

22 

4.  4 

23 

24 

25 

26 

27 

28 

29 

30 

31 

4.1 
4-1 
4.0 

3  9 

3,9 
3.9 

:j.9 

:«.s 
,3.7 

BRAZOS   BIVEB   DBAINAGE   BASIN. 
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Rating  table  for  Brazos  River  at  Waco,  Tex.,  for  ]  905-6. 


height. 


Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


Dis- 
charK**- 

Sec.-ft. 
284 
323 
365 
410 
460 
520 
590 
665 
740 
820 


height. 

Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 


Dis- 
cbarge. 

Sec.-ft. 
900 
980 
1.0()5 
1. 150 
1,235 
1,320 
1,410 
1,r>00 
1,595 
1.695 


Gage 
height. 


Feet. 


80 
90 
00 
20 
40 
5.60 
5.80 
6.00 
20 
40 


Dis-         Gage 
charge,    height. 


6. 
6. 


Sec.-ft. 
1.795 
1.900 
2,0a'i 
2.225 
2. 455 
2,700 
2.955 
3.220 
3,490 
3.770 


Feet. 
6.60 
6.  HO 
7.00 
7.20 
7.40 
7.(K) 
7.80 
8.00 
9.00 

10.00 


Dis- 
charge. 

Sec.-ft. 
4.a'>5  , 
4,345 
4.645 
4.955  I 
5.275  i 
5,6a5 
5.945  i 
6,300 
8.190 
I0.2»i0 


II   Gage 
height. 

II 

Feet. 
11.00 
12.00 
13.00 
14.00 
1.5.00 
16.00 
17.00 
18.00 
19.00 
20.00 


Dis- 
charge. 

Sec.'ft. 

12.510 

14.900 

17.450 

20.200 

23.180 

26  400 

29.850 

33.500 

37..'jOU 

41  700 


Note.— The  alwve  table  is  baaed  on  discharge  measurements  made  during  1900-19a5  and  is  well 
dpflned. 


Monthly  discharge  of  Brazos  River  at  Waeo,  Tex.,  for  IWm. 
\  Drainage  area,  30,800  squanB  miles.] 


Month. 


Januarj- 

Fe])ruarv 

March.." 

.ipril 

May 

June 

July 

.\UgU8t 

Septemlwr 

Octolier 

November 

December 

The  year 


Discharge  in  second-feet. 

Run- 

■off. 

-    -           — 

1 

Total  in 

Maximum. 
860 

Minimum. 

_.  1 

365  , 

Mean,    i 

acre-feet. 
33,700 

Sec.-ft.  per 
sq.  mile. 

0.018 

Depth  in 
inches. 

548  1 

0.02 

2,890 

304  1 

733  : 

40,700 

0.024 

0.02 

520 

284  : 

352 

21,600 

0.011 

0.01 

1,740 

284 

547 

32,500 

0.018 

0.02 

10,800 

490 

3,970 

244,000 

0.129 

0.15 

40.900 

980  ' 

8,610 

512.000 

0.280 

0.31 

11,100 

460 

3,090 

190,000 

0.100 

0.12 

12,000 

1,150 

4.020  1 

247,000 

0.131 

0.15 

8,390 

1,060 

3,020 

180.000 

0.098 

0.11 

3,910 

820  1 

1,400 

86.100 

0.046 

0.06 

980 

4<iO 

640 

38,100 

0.021 

0.02 

5,440 

4<iO 

284 

1.270 
2,  ,'150  : 

78,100 

0.041 

0.05 

40,900 

1,700,000 

.076 

1.03 

_        

BRAZOS    RIVER    AT   RICHMOND,  TEX. 

This  station  was  established  January  1,  1903,  and  was  discontinued 
June  30,  1906.  It  is  h)cated  at  the  bridge  of  the  Southern  Pacific  Rail- 
road. The  conditions  at  the  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  174,  page  21,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Daily  gage  heig?Uj  in  feet,  of  Brazos  River  at  Richmond,  Tex.,  for  1906. 


Day. 

1 

2 

3... 

Jan. 

1 

J    6.4 
..1    6.3 
..     6.3 
..      6.2 
..     6.1 
..;    6.1 
..'    5.6, 
.-     5.3  ! 
..      4.0, 
..     4.1 
..     4.3 
..     4.3 
..      4.3  I 
..      4.1  1 
..     4.0; 
..     3.9  ' 
1 

Feb. 

3.3 
3.2 
3.2 
3.2 
3.1 
3.4 
3.5 
3.8 
3.4 
3.1 
2.9 
2.7 
2.7 
2.7 
3.1 
3.2 

1           ' 

Mar. 

1 

5.7  ! 
5.4 
5.1 
4.0  1 
3.8 
3.6 
3.4 
3.2  1 
3.2 
3.0 
3.0  1 
2.9 
2.8 

2.8  1 
2.8 
2.8  ! 

i 

Apr. 

2.4 
2.5 
2.7 
2.9 
3.0 
2.9 
2.8 
2.7 
2.7 
2.7 
2.6 
2.4 
2.3 
2.3 
2.3 
2.4 

May.  June. 

3.1  1    8.1 
5.0       7.3 
4.9  1    6.5 
4.7  •    5.0 
4.3  ,    9.0 

4.3  1  14.0 
4.7  ,  17.1 

5.4  19.5 
8.3  1  21.2 

Day. 

1  17 

18 

19     ... 

1 

1  Jan. 

3.7 

3.5 

3.3 

3.2 

3.2 

4.7 

5.4 

6.1 

5.9 

6.0  1 

6.0  ' 

5.1 

5.3 

4.1 

Feb. 

3.5 
10.5 
9.6 
8.3 
7.9 
7.5 
7.1 
7.1 
6.9 
6.4 
6.2 
5.9 

Mar. 

2.8 
2.8 
2.8 
2.7 
2.7 
2.5 
2.4 
2.4 
2.5 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 

1  Apr. 

5.4 
7.0 
5.8 
4.4 
3.4 
3.4 
3.2 
3.1 
4.0 
4.6 
4.3 
3.8 
3.6 
3.3 

1 
May. 

-  — 

3.9 
3.7 
3.6 
3.5 
3.3 
4.9 
4.8 
4.6 
4.5 
4.5 
9.0 
11.0 
9.5 
9.5 
9.5 

June. 

7.2 
6.5 
6.2 

4 

5 

6 

7 

1  20 

21 

22 

23 

24 

25 

5.3 
6.2 
4.0 
4.3 

8 

9 

4.3 

4. 1 

10 

11 

12 

1.3 

7.0 
6.5 
5.8 
5.1 
4.7 
4.4 
4.1 

18.4 
16.1 
14.2 
12.1 
10.5  ' 
9  2 

26 

27 

28 

29..    .       . 

4.0 
3.9 
4.1 
4  3 

14 

30 

4.3 

15... 

31 

Li 

8.1  ' 

1 
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SURFACE    WATER   SUPPLY,    1906. 


Rating  table  for  Brazos  River  at  Richmond,  Tejr.,for  1905-6. 


Oage 

Dis- 

Gage 

Dis- 

Gage 

Di.s- 

Gage 

Dis- 

Gage 
hel^t. 

Dia- 

height. 

charge 

height. 

charge. 

height. 

chaige. 

height. 

charge. 

charge.  | 

Ffet. 

Sec.-ft. 

Fret. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft.  ' 

Feet. 

Sec.-ft. 

2.:M) 

1.290 

3.40 

2,  ISO 

4.50 

3,310 

6.00 

5,120 

8.00 

7.950 

2.40 

l.»0 

3.  .50 

2, 270 

4.^0 

3,420 

6.20 

5,380 

8.20 

8,250 

2.50 

1.430 

3.  to 

2.370 

4.70 

3.530 

6.40 

5.6<0    , 

8.40 

8.550 

2.ro 

1,500 

3.70 

2.470 

4.80 

3.640 

6.60 

5.940    ' 

8.fO 

8.850 

2.70 

1.5K0 

3.80 

2.570 

4.90 

3, 7fiO 

6.80 

6.220 

8.80 

9,1(0 

2.80 

l.(i<;0 

3.90 

2,670 

5.00 

3.880 

1    7.00 

6,500 

9.00 

9.480 

2.m 

1.740 

4.00 

2.770 

5.20 

4.120 

7.20 

6.780 

10.00 

11,120 

3.00 

1.820 

4.10 

2  870 

5.40 

4.3t:o 

7.40 

7.W50 

11.00 

13,020 

3.10 

1.910 

4.20 

2,980 

5.60 

4.(iOO 

7.60 

7.350 

12.00 

15.270 

3.20 

2.000 

'    4.30 

3.090 

.5.80 

4.860 

1     7.80 

7.650 

13.00 

17.590 

3.:)0 

2.090 

1    4.40 

3,200 

Note  .    The  above  table  is  based  on  discharge  measurements  made  during  1902-1905  and  is  well  defined. 
Above  gage  height  13.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  240  per  tenth. 

}fonfhly  discharffe  of  Brazos  River  at  Richmond,  Tex.,  for   1906. 

[Drainage  area,  44,000  square  miles.] 


Month. 


January . 
February 
March . . . 

April 

May 

June 


The  period , 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

ToUl  in 
acre-feet. 

Sec-ft.  per    Depth  in 
sq.mile.    |   inches. 

5,660 

12,000 

4,730 

6,  .500 

13.000 

37,300 

2,000 
1,580 
1,290 
1,290  . 
1,910  - 
2,070 

3,780 
4,120 
1,950 
2,260 
4.813 
10,900 

232,000 
229,000 
120,000 
134,000 
296.000 
649,000 

0.086 
0.094 
0.044 
0.051 
0. 10.1 
0.248 

0.10 
0.10 

o.a-i 

O.Oti 
0.  i:t 

0.2S 

1,660,000 

'   *l  ""      

LAMPASAS  SPRINGS  AT  LAMPASAS,  TEX. 

Sulphur  Fork  of  Lampasas  River  rises  in  the  town  of  Lampasas  in 
two  springs,  the  Hancock  and  the  Hanna.  Hancock  Spring  is  about 
1  mile  S.  30°  W.  from  the  court-house,  on  the  east  bank  of  a  fork  of  the 
Sulphur.  The  Hanna  Spring  is  in  the  city  of  Lampasas  and  is  about 
one-fourth  mile  X.  20°  E.  from  the  court-house.  Around  the  head 
of  the  spring  a  pool  about  60  feet  in  diameter  has  been  constructed 
of  stone  and  cement.  The  water  issues  from  this  over  an  inclined 
apron  and  can  be  diverted  to  a  large  bath  house  or  permitted  to  run 
off  through  an  underground  conduit,  across  which  boxes  have  been 
fitted,  with  the  top  omitted,  so  that  the  stream  is  visible  and  can  be 
measured.     The  Hanna  Spring  is  strongly  impregnatesd  with  sulphur. 

Disehanje  measurements  of  the  Ilancoek  and  Hanria  springs,  IjampasaSy  Tex. 


Date. 


Ilydrographer. 


December,  1900.    T.  U.  Taylor, 

December.  l'.K)l do 

August.  1902 do 

February.  1900 do 


Discharge. 


Hancock  .<■ 


HAnna. 


10.3 

4.0 

Il.O 

1.5 

7.6 

1-4 

8.1 

1.6 

« These  measurements  include  the  flow  of  the  .spring  and  the  small  discharge  of  the  stream, 
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The  joint  discharge  of  these  streams  is  used  within  2  miles  of  the 
town  of  Lampasas  for  three  power  plants,  which  are  fully  described 
in  Water-Supply  Paper  Xo.  105. 

COIX)RAI>0  RIVKR  (OF  TKX^VH)  I>RAINAGE  KASIX. 

DESCRIPTION   OF   BASIN. 

Colorado  River  rises  in  the  extreme  western  portion  of  Texas, 
within  a  few  miles  of  the  eastern  boundary  of  New  Mexico,  flows  in 
a  general  southeasterly  direction,  and  empties  into  the  Gulf  of  Mexico 
in  Matagorda  County.  The  drainage  area  above  Austin  is  37,000 
square  miles  and  above  Columbus  40,000  square  miles;  it  includes 
the  comer  of  New  Mexico.  Its  main  tributaries  are  the  Concho,  the 
San  Saba,  and  the  Llano.  The  Concho  has  a  reliable  flow  and  con- 
tributes a  greater  amount  of  water  than  the  Colorado  at  their  junction. 
The  Concho  furnishes  water  for  irrigation  and  water  power,  and  sup- 
ports, in  Irion  and  Tom  Green  counties,  some  excellent  irrigation 
systems,  described  in  Water-Supply  Paper  No.  71.  San  Saba  and 
Llano  rivers  are  described  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin 
to  the  Gulf  it  traverses  a  rather  flat  country,  where  its  waters  are 
utilized  for  many  power  plants,  and  are  extensively  used  for  rice 
irrigation  in  Colorado,  Wharton,  and  Matagorda  counties. 

COLORADO   RIVER   AT    AUSTIN,    TEX. 

This  station  was  established  December  21,  1897.  It  was  originally 
located  at  the  dam  near  Austin,  Tex.,  and  on  the  failure  of  this  dam 
was  removed  to  the  Congress  Avenue  Bridge,  south  of  the  city.  The 
conditions  at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  174,  page  24,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Colorado  River  at  Austin,  Tex.,  in  1906. 


Date. 


June  8. 
June  8. 
Jane  9 . 
June  9. 


Hyd««rapher.     ^.Z%,_ 


Dato. 


Carl  Blocher 

do 

do 

do 


Hyd^grapher.     ^,1,^1!^,. 


Feet. 
8.1 
7.5 
5.5 
4.9 


Sec.-ft. 

25.800 

20,500 

10,400 

7.430 


June  9 H.  H.  Fox, 

June  10 do 

June  II I do 


Feet. 
4.9 
4.5 
3.9 


Sec.-ft. 
7,440 
5,820 
4.020 
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SUBFACE   WATER   SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Colorado  River  at  Austin,  Tex.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 


(». 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
•27. 
28. 
'29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

.Vpr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

'n.0. 

1.1 

0.9 

0.9 

1.3 

1.4 

1.8 

2.6 

3.1 

3.2 

2.3 

1.8 

1.2 

1.1 

.9 

.9 

1.3 

1.4 

1.8 

2.6 

2.8 

3.1 

2.2 

1.8 

1.2 

1.1 

.8 

.9 

1.3 

1.3 

1.8 

2.5 

2.7 

3.2 

2.2 

1.8 

1.2 

1.1 

.9  1 

.9 

1.3 

1.3 

1.7 

3.0 

2.5 

3.3 

2,2 

1.7 

1.2 

1.0 

.9  1 

.9 

1.4 

1.4 

1.7 

2.9 

2.5 

3.6 

2.1 

1.6 

1.3 

1.0 

1.0 

1.0 

1.5 

1.4 

2.8 

3.4 

2.5 

7.9 

1.9 

1.5 

1.3 

1.0 

.9 

.9 

1.5 

1.4 

11.3 

3.4 

2.4 

8.4 

1.8 

1.5 

1.2 

1.0 

.9 

.9 

1.5 

1.3 

8.1 

3.9 

2.4 

7.1 

1.6 

1.4 

1.2 

1.0 

.9 

.9 

1.4 

1.3 

5. 5 

4.3 

2.4 

5.2 

1.6 

1.2 

1.4 

I.O 

.9 

.9 

1.4 

1.2 

4.5 

4.4 

5.6 

3.8 

1.5 

1.2 

2.8 

.9 

.9 

.9 

1.3 

1.2 

3.9 

4.8 

14.8 

3.7 

1.5 

1.1 

2.6 

.9 

.9 

1.0 

1.4 

1.1 

3.2 

4.5 

19.5  , 

3.6 

1.5 

1.0 

2-5 

.9 

.9 

1.0 

1.4 

1.1 

2.9 

4.4 

16.3 

8.3 

1.5 

1.0 

2.  .5 

.9 

1.5 

1.0 

1.3 

1.2 

2.7 

5.8 

11.1 

8,1 

1.4 

.9 

2.5 

.9 

1.4 

1.0 

1.3 

1.3 

2.4 

5.6 

7.4  , 

8.0 

1.4 

.9 

2.0 

.9 

1.4 

.9 

1.2 

1.3 

2.2 

5.3 

1 
5.1 

8.2 

1.4 

1.0 

2.6 

.9 

1.3 

.9 

1.3 

1.4 

2.0 

5.2 

9.6 

8.1 

1.4 

1.0 

2.9 

1.0 

1.2 

.9 

1.3 

2.0 

4.1 

10.3 

7.3 

1.4 

.9 

2-9 

1.0 

1.2 

.9 

2.8 

1.3 

2.0 

5.8 

7.1 

7.1 

1.4 

1.1 

2.6 

1.0 

1.3 

.9 

3.2 

1.3 

1.8 

5.8 

5.8 

5.4 

1.4 

1.2 

2.4 

1.0 

1.3 

.9 

3.3 

1.7 

1.8 

5.7 

4.2 

5.1 

1.4 

1.2 

2.4 

1.0 

1.2 

.9 

3.3 

1.6 

1.9 

5.8 

4.1  ! 

4.8 

1.3 

1.1 

2.4 

1.0 

1.1 

.9 

3.2 

1.6 

1.9 

5.6 

4.1 

4.5 

1.2 

1.1 

2.3 

1.0 

1.0 

1.0 

2.0 

2.0 

1.7 

5.4 

3.0 

4.1 

1.2 

1.6 

2.3 

1.0 

.9 

1.0 

2.3 

2.8 

1.6 

5.4 

3.8 

3.8 

1.1 

1.7 

2-0 

1.0 

.9 

.9 

2.2 

4.3 

1.5 

5.0 

3.8 

3.8 

1.1 

1.8 

2.0 

1.0 

.8 

.9 

2.0 

.'i.4 

1.5 

4.3 

3.5 

3.5 

1.1 

1.5  i 

1.9 

1.0 

.8 

2.2 

1.8 

3.8 

1.5 

3.8 

3.4 

2.7 

1.1 

1.5 

1.8 

1.0 

2.1 

1.7 

3.4 

1.5 

3.4 

3.3 

2.6 

1.1 

1.5 

1.7 

.9 

1.6 

1.4 

3.2 

1.5 

3.3 

3.0 

2.5 

1.1 

1.5 

1.5 

.9 

, 

1.4 

3.1 

2.9 

3.1 

1.1 

1-5 

Rating  tabl*  for  Colorado  River  at  Austin,  Tejr.,  for  1905-6. 


Gage 
hel^t. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec-.ft. 

Gage 
height. 

Feet. 

Dis- 
chaige. 

Sec.-ft. 

Gage 
hei^t. 

Feet. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

0.80 

175    , 

1.90 

790 

3.00 

2,2(0 

4.20 

5. 170    1 

0.90 

195 

2.00 

885 

3.10 

2,450 

4.40 

5.810    i 

1.00 

220 

2.10 

990 

,        3.20 

2.650 

4.60 

6.510    i 

1.10 

250    1 

2.20 

1.105 

'        3.30 

2,860 

4.80 

7.270 

1.20 

290 

2.30 

1,225 

3.40 

3,070 

5.00 

8.080 

1.30 

340 

2.40 

1.345 

3.50 

3.290 

5.20 

8.920 

1.40 

400 

2.50 

1.470 

3.60 

3,530 

5.40 

9,760 

1.50 

470 

2.60 

1,605 

3,70 

3.780 

5.60 

10.600 

1.60 

r>40 

2.70 

1,750 

3.80 

4.040 

i        5.80 

11,440 

1.70 

620 

2.80 

1,910 

1        3.90 

4.310    1 

,        6.00 

12,280 

1.80 

700 

1 

2.90 

2.080 

4.00 

4.580 

6.20 

13.130 

Note. — The  above  table  is  based  on  dischaTi^e  measurements  made  during  1904-1906  and  is  well  defined 
>)etween  gage  heights  0.8  feet  and  6.0  feet,  .\bove  gage  height  6.1  feet  the  rating  curve  is  a  tangent,  the 
difference  being  tiO  per  tenth. 
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Mofnlhly  discharge  of  Colorado  River  at  Atistin,  Tex.,  for  1906. 
[Drainage  area,  37.000  square  miles.] 


Month. 


Januar>' 

February 

March 

April 

May 

Jimo 

July 

Au^ist 

Sept^mlwr 

()ctol)or 

Novemlwr 

December 

The  vear. 


Diachar 

ge  in  second-feet. 

Total  in 

Run-oH. 

imum. 

1 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

aw  1 

195 

217  ' 

13,300 

0.00.59 

.01 

470  , 

175 

247 

13.700 

0.0067 

.01 

1.100 

185 

273 

16,800 

0.0074 

.01 

2,«» 

290 

912 

54,300 

0.025 

.03 

9.7(X) 

250 

1.250 

76,900 

0.034 

.04 

3.5.100 

470 

3.  aw 

199.000 

0.090 

.10 

11.400 

1,470 

«,320 

389,000 

0.171 

.20 

70.300 

1,340 

12.600  ! 

775.000 

0.341 

.39 

22.600 

1.470 

9,().50 

.574.000 

0.261 

.29 

1,220 

2.50 

511 

31.400 

0.014 

.02 

700 

195 

399 

•23,700 

O.OU 

.01 

2.080 

290 
175 

999 
3,060  , 

61.400 
2,230,000 

0.027 

.03 

70,300 

.083 

1.14 

COIX)BAIK)    RIVER    AT   COLUMBUS,    TEX. 

This  station  was  established  in  December,  1902,  at  the  highway 
bridge  east  of  Columbus.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  174,  page  27, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Daily  gage  height^  infeei^  of  Colorado  River  at  Columbus,  Tex.,  for  1906. 
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Ratimj  UtbUfor  Colorado  Riur  at  Columbut,  Trj..  for  190i-I906. 
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SAN  SABA  RIVER  XEAR  SAN  SABA,  TEX. 

This  station  was  established  December  30,  1904,  1  mile  northwest 
of  the  town  of  San  Saba,  Tex.  The  conditions  at  the  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No,  174, 
page  29,  where  are  given  also  references  to  publications  that  con- 
tain data  for  previous  years. 

Daily  gage  height,  in  fat.  of  San  Saba  Riier  war  San  Saba.  Tex. .for  1906. 


(U)LORAI)0    RIVER    (oF    TEXAS)    DRAINAGE    BASIN. 
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Daily  gage  height,  infect,  of  San  Saba  River  near  San  Saba,  Tex.,  for  J906-'Coni\mied. 


Day 


Jan.  '  Fob 


11 7.8 

12 7.8 

13 '  7.8 

14 7.8 

15 7.8 

1(3 '  7.8 

17 7.9 

18 '  7.9 

19 t  7.9 

20 1  7.9 

I 

21 !  7.8 

?2 7.8 

23 i  7.8 

24 1  78 

25 '  7.8 

26 1  7.8 

27 7.8 

28 1  7.8 

29 1  7.8 

30 1  7.8 

31 1  7.8 


7.8 
7.8 
7.8 
7.8 
7.8 


7. 
7. 

I. 

I. 

•7. 

7. 
7. 
7. 
7. 
7. 


7.8 
7.8 
7.8 


11  ;        ■        ,        " 

Mar.     Apr.  I  May.    June.    July.     Aug.     Sopt.  ,  Oct.   |  Nov.    Doc. 


7.8 
7.8 
7.8 
7.8 
7.8 

7.7 
7.7 
7.6 
7.6 
7.0 

7.6 
7.0 
7.6 
7.6 
7.0 

7.6 
7.6 
7.5 
7.5 
7.5 
7.5 


"^~ 

'  ■" 

•      7.6 

7.6 

1      7.6 

7.0 

1      7.6 

7.5 

7.6 

7.5 

7.6 

7.5 

7.5 

7.5 

7.5 

7.5 

7.6 

7.5 

7.7 

7.4 

i      7.7 

1 

7.4 

7.7 

7.5 

7.7 

7.5 

7.7 

8.1 

7.6 

12.9 

7.6 

8.8 

7.6 
7.6 

7.0 
7.6 
7.6 


I 
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9.3 
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7.5 
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7.5 

i.   .) 

7.5 
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8.0 
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10.1 

8.5  i 
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8.0 
8.0 


8.0  ■ 
7.9  I 
8.3 
8.2  I 
7.9 

7.8  I 
7.8 
7.8  I 
7. 8  I 
7.8  I 


5 
5 
6 
6 
6 

7 
7 
7 
7 
7 


7.6 
7.6 
7.6 
7.6 
7.6 

7.6 
7.6 
7.6 
7.6 
7.6 


7.7 
7.7 
1. 1 
7.8 
7.8 

I.  I 
7.8 
7.7 
7.7 
7.7 
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7.8 

7.6 

7.7 

7.7 
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7.8 

7.8 

7.6 

7.8 

7.7 
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7.6 

7.8 

7.7 

7.6 

7.8 

7.7 

7.4 

7.6 

7.8 

7.7 

7.6 

7.8 

7.7 

7.6 

7.6 

7.7 

LLANO   RIVER. 

Llano  River  drains  the  territory  east  of  Sonora  and  northeast  of 
Rocksprings  and  joins  the  Colorado  about  20  miles  southeast  of  the 
town  of  Llano.  The  South  Llano  is  fed  by  large  springs  whose  joint 
discharge  has  measured  90  second-feet  at  Jimction  at  the  minimum 
stage.  In  Kimble  County  alone  on  the  South  Llano  there  are  some 
fifteen  small  irrigation  plants,  and  at  Junction  an  irrigation  plant  on  a 
large  scale  has  begun  operations.  Its  plan  is  to  take  the  water  from 
the  South  Llano  and  irrigate  several  thousand  acres  near  Junction. 

The  waters  of  the  North  Llano  at  low  stages  are  utilized  by  small 
irrigation  plants  before  they  get  to  Junction.  Between  Junction  and 
Llano,  in  dry  times,  the  water  is  subject  to  great  evaporation,  and 
loses  at  least  one-third  before  it  reaches  the  upper  part  of  Llano 
County. 

A  measurement  taken  at  Hedwigs  Hill  on  June  15,  1906,  by  S.  P. 
Finch  gave  a  total  discharge  of  65  second-feet.  At  the  town  of  Llano 
the  water  is  utilized  in  a  power  plant,  which  supports  the  city  water 
supply  and  a  small  mill.  A  full  description  of  this  and  other  power 
plants  on  the  Llano  is  given  in  Water-Supply  Paper  No.  105. 


BARTONS    SPRINGS   NEAR   AUSTIN,  TEX. 

These  springs  are  located  about  2  miles  from  Austin  and  are  similar 
in  behavior  and  in  flow  to  the  Comal,  San  Felipe,  and  San  Marcos. 
They  respond  in  flow  to  the  rainfall  in  the  Edwards  Plateau,  but  this 
response  is  always  delayed  for  some  months.  The  variation  in  the 
flow  of  these  springs  is  shown  in  the  following  table: 


GUADALUPE   RIVER   DRAINAGE   BASIN. 
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Daily  gage  height  j  in  feet,  of  Guadalupe  River  near  Cuero,  Tex.  j  for  J  900 — Continued. 


Day 

Jan. 
6.2 

Feb. 
11.1 

Mar. 
6.2 

Apr. 
6.8 

May. 

June.  ' 
5.6 

July. 
6.1 

Aug. 
6.0 

1 
Sept. 

6.1 

1 

Oct. 
6.0 

Nov. 
5.9 

Dec. 

16 

6.0 

6.0 

17 

(i.3 

9.8 

6.3 

6.4 

6.0 

5.6 

6.0 

6.0 

6.1 

6.0 

6.0 

0.0 

18 

0.3 

8.0 

6.2 

6.4 

6.0 

5.5 

6.1 

6.0 

6.0 

6.0 

6.0 

6.1 

19 

6.2 

7.6 

6.1 

6.3 

6.1 

5.5  1 

6.0 

6.1 

6.4 

6.0  ' 

6.0 

6.1 

20 

6.3 

7.0 

6.2 

1 

6.5 

6.0 

5.4 

6.1 

6.0 

6.4 

6.0 

6.0 

6.1 

21 

6.2 

6.8 

6.2 

7.1 

5.8 

5.5 

6.2 

6.1 

6.4 

6.0  1 

6.0 

6.1 

22 

6.2 

6.5 

6.2 

6.7 

5.7 

5.6 

6.0 

6.1 

6.3  ' 

6.1  ' 

5.9 

6.1 

5 

6.2 

6.4 

6.2 

6.5 

5.8 

5.6 

6.0 

6.0 

6.3 

6.0 

5.8 

6.1 

24 

6.2 

6.2 

6.2 

6.3 

5.9 

5.5 

6.1 

6.0 

6.3 

5.9 

6.0 

6.1 

25 

6.3 

6.3 

6.2 

6.2 

6.8 

5.5 

6.0 

6.1 

6.3 

6.0  1 

5.9 

6.1 

26 

6.3 

6.3 

6.3 

6.1 

7.8 

7.0  • 

6.0 

6.2 

6.2 

6.0  , 

5.9 

6.1 

27 

6.3 

6.3 

6.3 

6.1 

8.4 

7.0 

5.9 

6.1 

6.2 

6.0 

5.9 

6.2 

28 

6.2 

6.3 

6.3 

6.0 

6.9 

6.8 

6.0 

6.1  , 

6.1  I 

5.9  1 

6.0 

6.2 

29 

6.2 

6.3 

6.0 

6.5 

6.6 

6.0 

6.0  1 

6.0  ; 

6.0  ' 

6.0 

6.2 

30 

6.2 

6.3 

6.4 

6.2 

6.5 

6.0  , 

6.1  1 

6.0 

6.0  ; 

6.0 

6.1 

31 

6.2 

1 

1 

6.3, 

1 

6.2 

1 1 

6.0 

6.1 

1 

^ 

6.0  ' 

1 

^ 

6.2 

Hating  table  for  Guadalupe  River  near  Cuero,  Tex.,  for  J  905-6. 


(tage  I     Dis-     ,    Gage        Dis-     h    Gage  i     Dis-         Gage 
height,   charge,     height,    charge.  ■  height.;  charge,     height. 


Fret. 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 


Sec.-ft. 
370 
405 
440 
475 
510 
54") 
580 
615 
650 
685 
720 
755 


I' 


Feet. 
6.60 


70 
80 


6.90 


,00 
10 
20 
30 
40 
50 
7.60 
7.70 


7. 
7. 
7. 
7. 
7. 
7. 


Sfc.-ft. 

790 

82.'> 

860 

im 

930 

9(>5 

1.000 

1.035 

1.070 

i.ias 

1.140 
1.175 


Feet. 
7.80 
7.90 
8.00 
8.10 


8.20 
8.:)0 
8.40 
8.50 
8.60 
8.70 
8.80 
8.90 


Sec.-ft. 
1,210 
1.245 
1,280 
1.315 

1,385 
1.420 
1,455 
1.490 
1,525 
1,560 
1,595 


Feet. 

9.00 

9.20 

9.40 

9.60 

9.80 

10.00 

10.20 

10.40 

10.60 

10.80 

11.00 

11.20 


Dis-    1 
charge. 

Sec.-ft. 
1,630 
1,700 
1,770 
1.840 
1,910 
1.980 
2,050 
2.120 
2,190 
2,260 
2,330 
2,400 


Oa*e 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

11.40 

2,470 

11.(30 

2.540 

11.80 

2.610 

12.00 

2  680 

13.00 

3,030 

14.00 

3.400 

15.00 

3,800 

16.00 

4.200 

17.00 

4,650 

Note. -The  above  table  is  based  on  one  discharge  measurement  made  during  1905  and  measurements 
prior  to  1904.    It  is  well  defined. 

Monthly  discharge  of  Guadalupe  River  near  Cuero,  Tex.,  for  1906. 

[Drainage  area,  5.100  square  miles.] 


Discharge  in  second-feet. 


Month. 


Run-ofT. 
Total  in    1 


January 

February 

March 

AprU 

May 

Tune 

July 

.\ugust 

September 

October 

November 

December 

The  year. 


kximum. 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
Inches. 

685 

615 

656 

40,300 

0.129 

0. 15 

4.650 

615 

968 

53,800 

.190 

.20 

685 

615 

()66 

41,000 

.131 

.15 

965 

580 

691 

41.100 

.135 

.15 

1.420 

475 

()64 

40,800 

.1.% 

.15 

930 

370 

520 

.'«.900 

.102 

.11 

065 

475 

.595 

36,000 

.117 

.13 

650 

580 

.597 

36,700 

.117 

.13 

720 

545 

614 

36,500 

.120 

.13 

615 

510 

575 

35,400 

.113 

.13 

615 

510 

568 

33.800 

.111 

.12 

650 

.545 

606 

37,300 

.119 

.14 

4.650 

370 

643 

464,000 

0.126 

l.(» 
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HITRFA('K    WATKR    SUPPLY,    1906. 


COMAL    RIVER   AT   NEW    BRAUNFEL8,  TEX. 

Comal  River  has  its  source  in  the  numerous  big  springs  that  issue 
from  the  foothills  west  of  New  Braunfels,  Tex.  The  joint  discharge 
of  these  forms  Comal  River  at  the  junction  of  Comal  Springs  Creek 
and  Comal  Creek.  The  water  from  the  head  springs  naturally  flows 
down  Comal  Springs  Creek,  but  a  gravel  dam  deflects  part  of  this  flow 
into  the  Landa  mill  race,  whose  waters  rejoin  Comal  Creek  about  4  miles 
above  the  highway  bridge  north  of  the  court-house.  The  following 
table  shows  the  result  of  current-meter  measurements  on  Comal  River 
at  various  times: 

Discharge  measurements  of  Comal  River  at  Nnr  Braunfels,  Tex.,  JS95-19f>H. 


Date. 


Ilydrographer. 


1895. 
189K. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
19a5. 
1906. 


C.  C.  Babb... 
T.  U.  Taylor. 

do 

do 

do 

do 

do 

do 

do 

do 


Dis- 
charge. 

Remarks. 

1 
Sec.-ft.  1 

328 

At  highway  bridge. 

320 

Do. 

310 

In  park. 

374  ^ 

Do. 

343 

Do. 

333  ' 

Do. 

412 

In  park  (recent  rains). 

375 

In  park. 

390 

Do. 

386 

Do. 

SAN    MARCOS    RIVER   AT    SAN    MARCOS,  TEX. 

San  Marcos  River  rises  about  1  mile  northeast  of  the  town  of  San 

Marcos  and  flows  into  Guadalupe  River  near  the  town  of  Gonzales. 
Its  source  is  in  several  large  springs,  now  submerged  by  a  lake 
created  by  the  dam  of  the  San  Marcos  Water  Company.  There 
are  five  power  plants  on  the  San  Marcos  within  a  distance  of  6  miles 
of  lake.  Below  the  lake  there  are  many  irrigation  plants,  all  of  which 
derive  their  water  from  the  river  by  means  of  pumps  operated  by 
water  power  or  by  engines. 

The  following  discharge  measurements  have  been  made: 

l>\8vhar(je  vieasurements  on  San  }farco8  Rim. 


Year. 


lIy<lrogrHph«^r. 


Dis- 
chargi 


>  I 


Locality. 


1894 

1895 

1899 

r.  r.  Babb 

■ do 

..  1  T.  V.  Tavhir... 

Src.-ft. 
I.-iO 

International  and  Great  Northern  Railroad  bridge. 
1  inilo  northeast  of  San  Marcos. 

1900 

19a'i 

1906 

do 

do 

do 

15.*i 

Westerfleld  ford. 
Do. 
Do. 
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8AK  AKTOIS^IO  RI^T^R  DRAINAGK  BaSIN. 

SAN    ANTONIO    RIVER    AT    SAN    ANTONIO,  TEX. 

San  Antonio  River  rises  about  3  miles  north  of  the  mission  of  San 
Fernando,  the  geographic  center  of  the  city  of  San  Antonio.  San 
Pedro  Creek  rises  in  San  Pedro  Park  and  has  maintained  a  flow  of  9 
second-feet  for  several  years.  It  joins  San  Antonio  River  just  below 
the  city  and  above  the  Hot  Wells,  where  many  of  the  measurements 
are  made. 

San  Antonio  River  has  gone  through  the  same  experience  as  many 
of  the  big  springs.  About  1885  it  began  to  fail,  and  by  the  latter 
part  of  1897  had  entirely  ceased  above  the  city.  It  regained  its 
former  efficiency  in  1900,  shortly  after  the  celebrated  flood  (Water- 
Supply  Paper  No.  105),  but  in  two  years  the  discharge  dropped  again 
to  a  third  of  the  discharge  in  1900.  There  is  no  doubt  that  the  river 
and  the  artesian  wells  have  the  same  underground  source.  The  fol- 
lowing table  shows  the  discharge  measurements  that  have  been  made 
on  this  stream : 

Discharge  nieamiremerUs  of  San  Antonio  Rivtr  at  San  Antonio ^  Tex.,  1895-1906. 


Date. 


Hydrographer. 


December,  1895 C.  C.  Babb . . . 

November,  189<> do 

December,  1897 T.  l^  Taylor. 

December,  1897 do 

March,  1898 do 

March,  1898 do 

June,  1899 do 

June,  1899 do 

September,  1900 do 

September,  1900 do 

October,  1901 do 

March,  1904 do.* 

June,  1904 do 

September,  1905 do 

June.  1906...; do 


Dis- 
chan^e. 

Remarks. 

Sec.-ft. 

40 

Upper  canal. 

41  , 

Do. 

0 

Lower  canal. 

11 

Hot  Wells. 

0  , 

Lower  canal. 

9 

Hot  Wells. 

0' 

Lower  canal. 

10  1 

Hot  Wells. 

103 

Lower  canal. 

125  1 

Hot  Wells. 

41  > 

Do. 

65 

Do. 

61 

Do. 

117 

Do. 

r>4 

Do. 

NUECES  nn^^R    DRAINAGE   BASIN. 


DESCRIPTION    OF    BASIN. 

The  main  forks  of  Nueces  River  rise  in  the  eastern  part  of  Edwards 
County,  Tex.,  and  flow  southward  through  the  rugged  mountains  of 
the  Edwards  Plateau,  uniting  with  the  w  est  fork  about  X4  miles  from 
Uvalde  and  about  6  miles  above  the  crossing  of  the  Southern  Pacific 
Railroad.  The  main  fork  is  fed  by  springs  and  carries  perpetually 
running  water  from  its  source,  a  few  miles  north  of  Vance,  to  its 
junction  with  the  west  fork  at  the  foot  of  the  Edwards  Plateau.  At 
about  the  junction  of  the  branches  the  flow  sinks  into  gravel  beds, 
locally  reappearing  in  big  clear  pools  art  points  where  the  gravel  has 
been  washed  off  from   the   solid    bed-rock   bottom.     Four  or  five 
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miles  below  the  Southern  Pacific  Railroad  bridge  flowing  water  again 
appears,  the  stream  along  its  lowland  course  being  fed  by  numer- 
ous springs. 

Near  the  post-office  of  Barksdale  the  main  fork  is  joined  by  Pul- 
liam  Creek,  which  in  dry  times  has  a  small  discharge  at  its  mouth, 
amounting  to  perhaps  5  second-feet. 

The  larger  part  of  the  discharge  of  the  main  fork  below  Barksdale 
comes  from  the  prong  by  Vance.  From  Vance  to  the  point  where  it 
debouches  from  the  Edwards  Plateau  it  is  fed  by  many  springs  that 
rise  in  the  banks  or  in  the  many  abutting  canyons.  The  largest  of 
these  is  Camp  Woods  Spring,  whose  discharge  on  April  10^  1906,  was 
found  to  be  3  second-feet. 

The  following  discharge  measurements  were  made  on  the  Nueces 
and  its  tributaries  in  1906: 

Discharge  vt'Casurenuynts  in  Nueces  Rivrr  baginf  1906. 


Date.         I  Stream.  llydrographor.  chanre  Location. 


April  G Niieces 

April  ti do 

April  6 do 

April  10 Camp  Woods . 


Sec.-fi. 
T.  U.  Taylor 39  I  Laguna. 


.do. 
.do. 
.do. 


46 

24 

3 


Shoe  Pe^  Mountain. 
Barksdale. 
Near  Barksdale. 


In  Edwards  County,  in  the  watershed  of  the  Nueces  and  its  tribu- 
taries, there  are  fifteen  small  irrigation  plants  that  derive  their  water 
directly  from  the  river  and  its  tributaries  or  from  springs  that  issue 
from  the  foothills  a  short  distance  from  the  main  stream.  The 
water  of  the  Nueces  is  of  the  best  quality  for  irrigation  and  affords 
rich  returns  where  the  dam  and  farm  are  so  located  that  the  occa- 
sional torrential  floods  can  not  destroy  them. 

Below  Barksdale  other  irrigation  plants  derive  their  water  by 
ditch  or  pump  from  the  Nueces.  The  Fern  Lake  Company  lias  a 
tract  of  nearly  200  acres  near  Montell  that  is  irrigated  by  ditch  from 
the  river  itself,  while  a  short  distance  below  Montell  the  irrigation 
plant  derives  its  water  from  Montell  Creek.  Still  farther  dowTi  the 
river  J.  J.  Dodson  has  installed  a  modem  pump-irrigation  plant  and 
is  prepared  to  irrigate  about  150  acres  by  pump  irrigation. 

The  Nueces  offers  excellent  opportunities  for  the  installation  of  a 
big  ditch  irrigation  system.  Between  Uvalde  and  the  Dodson  plant 
there  are  several  thousand  acres  of  rich  land  that  could  be  brought 
to  ditch  by  the  construction  of  a  dam  across  the  Nueces. 

Between  the  Southern  Pacific  Railroad  and  the  International  and 
Great  Northern  Railroad  very  few  attempts  have  be^en  made  to  use 
the  water  of  the  Nueces  for  irrigation  purposes.  At  CotuUa  many 
excellent  irrigation  plants  have  been  installed,  and  Bermuda  and 
other  onions  are  successfully  raised. 
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LEON  A    RIVER    AT    UVALDE,    TEX. 

The  flow  of  Leona  Kiver  is  variable,  and  the  river  has  often  stopped 
flowing  altogether  near  Uvalde.  It  was  dry  in  1885,  but  soon  revived 
and  continued  flowing  till  1893,  when  it  again  ceased  for  a  time.  Its 
histon^  at  the  brickyard  crossing,  1 J  miles  below  the  town  on  the  road 
to  Pearsall,  is  given  in  the  following  table: 

Discharge  nieasuremenln  of  I^ona  Hiirr  at  rraUie,  Tfj\,  IHH-'i-iWX). 

DlH- 

r)Hl4'.  Hydroj^raphpr.  char»»  Kpmftrks. 

1 

Sec.-fi. 

ISSo Flowed. 

\m:\ Did  not  flow. 

DiH-emlier,  1895 C.  C.  Babb 11 

hww,  1809 T.  r.  Taylor Do. 

Sf-pteralxT,  1900 do .'> 

March,  1904 do 22  • 

August,  19a> do 13 

April.  190(J do 7 


RIO  GRAXDK  DRAINAGK  BASIN. 
T>K8(::Rii^ri<>x  of  basix. 

• 

The  source  of  the  Rio  Grande  Ls  in  the  snow  masses  of  the  high  peaks 
of  the  continental  divide  in  Hinsdale  and  Mineral  counties  in  south- 
western Colorado.  The  main  stream  flows  in  an  easteriy  direction  for 
about  75  miles,  receiving  numerous  tributaries  from  the  mountainous 
region  through  which  it  passes.  At  Del  Norte  the  stream  channel 
leaves  a  narrow  canyon-like  valley  and  enters  the  San  Luis  Valley. 
From  Del  Norte  the  general  course  is  southeasteriy  for  about  75  miles 
to  a  point  20  miles  east  of  Antonito,  w  here  it  crosses  the  Colorado-New 
Mexico  State  line.  Four  miles  above  the  State  line  the  river  enters  a 
canyon,  locally  known  as  Rio  Grande  canyon,  and  continues  through 
it  to  a  point  a  short  distance  below  Rmbudo,  N.  Mex.,  where  the  can- 
yon walls  retreat  rapidly,  especially  on  the  west  side,  giving  room  for 
a  border  of  irregular  hills  between  the  higher  mesa  walls  and  the  flood 
plain  adjacent  to  the  river.  This  is  the  beginning  of  Espanola  Valley, 
about  3  or  4  miles  in  width,  which  extends  about  25  miles  to  White 
Rock  Canyon,  through  which  the  Rio  Grande  flows  for  30  miles. 
Again  the  canyon  walls  recede,  and  the  river  enters  Albuquerque 
Valle3^,  which  averages  from  1  to  3  miles  in  width  to  about  Socorro, 
X.  Mex.  Throughout  its  course  in  New  Mexico  the  general  direction 
of  the  Rio  Grande  is  southward  to  El  Paso:  thence  it  is  southeasterlv 
to  the  Gulf  of  Mexico. 

From  the  high  mountains  which  surround  this  basin  come  a  large 
number  of  small  streams,  some  of  wliich  unite  into  creeks  of  consid- 
erable size,  while  others  sink  and  gradually  disappear  into  the  coarse 
soil  of  the  valley  bottom.  Below  Del  Norte  few  streams  of  importance 
enter  the  river  with  the  exception  of  the  Chama  in  New  Mexico  and 
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the  Pecos  in  Texas,  as  nearly  all  those  which  issue  from  the  mountains 
lose  their  water,  except  in  flood  periods,  in  the  sandy  plains  before 
they  reach  the  main  channel.  Rio  Conchos  is  the  principal  tributary 
from  the  Mexican  side. 

The  limited  data  on  precipitation  collected  by  the  United  States 
Weather  Bureau  show  the  mean  annual  rainfall  to  be  25  inches  in  the 
mountainous  portion  of  the  drainage.  This  diminishes  to  10  inches 
in  the  foothills  and  lower  portions  of  the  drainage. 

The  determination  of  the  amount  of  water  in  the  Rio  Grande  is  of 
importance,  both  on  account  of  its  use  in  irrigation  and  from  its  bear- 
ing upon  interstate  and  international  distribution  of  water.  Most  of 
the  New  Mexico  and  Texas  stations  down  to  Eagle  Pass  are  maintained 
by  the  United  States  section  of  the  International  (Water)  Boundar>' 
Comniission.  The  data  for  the  following  stations  have  been  collected 
by  W.  W.  Follett,  consulting  engineer  for  the  Commission,  and  have 
been  furnished  through  the  courtesy  of  Gen.  Anson  Mills,  Commis 
sioner. 

Rio  Grande  near  San  Marcial,  N.  Mex. 

Rio  Grande  near  El  Paso,  Tex. 

Rio  Grande  above  Presidio,  Tex. 

Rio  Grande  below  Presidio,  Tex. 

Rio  Grande  near  Langtry,  Tex. 

Rio  Grande  at  Eagle  Pass,  Tex. 

Pecos  River  near  Moorhead,  Tex. 

Devils  River  near  Devils  River  Station,  Tex.  (two  stations). 

On  account  of  the  shifting  character  of  the  river  beds  at  the  Inter- 
national (Water)  Boundary  stations,  no  rating  tables  have  been  pre- 
pared. The  estimated  monthly  discharges  are  from  daily  discharges 
computed  by  Mr.  Follett  directly  from  the  discharge  measurements. 

The  five  stations  from  Laredo  down  (Laredo,  Roma,  Brownsville, 
Salado,  near  Guerrero,  and  San  Juan  at  Santa  Rosalie  Ranch)  are 
maintained  by  the  Mexican  section  of  the  Commission. 

RIO  GRAXDE  PROPER. 

RIO   GRANDE   NEAR  DEL   NORTE,    COLO. 

Measurements  and  observations  were  begun  in  the  vicinity  of  Del 
Norte  in  1889  by  George  T.  Quinby,  the  object  being  to  obtain,  the 
flow  of  the  river  before  water  was  diverted  for  the  agricultural  region 
of  San  Luis  Valley,  and  by  comparison  with  the  figures  obtained  at 
Embudo  to  acquire  data  as  to  the  effect  of  the  numerous  ditches 
taking  out  water  between  the  two  points.  The  river  25  miles  above 
Del  Norte  flows  .out  of  the  canyon  at  Wagon  Wheel  Gap.  Little 
water,  however,  is  diverted  until  the  edge  of  the  San  Luis  Valley  is 
reached,  the  largest  canal  heading  near  the  town  of  Del  Norte.  Dur- 
ing freshets  the  river  divides  into  a  number  of  channels,  making  it 
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difficult  to  obtain  measurements  near  town.  In  order  to  avoid  the 
expense  of  establishing  a  station  during  time  of  high  water,  the  first 
measurements — those  about  Jime  1 — were  made  from  several  bridges 
crossing  the  numerous  branches.  The  results  were  not  wholly  satis- 
factory, and  June  25  a  station  was  established  above  the  branches. 
Later  a  locality  about  2  miles  farther  up  was  chosen.  Records  are 
continuous  for  a  period  of  sixteen  years. 

The  station  is  about  2  miles  west  of  Del  Norte,  above  the  main  canal 
taking  water  from  the  Rio  Grande,  and  is  above  all  the  irrigating 
ditches  of  importance.  The  conditions  at  the  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  174,  page  36,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Discharge  measureitients  of  Rio  Grande  near  Bel  Norte ^  Colo.,  in  1906. 


Date. 


Hydrographer. 


April 2 1  R.I. Meeker 

April  29 ' do , 

May  24 i  Murphy  &  Meeker. 

June  13 1  R.I.  Meeker 

October  2-5 ' do 


Width. 


Feet. 
130 

144 
163 
167 

vm; 


Area  of 

Gage 
height. 

Dis- 

section. 

charge. 

Sq.ft. 

Feet. 

Sec.-ft. 

156 

1.15 

383 

332 

2.42 

1,470 

718 

4.90 

5,000 

948 

6.30 

7,730 

238 

1.70 

741 

Daily  gage  height^  in  feet,  of  Rio  Grande  near  Del  Norte ^  Colo.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 


0. 

7. 

8. 

9. 

10. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


26. 
27. 
28. 
29. 
%. 
.11. 


Jan. 

Feb. 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.15 

1.0 

1.25 

1.0 

1.4 

1.0 

1.5 

1.0 

1.6 

1.0 

1.65 

I.O 

1.7 

1.0 

1.7 

1.0 

1.75 

1.0 

1.8 

1.0 

1.7 

1.0 

1.7 

1.0 

1.7 

1.0 

1.6 

1.0 

1.4 

1.0 

1.4 

1.0 

1.4 

1.0 

1.3 

1.0 

1.2 

1.0 

1.0 

1.15 

1.1 

1.1 

1.1 

1.0 

1.0 

1.06 

1.1 

1.1 

1.1 

1.0 
1.0 
0.9 
1.0 
1.0 

1.0 

1.05 

0.9 

1.0 

1.05 

1.0 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1  0 
1.1 


Apr. 

1 

May. 

June. 

4.2 
4.5 
4.4 
4.1 
4.5 

5.25 

5.35 

4.95 

5.2 

5.7 

6.0 

6.2 

6.35 

6.15 

6.0 

'    6.0 
5.9 
5.4 
4.9 
4.6 

4.4 

4.3 

4.3 

4.15 

3.7 

3.55 

3.5 

3.45 

3.35 

3.45 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.2 

1.15 

1.2 

1.1 

1.1 

1.2 
1.3 
1.4 
1.35 

2.25 

"i'i" 
"  "3.'i"* 

'  "3.5" 
"*4.*i* 

3.5 
""3.3'" 

"■"ii" 

*2*9'" 
""2.'6  " 

2.9 

"if" 

"3.65' 

'"2.'.55" 
"2.4" 

2.3 
"'2.' 35" 
2.' 86' 

'2.75' 

'2.7' " 

2."  25" 

*2.i' 
"2.6" 

1.95 
'""i."8" 
""i.'7  " 

'"'i.*65" 
"'i'7" 

1.6 

"i.'e" 
"i.'6"' 

"i.'e  ' 

*i."65" 

1.6 
'"i.'e" 
"i.'s "" 

1.45 

2.35 

i.'76 

1.45 

2.3 

i.'76 

1.4 

2.2 

1.66 

1.2 

2.0 

i.6 

1.2 

1.9 

i.55 

1.6 

4.35 

1.15 

1.8 

it  6 

1.5 

3.7 

1.2 

1.7 

i.'s' 

1.75 

3.45 

1.6 

1.7 

1.45 

2.0 

4.5 

1.7 

i.*75 

i.4* 

2.3 

5.4 

1.7 

1.7 

i.2' 

1 
1 

2.5 

5.9 

1.65 

1.65 

i'.i' 

3.2 

5.7 
4.9 
4.3 

3.9 

4.1 

4.3 

4.3 

4.15 

4.05 

1.6 

1,7 

i.ds 

3.1 

1.65 

1.7 

1.0 

2.7 

2.5 

1.75 

i.'o 

2.45 

2.4 

1.7 

i.'ds 

1.75 

8077— IBB  210—07- 


34 


SURFACE    WATER   SUPPLY,    1906. 


BRAZOS  RIVER  DRAINAGE  BA8IN. 

DESCRIPTIOX    OF    BASIN. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western  Texas 
in  Hale  and  Lamb  counties,  flows  in  a  general  southeasterly  direction, 
and  empties  into  the  Gulf  of  Mexico  south  of  the  mouth  of  Trinity 
River.  In  its  upper  stretches,  above  Young  County,  it  flows  through 
flat  plains,  and  is  unreliable  for  power  purposes.  Its  drainage  basin 
is  entirely  within  the  State  of  Texas. 

BRAZOS    RIVER    AT    WACO,  TEX. 

This  station  was  established  September  14,  1898,  at  the  suspension 
bridge  on  Bridge  street,  Waco,  Tex.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  Xo.  174, 
page  19,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years.  During  1906  the  gage  was  read  twic«  each 
day  by  W.  J.  Cassaday. 

Daily  gage  height,  in  fed,  of  Brazos  River  at  Waco,  Tejr.,for  1906. 


Day. 


Jan.  I  Feb. 


1. 
2. 
3. 
4. 


0. 
7. 
8. 
9. 
10. 

n. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


3.5 
3.5 
3.6 
3. 75 
3.0 

3.6 

3.6 

3.55 

3.5 

3.5 

3.5 
3.4 
3.4 
3.4 
3.35 

3.2 

3.2 

3.15 

3.1 

3.1 

3.2 

3.35 

3.3 

3.15 

3.1 


3. 
3. 
3. 
3. 
3. 
3. 


1 

OTi 

0 

0 

0 

0 


3.0 

3.0 

2.95 

2.9 

2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.85 
2.95 
5.75 
4.95 
4.7 

4.2 

4.1 

4.05 

3.95 

3.8 

3.6 

3.5 

3.4 

3.55 

3.45 

3.2 
3.1 
3.05 


Mar. 

Apr. 

.3.0 

2.85 

3.0 

2.8 

3.0 

2.85 

3.0 

2.85 

2.9 

2.85 

2.95 

3.1 

3.2 

3.15 

3.3 

3.0 

3.1 

2.95 

3.05 

2.9 

July.  '  Aug.     Sept.     Oct 


Nov.     Dec. 


3.0 
3.0 
3.0 
3.0 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.85 

2.8 

2.9 

2.85 

2.8 

2.8 
2.8 
2.85 
3.  15 
3. 15 
3.00 


2.9 
2.9 
2.9 
2.9 
2.9 

2.85 

2.8 

3.4 

3.6 

3.75 

4.5 

4.75 

4.2 

3.95 

3.75 

2.95 
2.8 
2.8 
3.5 
3. 5.5 


3.45 
3.25 
3.3 
10.25 
9.55 

8.1 
7.45 
6.55 
5.95  I 

5.1     I 

5.05 

4.4 

4.45 

4.50 

4.2 

4.25 

5.8 

6.6 

6.05 

6.a5 

5.9 
5.35  i 
5.15 
6.45  I 
9.55  I 

7.4  ' 

9.1  I 

9.6.'^  ' 

7.6  , 

6.9.')  I 
6.25 


5. 

8. 

12. 


95 

4 

0 


16. 15 
17.40 

19.8 

17.7 

13.25 

12.65 

11.65 

10.50 
8.85 
6.70 
5.90 
5.55 

5.35 

5.4 

4.95 

4.8 
4.8 

4.45 

4.5 

4.4 

4.15 
4.2 

4.6 
4.6 
4.7 
4. 25 
3.9 


4.0 

4.1 

4.5 

4.0 

5.4 

4.0 

4.5 

4.5 

5.0 

4.0 

4.4 

4.5 

4.7 

4.5 

4.4 

4.1 

4.6 

7.5 

4.2 

3.8 

5.8 

8.2 

4.2 

3.6 

5.2 

7.6 

4.1 

3.4 

5.2 

9.1 

4.1 

3.3 

4.9 

7.7 

4.1 

3.3 

8.2 

7.0 

4.0, 

.3.2 
4.2 
5.4 
5.1 
4.6 

4.1 
6.2 
5.6 
7.5 

8.4 

9.5 
7.7 
10.4 
8.0 
7.6 

7.4 
6.5 
6.3 
5.9 
5. 5 
5.2 


7. 
9. 


10.8 

9.7 

10.0 

9.2 
8.0 
7.6 
7.2 
6.5 

5.9 
6.0 
5.6 
5.5 
5.2 

5.0 
4.7 
4.6 
4.4 
4.3 
4.1 


6.6 
6.1 
5.8 
5.5 
5.4 

5.1 
5.1 
5.5 
5.4 
5.5 

5.3 
5.3 
5.0 
4.9 
5.5 

5.0 
5.2 
5.5 
5.1 
5.0 


4.0 
3.9 
3.9 


3. 
3. 

3. 
3. 
3. 
3. 
3. 


6.5 
6.0 
5.6 
5.3 
5.0 

4.6 
4.3 
4.0 

4.1 
4.0 
4.0 


3.9 
3.8 
3.7 
3.7 
3.7 

3,7 
3.5 
3.5 
3.5 
3.4 

3.4 
3.4 
3.4 


3. 
3. 

3. 
3. 
3. 
3. 
3. 


3.2 
3.2 
3.1 
3.5 
3.4 

3.4 
3.5 
3.7 
3.7 
3.7 


3.0 
3.h 
3.5 
3.5 
3.5 

3.4 
.3.3 
3.2 
3.2 
3.2 

3.2 
4.1 
4.3 
4.3 
l.ft 

6-6 
5.4 
.5.1 
4.1. 
4..-, 

4.5 
4.4 
4.1 
4.1 
4.0 

3-9 
.^9 
3.9 
3.9 
3.H 
.1.7 


BRAZOS   RIVEB   DRAINAGE   BASIN. 
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Rating  table  for  Brazos  River  at  Waco,  Tex.  y  for  1906-6. 


Gage 
height. 

Dis- 
charge. 

(>agP 
height. 

Dis- 
charge. 

'   Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge*. 

Gage 
height. 

Dis- 
charge 

Feet. 

Sec.-ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec. -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft 

2.80 

2K4 

3.80 

900 

4.  HO 

1.795 

6.(H) 

4.aV) 

11.00 

12,510 

2.90 

323 

3.90 

9K0 

4.90 

1.900 

6.  .SO 

4.  .34') 

12.00 

14.900 

3.00  . 

365 

4.00 

LOW 

5.00 

i.OO.'i 

7.00 

4.645 

13.00 

17.450 

3.10 

410 

4.10 

1.150 

5.20 

2.  "225 

7. -20 

4.9.V)  1 

14.00 

20.200 

3.20 

4K0 

4.-20 

1.235 

5.40 

2.45.5 

7.40 

5.275 

15.00 

23.180 

3.30 

520 

4.30 

1,320 

5.60 

2,700 

i.m 

5,6a5 

16.00 

'M  400 

3.40 

.790 

4.40 

1,410 

5.80 

2.955 

7.80 

5.945 

17.00 

29.850 

3.50 

(>65 

4.50 

1.500 

rt.oo 

3,220 

8.00 

6,:i00 

18.00 

.33.500 

3.60 

740 

4.«0 

1.595 

6.20 

3.490 

9.00 

8.190 

19.00 

37.. 500 

3.70 

820 

4.70 

l,fi95 

6.40 

3.770 

10.00 

lO.JHO 

•20.00 

41.700 

Note. — The  above  table  i.*i  based  od  dincharg«>  iiicasureinentM  made  during  190()"19a5  and  is  well 
defined. 

Monthly  discharge  of  Brazos  River  at  Waco,  Tex.,  for  tumi. 

[Drainage  area,  30,800  sqiiaR^  mileN.] 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean. 


Run-<ifr. 
Total  in 

acre-feet.  ;  8ec.-ft.  per   Depth  in 
I    sq.  mile.       inches. 


Januar>' . . . 
February . . 
March ,.'.,. 

.\pril 

May 

Jmie 

July 

.\ugust 

Septemljer. 
Octoljer... 
November. 
Deeeml)er. . 


The  year. 


860 

365 

.548  1 

2,890 

304  1 

733 

520 

284  ■ 

352 

1.740 

284 

547 

10.800 

490 

3.970 

40.900 

980 

8.G10 

11,100 

460 

3,090 

12,000 

1,150 

4.020  1 

8,  .390 

1,060 

3,020 

3,910 

820  ■ 

1,400 

980 

4(iO 

640 

5,440 

4()0 

1,270 

- 

33,700 

0.018 

0.02 

40,700 

0.024 

0.02 

21,600 

0.011 

0.01 

32,500 

0.018 

0.02 

244,000 

0.129 

0.  15 

512.000 

0.280 

0.31 

190,000 

0.100 

0.12 

247,000 

0.131 

0.15 

180.000 

0.098 

0.11 

80,100 

Q.(m 

0.05 

38,100 

0.021 

0.02 

78,100 

0.041 

0.05 

40,900 


284 


2,3.50       1.700,000  | 


.076 


1.03 


BRAZOS    RIVER    AT   RICHMOND,  TEX. 

This  station  was  established  January  1,  1903,  and  was  discontinued 
June  30, 1906.  It  is  located  at  the  bridge  of  the  Southern  Pacific  Rail- 
road. The  conditions  at  the  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  Xo.  174,  page  21,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Duily  gage  height,  in  feet,  of  Brazos  River  at  Richniondy  Tex.,  for  1906. 


Day. 


Jan.    Feb.    Mar.  i  Apr.    May.  June 


Dav 


Jan.     Feb. 


1. 
2. 
3. 
A. 

5. 

0. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


6.4 
6.3 
6.3 
6.2 
6.1 
6.1 
5.6 
.5.3 
4.0 
4.1 
4.3 
4.3 
4.3 
4.1 
4.0 


3.3 
3.2 
3.2 
3.2 
3.1 
3.4 
3.5 
3.8 
3.4 


3. 
2. 
2. 
2. 
2. 
3. 


5. 
5. 
5. 
4. 
3. 
3. 
3. 
3. 
3. 
3. 


3.0 
2.9 

2.8 
2.8 
2.8 


2.4 
2.5 
2.7 
2.9 
3.0 
2.9 
2.8 
2.7 
2.7 
2.7 
2.6 
2.4 
2.3 
2.3 
2.3 


I 


3. 
5. 
4. 
4. 
4. 
4. 
4. 
5. 


1 
0 
9 
7 
3 
3 
7 
4 
8.3 
7.0 
0.5 
5.8 
5.1 
4.7 
4.4 


8.1 
7.3 
6.5 
5.6 


9 
14 
17 
19 
21.2 
18.4 
16. 
14. 
12. 
10. 

9. 


17 3.7  '    3. 

18 3.5     10, 

19 3.3       9 

20 3.2       8. 

21 3.2       7. 

22 4.7       7. 

23 5.4  ,     7.1 

24 ,  6.1  I     7.1 

2.5 1  5.9       6.9 

2<i 6.0  '    6.4 

27 6.0  '     6.2 

28 1  5.1       5.9 

29 5.3  

:i0 1  4.1  I 

31 3.-!  


Mar.    Apr. 


2.8 


2.:i 


5.4 


2.8 

7.0 

2.8 

5.8 

2.7 

4.4 

2.7 

3.4 

2.5 

3.4 

2.4 

3.2 

2.4 

3.1 

2.5 

4.0 

2.4 

4.6 

2.4 

4.3 

2.3 

3.8 

2.3 

3.6 

2.3 

3.3 

May. 

June. 

3.9 

7.2 

3.7 

6.5 

3.6 

6.2 

3.5 

5.3 

3.3 

5.2 

4.9 

4.6 

4.8 

4.3 

4.6 

4.3 

4.5 

4.1 

4.5 

4  0 

9.0 

3.9 

11.0 

4.1 

9.5 

4  3 

9.5 

4.3 

9.5 

1^ 3.9       3.2       2.8       2.4       4.1  I    8.1    ' 
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SUKFACE   WATER  SUPPLY,  1906. 


Monthly  discharge  of  Rio  Grande  near  Lobatos^  Colo.,  for  1905-6. 

[Drainage  area,  7,700  sqiiarp  miles.] 


Discharge  in  8<H;ond-/eet. 


January... 
February . . 

March 

April 

May 

June 

July 

.\ugust 

September. 
October . . . 
November. 
December. 


Month. 


r.O"). 


.Mu.ximum.  Minimum. 


The  year. 


190U. 


January 

February 

March 

April 

M!ay 

June 

July 

August 

September 

October 

November  1-24 . 


The  pcrio<l 


1,000 

1,29(1 

1,710 

1,840 

11,700 

13,100 

1,350 

290 

90 

195 

405 

G30 


13, 100 


8a') 

1,470 
1,000 
2,42U 
tt,700 
H,2W) 
2.050 
1,290 
1,470 
1,470 
1,230 


1,000 

1,170 

475 

405 

1,K40 

1.470 

90 

90 

45 

45 

120 

405 


45 


630 

805 

240 

155 

1,000 

1,350 

1,000 

ia5 

240 
550 
715 


Mean. 


1,000 
1.230 

898 

773 
5,090 
7,220 

272 

163 
64.4 

102 

229 

546 

1,520 


T20 

1,240 

453 

761 

3,330 

4,370 

1,470 

503 

423 

923 

954 


Total  in 
acre-f*«»t. 


61,500 

68,  :m) 

55,200 

46,000 

350,000 

430,000 

16,700 

10,000 

3,830 

6,270 

13,000 

33,600 

1,100.000 


44,300 
68,900 
27,900 
45,300 
205,000 
260,000 
90,400 
30,900 
25,200 
56,800 
45,400 

900,000 


Run-off. 


Sec^ft.per 
sq.miie. 


0.130 
.100 
.117 
.100 
.739 
.038 
.035 
.021 
.0084 
.013 
.030 
.071 


.197 


.094 
.161 
.059 
.099 
.432 
.568 
.191 
.065 
.055 
.1» 
.124 


Depth  in 
inches. 


I 


0.15 
.17 
.13 
.11 
.85 

1.05 
.04 
.02 
.01 
.(& 
.08 
.08 


2.66 


.11 
.17 
.07 
.11 
.50 
.63 
.22 
.07 
.06 
.14 
.11 


Note.— Values  are  rate<l  an  follows:  May  and  June,  1905,  and  May  to  July,  1906,  excellent;  remaining 
months  1905-^,  good. 


RIO  GRANDE  NEAR  SAN  MARCIAL,  N.  MEX. 

August  8,  1889,  a  station  was  established  near  San  Marcial  and  a 
measurement  was  made  which  gave  a  discharge  of  19  second-feet. 
Soon  after  this  date,  however,  the  river  gage  was  destroyed  and  the 
locality  abandoned  until  January  29,  1895,  when  the  station  was 
reestablished  at  the  bridge  of  the  Atchison,  Topeka  and  Santa  Fe 
Railway,  1  mile  south  of  San  Marcial,  N.  Mex.  The  conditions  at 
the  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  174,  page  43,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 


BIO  OBAIIDE. 


53 


iHicharge  measuremenU  of  Rio  Grande  near  San  Marcial,  N.  Mex.,  in  1906. 

[By  George  W.  King  and  D.  II.  Armstrong.] 


Date. 


Area  of '   Gage 
section,  height. 


January  2 

January  5 

January  8 

January  11 

January  14 

January  17 

January  20 

January  23 

January  26 

January  20 

January  31 . .'. . 

Februarys 

February  6 

February  9 

February  12... 
February  15... 
February  18.. 
February  21... 
February  24... 
February  27... 

March  3.' 

March  6 

March  9 

March  12 

March  15 

March  18 

March  21 

March  24 

March  27 

March  30 

AprU3 

April  6 

April  9 

.\pril  12 

April  15 

.\pril  18 

April  21 

April  24 

April  27 

April  30 

May  3 

May  6 

May  9 

May  12 

May  15 

May  18 

May  20 

May  22 

May  25 

May  28 

May  31 

June  3 

June  7 

June  10 

June  13 

June  16 

June  19 

June  23 


Sq.ft, 

106 

148 

131 

164 

106 

468 

486 

306 

296 

327 

250 

241 

252 

246 

268 

28G 

238 

365 

296 

355 

246 

270 

256 

'289 

342 

391 

287 

203 

319 

578 

282 

301 

344 

365 

537 

467 

808 

805 

1,354 

1,194 

927 

965 

1,410 

1,808 

2,126 

1,845 

1,827 

1.796 

1,861 

1,523 

1,487 

1,198 

1.063 

1,080 

1,095 

1,425 

1,579 

1,225 


Feet. 
6.5 
7.0 
6.8 
7.2 
7.2 
7.9 
7.9 
7.1 
7.2 
7.4 
7.1 
7.3 
7.5 
7.4 
7.7 
7.8 
7.6 
7.7 
7.6 
7.6 
7.4 
7.6 
7.5 
7.6 
7.8 
7.9 
7.8 
7.7 
7.9 
8.5 
7.7 
8.0 


.1 
.2 
.7 
.5 
.3 
.5 


8 

8 

8 

8 

9 

9 

9.8 

9.5 

9.0 

9.0 

10.0 

10.4 

10.3 

10.1 

10.4 

10.9 

10.8 

10.6 

9.55 

9.1 

9.3 

9.4 

9.8 

10.3 

10.7 

9.7 


Dis- 
charge. 

Sec.-ft. 
125 
282 
241 
283 
514 
1,249 
1,312 
613 
487 

8a3 

648 

623 

703 

«i33 

794 

874 

778 

721 

658 

779 

678 

692 

57t> 

751 

980 

1,030 

785 

516 

742 

2,204 

1,207 

1,44.5 

1,432 

1,727 

2.142 

2,660 

3,423 

4,382 

5,691 

5,256 

4,149 

4,395 

7,381 

9,075 

10,448 

9,649 

8,951 

10,799 

10, 157 

9,211 

6,513 

5,316 

5,297 

.5,435 

6,115 

8,  aw 

8,476 
6,346 


Date. 


June  20 

July  2 

Julys 

auly  8 

July  11 

July  14 

July  17 

July  20 

July -23 

July  26 

July  29 

July  31 

August  3 

August  6 

August  9 

August  12... 
August  15 . . . 
August  18.. . 
August  21 . . . 
August  24... 
August  27 . . . 
August  ;* . . . 
September  2. 
September  5 . 
Septembers. 
September  11 
September  25 
September  28 
Septeml)er  30 
Octol)er3.... 
Octoljer6.... 

October  9 

October  12... 
October  15... 
October  18... 
October  22... 
Octol)€r  25... 
October  28. . . 
October  31 . . . 
November  3. 
November  6. 
November  9. 
November  12 
November  15 
November  20 
November  26 
November  29 
December  2.. 
December  5.. 
De(?ember  8.. 
December  11. 
December  14. 
December  17. 
December  20. 
December  2A . 
December  2«>. 
December  29 . 
December  31 . 


Areacf     Gage       Dis- 
section, height,  charge. 


Sec.-ft. 

2,811 

1,713 

2,314 

2,722 

2,188 

1,926 

2,271 

3,010 

1,667 

1,170 

1,074 

1,429 

1,470 

1,360 

1,094 

627 

526 

422 

222 

156 

295 

184 

174 

70 

41 

10 

13 

4,434 

1,149 

1,234 

1,382 

1,177 

909 

1,001 

877 

1,077 

1,387 

1,070 

1,405 

1,550 

1,617 

1.546 

1,486 

1,423 

1,235 

898 

1,015 

1,386 

1,730 

1,892 

1,553 

1,405 

1,193 

731 

687 

966 

966 

1,114 


Sq.ft. 

Feet. 

629 

S.4 

447 

7.9 

550 

8.5 

•iH4 

8.8 

521) 

8.4 

494 

8.4 

52.5 

8.5 

»or» 

8.9 

414 

8.2 

•292 

8.0 

•236 

7.9 

319 

8.4 

300 

8.3 

365 

8.5 

289 

8.3 

170 

7.9 

141 

7.7 

107 

7.6 

112 

7.6 

.  S3 

7.3 

115 

7.7 

98 

7.5 

94 

7.5 

52 

7.0 

31 

6.7 

18 

6.2 

23 

6.4 

i,o:jo 

9.3 

:W6 

7.5 

365 

7.5 

3'2!) 

7.7 

2H.') 

7.8 

2.50 

7.7 

252 

7.7 

273 

7.8 

292 

7.9 

322  i 

8.1 

342  1 

8.2 

329 

8.3 

414 

8.5 

1AQ   1 

8.4 

453 

8.5 

340 

8.5 

298 

8.5 

SXXi 

8.4 

249 

8.0 

304  i 

8.1 

388 

8.5 

364 

8.5 

435 

8.7 

401 

S.5 

331 

8.4 

290 

K.4 

194 

7.9 

I  ST 

8.0 

331 

S.3 

•22.5 

8.2 

273 

8.4 
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RITRFACE    WATER   SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  San  Marcial,  N.  Mex.,for  J 906. 


Day. 


Jan.  '  Feb.     Mar.     Apr.     May.    June.    July.  '  Aug.     Sept.  '  Oct 


Nov.    Dec 


1 6.5 

2 6.5 

3 6.6 

4 6.7 

5 7.0 

6 7.0 

7 6.9 

8 6.8 

9 6. 8 

10 7. 0 

11 7.2 

12 7.0 

13 7.1 

14 7.2- 

15 7.4 

16 7.65 

17 7.9 

18 7.95 

19 8. 0 

20 #'.9 

21 7.7 

22 7.5 

23 7.2 

24 7.1 

25 7.2 

26 7.2 

27 7.1 

28 7.2 

29 7.4 

30 7. 3 

31 7.1 


7.35 

7.45 

7.3 

7.3 

7.3 

7.5 

7.3 

7.35 

7.4 

7.5 

7.65 

7.7 
7.7 
7.8 
7.8 

7.75 

7.7 

7.6 

7.6 

7.7 
7.55 
7.6 
7.6 
7. 5.'i 


55 

5 

45 

4 

45 


7.6 

7.65 

7.65 

7.5 

7.5 


6 

6 

45 

55 

75 


I 


7.  75 
7.9 
8.0 
7.9 

7.8 

7.75 

7.8 

7.7 

7.8 


7. 5  7. 9 

7. 6  7. 9 
7. 5  8.  .55 

8.6 

8. 5 

8. 2 


7.8 
7.5 
7.7 

7.85 
8.0 

8.0 

7.95 

8.0 

8.1 

7.95 

8.05 
8.2 
8.15 
8.25 

8.  .55 

8.5.1 
8.4,5 
8.5 
8. 65 
8.8 

9.2 
9.45 
9.45 
9.5 

9.  .55 

9.95 

9.8.5 

9.55 

9.3 

9.4 


9.4 
9.6 


9. 
9. 

8, 


2 
1 
95 


9.35 

9.2 

9.1 

9.25 

9.1 


9.0 
9.5 
9.9 
9.9 
10.1 


10. 
10. 


10.55 
10.45 
10.3 


10.1 
10.1 
10.1 
I  10.1 
'  10.4 

in.7 

10.9 
10.9 
10.8 
10.8 

10.75 
10.6 
10. 5 
10.0 
9.8 
9.5 


9. 
9. 
9. 
9. 
9. 


15 

3 

3 

3 

4 


9.45 
9.65 

9.8.5 
9.95 
10.3 

10.35 
10. 45 
10.6 
10.65 
10.4 

10.1 
9.95 
9. 6.5 
9.3 
9.1 

9.0 

8. 75 
8.45 
8.a5 
8.15 


8.0 
7.9 
8.0 
8.3 
8.5 

8.35 

8.5 

8.7 

8.6 

8.56 

8.4 

8.a5 

8.4 

8.4 

8.4 

8.5 

8.4 

8.45 

8.5 

8.7 

8.  .55 

8.4 

8.25 

8.2 

8.1 

8.0 
8.0 
7.9 
7.9 

8.2 
8.4 


8.75 

8.5 

8.3 

8.4 

8.5 

8.5 
8.3 
8.3 
8.3 
8.2 


8. 
7. 
/. 
7. 
7. 


2 

9 

85 

8 

7 

95 

9 

6 

7 

6 


7.45 

7.5 

7.25 

7.05 

7.0 

6.8 

6.7 

6.7 

6.55 

6.35 

6.2 
5.95 


7.4 

7.3 

7.55 

7.7 

7.7 


8. 
8. 
8. 
8. 


I     „ 


7.6 
7.6 
7.5 
7.3 
7.05 

7.6 

7.75 

7.7 

7.65 

7.5 

7.55 


«.7 

7.85 

7.85 

7.8 

7.8 


8.5 

8.4 

8.4 

8.45 

8.5 

8.4 


7.75 

8.5 

7.7 

8.5 

7.7 

8.5 

7.7 

8.5 

7.7 

8.5 

-  -- 

8.5 

4.  lO 

7.9 

8.5 

7.8 

8.5 

7.8 

8.4 

7.8 

8.45 

6.4 

6.75 
6.95 
10.4 
7.85 
7.45 


7.85 

7.9 

8.0 

8.0 

8.1 

8.1 
8.2 
8.2 
8.3 
8.4 
8.3 


8.4 

8.25 

8.0 


8.6 

8.5 

8.4 

8.45 

8.55 

9.1 

9.35 

8.85 

8.6 

8.5 

8.5 

8.4 
8.5 

8.4 
8.4 

8.5 

8.4 

8.15 

8.1 

7.96 

7.9 
8.0 
8.0 


7.9    • 

8-15 

8.0 

8.3 

8.0 

8.3 

8.1 

8.25 

8.05 

8.25 

8.1 

8.2 

8.2 

8.3 

8.4 

Note.  -No  flow  September  13  to  24  inclusive. 
Daily  discharge,  in  second-feet,  of  Rio  (irande  luar  San  Marciat,  X.  Me r.,  for  1906, 


Day 


Jan.  ,  Feb.      Mar.  ,  .\pr.      May. 


1. 
2. 
3. 
4. 


155 

0  125 

1.55 

18.5 

5 O280 

6 280 

7 260 

8 o  240 

9 240 

10 260 


11 o"285 

12 300 

13 !  4a5 

14 1  0515 

15 720 


16 980 

17 1,250 

18 1,320 

19 1,390 

20 al,310 


21 1.130 

22 9;50 

23 «70() 

24 .560 

25 540 


26. 
27. 
28. 
29. 
30. 
31. 


.525 
64.5 

a  80.5 
/d.5 

o650 


715 
720 
«625 
62.5 
625 

a  705 
615 
625 

o635 
685 

710 

a  795 

795 

875 

o875 

850 
825 
a780 
710 
700 

a  720 
630 
600 

0660 
670 

680 

a  7m 

720 


790 
760 
o7.% 
620 
610 

a690 
7.50 
630 

a580 
580 

750 
o750 
580 
700 
920 

980 

920 

01,030 

1,110 

ft50 

o790 
680 
690 

O520 
630 

740 
o740 

2,:«o 

2. 4.50 

02,200 

1,470 


1,260  4,970 
1,110  .5,380 
01,210  ,o4,.560 
1,3.%  '  4.430 
1,450       4,210 

01,450  04,390 

1,380  5,890 

\,:m  7,080 

ol,4:«)  0  7,081) 

1,380  7,8;X) 

1,530  8,230 
01,730    0  9.370 

1.690  ,  10,080 

1,770  10,340 
02,020  010,4,50 

2,2.50  9,780 

2,400  9.710 

02,660  09,  aw 

2,8(K)  8.850 

2,940  08,950 

«3,320  10.060 

.3,910  olO.SOi) 

4. 100  10. 7(X) 

04.  m)  10. 2.50 

4.670  010,160 

6.000       9.890 
5, 8tO       9.  .^30 

.5,190  08.910 

4.690  ;     7,G3i)   02.710 

4,970  I     7.i;«) 


June.  ,  July.     Aug.     Sept.     Oct.      Nov.      Dec 


5,980 
5,590 
05,320 
.5,560 
5,060 

5,0.50 
"5. 300 
.5,300 
.5,300 
5,430 

5,520 
5,860 
06,240 
6,820 
8,020 

08.500 
8,440 
8.  .530 

08. 330 
7,840 


1,9.50 

01,710 

1,810 

2,110 

02,310 

2,110 
2,310 

a2,.580 
2,4.50 

;  2,  .390 

I 

02,190 
,  2,030 

2,010 
01.930 

1,990 

2,210 

02,110 

2,180 

2,270 

02,640 


7,200  2,340 

0,SS0  2,050 

06,200  01,760 

.5,1.50  1,610 

4,  .590  1,390 


4,330  01,370 
3, 680  1, 170 
2,930  01, 070 
1,070 
2,310  ;ol,280 
06,380    1  1,450 


1,940 
1,675 
01,470 
1,480 
1,490 

01, 360 
1,095 
1,095 

01,095 
975 


170 

0  175 

125 

80 

070 

.50 
40 
«40 
30 
20 


975 

olO 

0  625 

5 

600 

0 

575 

0 

0  525 

0 

660 

0 

615 

0 

0420 

0 

405 

0 

290 

0 

0220 

0 

220 

0 

200 

0 

01.55 

0 

ia5 

a  15 

240 

50 

0320 

70 

295 

9,070 

270 

1,790 

0  185 

01,060 

210 

1 

l.llO  1,410 

1,070  1,480 

ol,270  01,5.50 

1,380  1.520 


1,380 

ol,380 
1,410 
1.310 

01,180 
1.110 

1,010 

0910 

940 

970 

01,000 


1.480 

ai.ago 

1.420 
1,560 
1,650    « 1.770 


01.620 
1.570 
1,560  , 

01,550  I 
1,450  ■ 


3.  .500 

4.  .500 
2.130 
1.7.50 
1.600 


!  1,510 
01,490 
1,470 
'  1,450 
01, 420 
I 


970 

1  1,400 

1,020 

1.380 

088O 

1,360 

910 

1,250 

940 

01, 280 

1.010 

1,240 

01,080 

1,110 

1.210 

900 

1,250 

720 

01,390 

900 

1,250 

oQOO 

1,210 

990 

01, 070 

960 

1.250 

01,010 

1,430 

1,100 

01,410 

•1,550 

1.450 

!     1,510 

01,400 

1,330 

1,340 

0  1,190 

960 

915 

•  780 

690 
730 
«685 
825 
96* 

0965 
955 
980 

•  965 
1,040 

« 1,115 


oDates  of  measurements. 
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Monthly  discharge  of  Rio  Grande  iiA^ar  San  Marcialy  N.  Mex.jfor  1906. 


Month. 


January 

February 

March 

April 

Stoy 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 

Minimum. 

Total  in 

Maximum. 

Mean. 

acre-feet. 

1,900 

125 

fi94 

36,496 

876 

615 

715 

39.680 

2,450 

520 

925 

56,866 

6,000 

1,110 

2,742 

163,140 

10,800 

4,210 

8,143 

500,707 

8,530 

2,310 

6,799 

345,064 

2,640 

1,070 

1,924 

118,314 

1,940 

105 

703 

43,210 

9,070 

0 

429 

25,527 

1,430 

880 

1,152 

70,830 

1,650 

720 

1,307 

77,752 

4,500 

685 

1,401 

86,142 

10,800 

0 

2,153 

1,563,737 

RIO    ORAXDE    NEAR    EL   PASO,    TEX. 

This  station  was  located  at  the  pumping  house  of  the  smelter 
company,  3  miles  north  of  El  Paso,  Tex.  The  bed  of  the  stream  at 
that  point  is  composed  of  mud  and  is  constantly  shifting  and 
changing.  May  1,  1897,  the  station  was  placed  under  the  charge  of 
W.  W.  FoUett,  consulting  engineer,  International  (Water)  Boun- 
dary Commission,  and  by  him  removed  1  mile  farther  up  the  river 
to  Courchesne*s  limekiln.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  174,  page  49, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

DiHcharge  medsxircnwnts  of  Rio  (Srandc  near  El  Paso,  Te.r.,  in  1906. 

[By  W.  L.  Folit*tt  and  J.  Smith.] 


DiiU 


Area  of     Gage         Dis- 
section, height,    chargi'. 


Dato. 


Sq.  ft. 

January  1 17» 

January  4 140 

.January? 144 

January  10 147 

January  13 172 

.ranuary  16 173 

January  18 292 

January  21 425 

January  24 458 

January  27 340 

January  30 328 

February  2 312 

February  5 264 

February  8 291 

February  11 334 

February  14 371 

February  17 411 

February  20 345 

February  23 327 

February  2C 315 

March  2 90S 

MarchS 274 

March  8 246 

March  11 255 

March  14 191 

March  17 185 

March20 298 

March  23 287 

March26 233 

March29 189 

March31 452 


Feet. 
().2 
5.95 
().0 
6.0 
6.3 
6.3 
7.25 
7.45 
7.65 
7.05 
7.0 
7.0 
6.9 
7.0 
7.3 
4 


6 

3 

2 
7.1 
7.0 
6.9 
6.9 
6.9 
6.7 
6.8 
7.25 
7.1 
6.8 
6.6 
8.05 


Ser.'ff. 

2;^ 

1(J3 
170 
177 
240 
242 
55.'' 
84i 
977 
559 
510 
526 
43.5 
496 
597 
717 
823 
(»4 
.'555 
517 
515 
427 
394 
403 
270 
280 
55;i 
497 
3,S5 
237 
1,100 


April  2.. 
Aprils.. 
Aprils.. 
April  11 . 
April  14. 
April  17. 
April  20. 
April  23. 
April  26. 
April  28. 
April  30. 
May  3.. 
May  0.. 
May  9.. 
May  12. 
May  15.. 
May  18.. 
May  20. . 
May  23. 
May  26.. 
May  29. . 
Junp  1.. 
June  4.. 
.June?.. 
June  10. 
June  13. 
June  16. 
Juno  19. 
June  22. 
June  25. 
June  28. 


Area  of 

hei^t. 

Dis- 

section. 

charge. 

Sq.  ft. 

Feet. 

Sec.'ft. 

552 

8.2 

1,283 

426 

7.5 

762 

457 

7.75 

936 

390 

7.5 

742 

528 

8.2 

1,146 

(V49 

8.55 

1,468 

r>34 

8.05 

1,168 

690 

8.7 

1,706 

727 

8.8 

1,865 

884 

9.5 

2,855 

1,094 

10.0 

3,475 

1,076 

9.8 

3,606 

853 

9.3 

2,760 

808 

9.55 

2,909 

1,325 

10.6 

4,832 

1,245 

11.45 

5,901 

1.581 

11.95 

7,329 

1,368 

11.5.5 

6,388 

1,428 

11.8 

7,135 

1,400 

12.3 

8,312 

1,447 

12.45 

8.140 

1.032 

11.25 

5,848 

946 

10.55 

4,473 

998 

10.0 

4,357 

815 

10.0 

3,701 

7«i8 

10.25 

3,733 

1,062 

11.0 

4,843 

1,161 

11.5 

5,875 

1,207 

11.85 

6,500 

821 

10.95 

4,801 

621) 

9.9 

3,069 

56 


SURFACE   WATER   SUPPLY,   1906. 


Discharge  nuofuremenU  of  Rio  Grande  near  El  PasOy  Tex.,  in  1906 — Continued. 


Date. 


3. 
6. 


June  30. 
July  3.. 
July  6.. 
July  9.. 
July  12. 
July  15. 
July  18. 
July  21. 
July  24. 
July  27. 
July  29. 
July  31. 
August 
August 

August  9 

August  12 

August  15 

August  18 

August  21 

August  24 

August  27 

August  30 

September  2-. 
Septeinl)er5.. 
Septembers.. 
September  11. 
Septemlier  14. 
September  17. 
8epteralier20. 
Septemlwr  24. 
September  27 . 
September  30. 


Area  of 

Ga«e 
height. 

Feet. 

Dis- 

section. 

charge. 

Sq.  ft. 

Sec.-ft. 

534 

9.3 

2,126 

518 

8.75 

1,450 

449 

8.65 

1,334 

663 

9.0 

1,938 

K27 

9.4 

2,082 

508 

8.7 

1,58() 

631 

8.85 

1,771 

527 

8.8 

1,686 

434 

8.8 

1,509 

320 

8.1 

1,056 

308 

8.0 

995 

268 

7.9 

678 

448 

8.0 

1,328 

441 

8.6 

1,513 

324 

8.0 

1,144 

361 

8.0 

747 

332 

7.7 

504 

167 

7.0 

393 

140 

6.8 

291 

139 

6.6 

251 

77 

6.0 

122 

211 

7.35 

577 

100 

6.3 

160 

42 

5.75 

63 

28 

5.4 

37 

16 

5.1 

18 

16 

5.0 

19 

9 

4.95 

10 

S 

4.95 

8 

8 

5.0 

7 

11 

4.8 

12 

97 

6.0 

156 

Date. 


October  1.... 

October  3 

October  6 

October  9 

October  12... 
October  15. . . 
October  18. . . 
October  21 . . . 
October  24. . . 
October  27... 
October  30. . . 
November  2.. 
November  5., 
Novembers.. 
November  11. 
November  14. 
Novemljer  18. 
November  21 . 
November  24. 
November  27. 
Noveml)er  29. 
Decern  l^er  2.. 
Decern  l)er  5 . . 
Decembers.. 
December  11. 
December  14. 
December  17. 
December  20. 
Decomlx?r  23. 
December  2t). 
Decern  l)er  29. 
December  31. 


Area  of 

Gage 
height. 

Dis- 

section. 

charge. 

^•& 

Feet. 
6.3 

Sec.-ft. 
i,155 

216 

7.3 

579 

216 

7.15 

464 

317 

7.45 

650 

290 

7.4 

685 

225 

7.15 

542 

214 

7.06 

506 

228 

7.15 

528 

218 

7.1 

526 

263 

7.6 

640 

206 

7.1 

493 

247 

7.4 

758 

331 

7.85 

1,178 

.  411 

8.1 

1,136 

435 

8.1 

1,243 

334 

8.1 

1,150 

303 

7.9 

1,011 

302 

8.1 

1,106 

340 

8.0 

1,013 

223 

7.6 

545 

221 

7.6 

638 

316 

8.1 

999 

792 

10.35 

3.  H99 

338 

8.45 

1,507 

414 

8.5 

1,.565 

'282 

8.3 

1,106 

330 

8.25 

1,212 

373 

8.0 

.       1,166 

290 

7.5 

775 

288 

7.2 

.5Wi 

351 

7.75 

942 

342 

7.8 

812 

1 

Daily  gage  height,  in  feet,  of  Rio  (irande  near  El  Paso^  Tex.,  far  J906. 


Day. 

Jan. 

6.15 

6.05 

6.0 

5.95 

5.9 

6.0 
6.0 
6.0 
6.0 
6.0 

6.15 

6.2 

6.3 

6.3 

6.3 

6.3 

6.3 

7.2 

7.15 

7.35 

7.6 
7.85 
7.8 
I.  if) 
7.5 

7.35 

7.0) 

7.0 

7.0 

7.0 

6.95 

Feb.  . 

6.9    , 
6.95 
7.0    1 
7.0 
6.95 

7.0 

7.05 

6.95 

6.95 

7.2 

7.3 
7.25 
7.2 
7.4 
7.4    , 

7.4 

7.55 

7.5 

7.45 

7.3 

7.3    ■ 

7.2 
7.2 
7.1 
7.1 

7.05 

7.1 

7.0 

Mar. 

70 
7.0 
7.0 
7.0 
6.9 

6.8.') 
6.85 
6.9 
7. 25 
7.05 

6.85 

6.7 

6.7 

6.7 

6.7 

6.7 
6.8 
6.7 
7.2 
7.3 

7.25 
7.3 
7.15 
0.  ft') 
6.8 

6.8 

6.7 

6.7 

6.6 

e.JV) 

7.5 

Apr. 

8.4 

8.25 
8.05 
8.2 
8.1 

7.5 
7.5 

7.8 
7.7 
7.6 

7.55 
.  7.6 
8.05 
8.2 
8.05 

8.3 
8.55 
8.35 
S.  I 
8.05 

8.2 
8.6 
8.7 
8.9 
8.8 

:    8.8 

9.2 

9.5 

9.9 

10.0 

May. 

10.0 
9.8    , 
9.8 
9.65 
9.45 

9.3    ' 

9.35 

9.3 

9.5 

9.95 

10.3.') 
10.55 
10.6 
11. 0 
11.4 

11.7 

11.9 

11.95 

11.65 

11.55 

11.6 

11.65 

11.75 

12.05 

12.2 

.  12.35 
12.5 
12.5 
12.45 

'  11.9 

1 

June. 

11.4 
10.95 
10.7 
10.55 
10.45  , 

10.3 

10.0 
9.85 
9.9 
9.95 

10.0 
10. 15 
10.  '25 
10.«i5 
10.8 

10.95 

11.2 

11.35 

11.45 

11.55 

11.65 

11.85 

11.45 

11.3 

10.9 

10.6 

10.2 
9.8 
9.5 
9.35 

July. 

9.1 
8.5 
8.7 
6.4 
8.55 

8.6 

8.55 

8.9 

9.05 

9.1 

9.2 

9.35 

9.2 

8.85 
8.75 

8.65 
8.75 
8.85 
9.15 
8,75 

8.9 

8.8 
8.9 
8.8 
8.4 

8.2 

8.1 

8.1 

8.0 

7.95 

7.9 

Aug. 

Sept. 

6.5 

6.25 

6.05 

5.9 

5,75 

5.65 

5.6 

5.45 

5.4 

5.3 

5.15 

5.1 

5.1 

5.05 

5.0 

5.0 

4.95 

4.95 

4.95 

4.95 

4.95 

4.9 

5.15 

5.1 

5.0 

4.9 

4.85 

4.85 

5.8 

5.9 

Oct. 

8.45 

7.6 

7.3 

7.3 

7.15 

7.1 

7.3 

7.4 

7.45 

7.5 

7.5 
7.4 
7.4 
7.3 
7.15 

7.2 

7.15 

7.05 

7.0 

6.05 

7.06 

6.8 

6.9 

7.0 

7.3 

7.35 

7.55 

7.6 

7.5 

7,2 

7.25 

Nov. 

7.4 
7.4 
7.6 
7.9 
7.85 

7.85 

7.9 

8.1 

8.2 

8.15 

8.1 
8.1 
8.1 
8.1 
6.0 

7.95 

7.85 

7.95 

8.0 

8.1 

6.1 

8.05 

7.9 

7.95 

&0 

7.6 
7.6 
7.4 
7.5 
7.8 

Dec. 

2 ' 

3 

4 

5 

6.0 

8.2 

8.7 

9.35 

9.8 

8.7 

8.4 
8.1 
8.25 
8.6 

8.55 
8.05 
7.95 
7.9 

7.7 

7.4 

7.15 

6.9 

6.65 

6.9 

6.7 

6.8 

7.4 

6.55 

6.45 

6.2 

6.0 

6.05 

7.1 

7.25 

6.8 

8.05 
8.1 
8-1 
8.2 
10.2 

6 

9.6 

J::::::::::::::: 

8,7 
8.45 

9 

8.85 

10 

8.S 

11 

8.5 

12 

13 

14 

15 

8.4 
8.3 
8.3 
8.3 

16 

8.2 

17 

8.2 

18 

&.1 

19 

20 

21 

22 

23 

24 

25 

26 

8.0 
8.0 

7.8 

7.8 

7.55 

7.35 

7.3 

7.2 

27 

7-3 

28 

7.25 

29 

7.75 

30 

7.7 

31 

7.6 

BIO  ORANPE. 
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DaUy  discharge,  in  aecond-fe^t,  of  Rio  Grande  near  El  Paso,  Tex.,  for  1906. 


Day. 


!  Jan. 


1 ,  •220 

2 1  190 

3 176 

4 alfto 

5 ■  150 

I 

6 175 

7 0  175 

8 ,  175 

9 1  175 

10 « 175 

1 

II I  210 

12 !  220 

13 t  •240 

14 240 

15 !  240 

16 '  «240 

17 J  240 

18 '  «520 

19 540 

20 •  730 

21 '  «945 

22 1  1.110 

23 1,080 

24 'al,045 

25 870 

26 1  765 

27 «560 

28 525 

29 520. 

30 ar>l.5 

31 480 


Feb. 

Mar. 

Apr. 

May. 

455 

485 

1,520 

3.680 

•  490 

•  515 

•1,340 

3,480 

515 

515 

1,170 

•3.700 

510 

515 

1,280 

3,420 

•  470 

a425 

•1,210 

3,040 

June.  I  Julv 


Aug.  ,  Sept.     Oct. 


I  I 

Nov.    Dec. 


500 
530 

•  470 
440 
565 

•  595 
585 
575 

•  715 
715 

715 

•  795 
760 
730 

•  635 

630 
560 

•  555 
500 
510 

•  485 
51.') 
455 


385 
375 

•  395 
610 
490 

•  370 
290 
280 

•  270 
270 

270 

•  280 
270 
520 

•  580 

555 
580 

•  520 
425 
355 

•  355 
295 
295 

•  235 
265 

•  770 


750 
750 

•  970 
900 
820 

•  780 
800 

1,060 
1,150 
1,060 


•2,760 

2,740 

2,.)20 

02,810 

I  3,640 

4,370 
,«4,740 
'  4,S30 

5,X» 
•5,840 


1,260  6,610 

•1,470  7,190 

1,350  a7,;«0 

1,200  .  6.('>.10 

•1,170  a6,;{90 


1,290 
1.630 
•1,710 
1,930 
1,850 


6,540 
I  6,t500 

7,7:» 
,  8,080 


•1,870  08,460 
2, 430  8. 700 
'•2,850  8.490 
I  3,350  08,140 
•3,470  I  8,040 
i  7,040 


•6,120 
5,260 
4,770 

04, 470 
4,580 

4,600 

o4.3<i0 

3,S80 

3. 740 

•3,610 

3,560 
3,690 
o3, 730 
4.320 
4,550 

•4,770 
5,250 
5,560 

•.'>,  770 
:>,060 

6,140 

oti,500 

5,740 

5, 450 

•4,720 

4,220 
3,560 

02.910 
2,440 

•2,210 


I  1,880 
1,630 

•1.390 
1,040 

>  1,220 

•1.280 
1,U)0 
l,7tX) 

02,010 
2,120 

!  2,310 
ia'2,.%0 
,  2,370 
1.740 
,  l,6fi0 

1,520 

•  1,650 

•  1,770 
2,2>'0 
1,600 

•1,840 
1.630 
1.720 

•1,510 
1,250 

1,120 

01,060 

1,060 

•  <KK) 

>  a{]80 


775 
960 

•1.430 
2.400 

■  3,080 

01.610 

i,:»o 

1,200 

01,230 

1,440 

I  1.380 

705 
665  , 

•  505  I 

455 
415  t 

•  355 
24,-) 
:{40 

•  250 

."mO  ' 
,    O240  I 
220 

165  ! 

•  120  ' 
130 
495 

,    o.'>4.'i  , 
410  I. 


260   •1,24') 

•  150  I      755  I 

115      ^580 

90  I      580 

•  65  >      465 


55 
50 
40 
35 
30 

•  20 
20 
25 

o20 
20 

15 

•  10 
10 
10 

•  10 

10 
10 
20 

•  15 
10  ' 

10  ' 

•  15 
15 

125 
•  140 


•  435 
555 
620 

•  650 
700 


760 

•760 

950 

1,220 

ol.l«) 

1.100 
1.060 
•1.140 
1,250 
1,250 


9eo 

•1.000 
1,000 
1,080 

•3,670 

2,770 
1,740 
•1,510 
2,070 
1,900 


?20   ^1,240  •1,560 

•685      1,210  1,380 

68.5  I  I.IW)  ,  1,200 

630  •1,1.50  •1,110 

•  540     1,080  1,150 

560     1,040  1,120 

540         970  •I,  170 

•5a5   01,030  1,140 

495      1,0(K)  1,110 

485  .  1,110  •I,  170 


•  SOS   01,110  1,010 

42.5     1,060  030 

460  ,      960  I    ^810 

490  '    ^980  685 
655 


690 
O820 

8.'i0 

780 

•  565 

585 


970 

760 
•  .550 

470 
0.5.50 

760 


•  Dates  of  measurements. 


655 

•  000 
660 
630 

•  940 
815 
810 


Monthly  discharge  of  Rio  Grande  near  El  Paso,  Tex.,  for  1906. 


Month. 


Discharge  in  second-feet. 


January 

February 

March 

•April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Maximum. 


1,110 
795 
770 
3,470 
8,700 
6,  .500 

2,  rm 

3,0S0 

260 

.S50 

1,2.50 

3,670 


8,700 


Minimum. 


150 

440 

23.5 

7.50 

2,  .520 

2,210 

680 

120 

10 

42.5 

470 

600 


10 


J 


Mean. 


Total  in 
acre-feet. 


439 

571 

412 

1,480  I 

5,676 

4,548 

1,571 

799 

47 

621 

997 

1,240 


1,533  I       1,113,968 


26,905 

31,686 

25,309 

88,046 

348,992 

270,625 

96,575 

49,150 

2,817 

38.192 

59.326 

76,255 

RIO   GRANDE    ABOVE    PRESIDIO,  TEX. 


This  station  was  established  April  4,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  was  9  miles  above  Presidio  and 
above  the  mouth  of  Rio  Conchos,  one  of  the  principal  tributaries  of 
the  Rio  Grande,  and  about  200  miles  below  El  Paso.  The  station 
was  in  a  straight  stretch  of  the  river,  but  in  the  bight  of  a  long  bend. 
In  1903  the  river  began  to  erode  a  cut-off  across  this  bend,  and  the 
spring  flood  of  1906  deepened  this  channel  to  such  an  extent  that 
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SURFACE    WATER   SUPPLY,   1906. 


more  water  passed  through  it  than  tlirough  the  station,  and  it  became 
necessary  to  abandon  the  location.  In  September,  1905,  the  station 
was  moved  8  miles  farther  up-s^ream  and  rebuilt.  Its  location  is  far 
enough  above  the  mouth  of  Rio  Conchos  to  be  free  from  the  effects 
of  backwater  from  that  stream.  The  conditions  at  the  station*  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  174,  page 
54,  where  are  given  also  references  to.pubhcations  that  contain  data 
for  previous  years. 

Discharge  meaxureynenU  of  Rio  Orande  above  Presidio,  Tex.,  in  1906. 

[ByJamos  I*.  Hague  and  F.  X.  Doughorty.] 


Date. 


'Area  of    dage   i     Dis- 
sec^tion.'  height,    charge. 


January  3.. . 
January  (i... 
January  10.. 
January  14.. 
January  17.. 
January  20.. 
January  24 . . 
January  2K.. 
January  31 . . 
February  3. . 
Februar\'  ti.. 

Febniao'  9  - 
Februar>'  13. 
February  H>, 
February  19. 
February  22. 
February  25. 
March  4!... 

March  11 

March  16 

March  19 ... . 
March  22.... 
March  25.... 
March  28.... 
March  31 ... . 

Aprils 

April  0 

April  9 

April  12 

April  15 

April  18 

April  21 

April  24 

April  27 

April  30 

May  3 

May  () 

May  9 

May  12 

May  15 

May  IS 

May  21 

May  24 

May  27 

May  30 

June  2 

June  5 

June  8 

June  11 

June  14 

June  17 

June  20 

June  23 

June  20 

June  29 

July  2 

July  5 

Julys 


Sq.  ft. 
171 
165 
129 
107 
130 
124 
163 
225 
231 
241 
214 
215 
224 
237 
214 
229 
230 
190 
187 
170 
172 
155 
152 
Kvi 
171 
171 
2.'>5 
28S 
22S 
210 

My* 

2«.Mi 

:«7 

432 

848 

710 

549 

521 

840 

972 

l,2»i3 

1.2«)S 

1,320 

l.;Vi7 

1,013 

1,  lS,i 

8<>4 

HW} 

09S 

7()7 

811 

9t>S 

1.202 

.S.54 

:><) 

520 

307 


Feet 
3.9 
3 
3 
3 
3 
3 
3.  75 
4.3 


8 
6 
4 

35 
3 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


45 
2 

1 

1 

2 

3 

2 

15 

3 

1 

1 


3. 95 

3. 9 

3.8 

3.7 

3.8 

3.9 

3.9 

4.3 

4 

2 

1 

2 


4. 
4. 
4. 
4. 

4.5 
4.5 
4.8 
.').  I 
0.2 
0.1 
5.7 
5. 0 
0. 3 
0.7 
7.2 
7.2 
7.3 
7.4 


7. 
7. 
0. 
0. 
6. 


3 

•) 

2 

1 

0.  '2n 
6.  (m 
7.2 
7.5 
0. 95 

6.a> 

5.5 
4.0 


Ser.-ft. 
4Z\ 
;»8 
28«) 
•230 
223 
200 
3(^ 
.»97 
(iOO 

da's 

437 
426 
.530 
586 
r>38 
504 
510 
434 
437 

.3:i8 

321 
280 
239 
278 
347 
209 
.kK3 
O.Vi 
484 
480 
557 
738 
779 
1,047 
1,278 

2,  tJ70 
2, 394 
2,a51 
1,908 
3,045 

3,  r)75 
4,978 
5,105 
5,  r»88 
5,946 
7,294 
5, 854 
3,9^*4 
3.20;i 
2. 9.-^.5 
3,;i80 
3, 722 
4,998 
0.334 
4,178 
2,248 

i,7:h 

878 


Date. 


July  11 

July  14 

July  17 

I  July  20 

I  July  23 

July  26 

I  July  29 

.Vugust  1 

August  4 

.\ugust7 

.\UgUBt  10 

.Vugust  13 

August  16 

Augtist  19 

.\ugiist22 

August  25 

August  28 

August  31 

Septembers. 
September  6. 
September©., 
S<'ptember  12, 
September  15. 
September  18, 
September  21. 
September  24, 
September  27, 
September  30, 

Octobers 

October  6 

Octol>er9 

October  12..., 

<)ctol>cr  15 

October  18..-, 
OctoJ>er21.... 
October  24..., 

October  27 

October  30..., 
Noveml)cr  2.. 
Noyember  5.. 
Noyember  8. . 
Noveml)er  11. 
Noyemljer  14. 
November  17. 
Noyember  19. 
Noyember  23. 
November  26. 
Noyeraljer  29. 
I)(H'eml)er  2.., 
Decembers... 
Decembers... 
I)e<jember  11., 
Decern  l>er  14.. 
December  17.. 
December  20.. 
December  23.. 
December  26.. 
December  29.. 


Area  of    Gage       Dis- 
section, heigi.t.  I  charge- 


Sq.  ft. 

Feet. 

Sec.-rf 

324 

4.5 

718 

;«7 

5.1 

1,I6U 

367 

4.9 

995 

395 

5.1 

1,131. 

327 

4.6 

K'i) 

301 

4.35 

tii»5 

287 

4.3 

t;>i 

265 

4.3 

OHi 

277 

4.4 

tV45 

395 

5.2 

1,213 

470 

5.4 

I,. -.27 

377 

5.0 

94:i 

350 

4.6 

S27 

205 

4.2 

441 

168 

3.9 

34.S 

265 

4.35 

iwfi' 

410 

4.9 

1.17V 

224 

3.8 

411 

158 

3.7 

;?;^7 

138 

3.6 

2M!' 

112 

3.3 

201 

95 

3.1 

14.; 

91 

3.0 

li> 

81 

2.9 

y. 

118 

3.3 

IV, 

94 

3.0 

IJt. 

(V4 

2.8 

... 

2.0 

rn' 

.».3 

2.6 

5^ 

38 

2.4 

Sf' 

134 

3.(V5 

317 

112 

3.5 

241 

175 

4.0 

t> 

151 
130 
154 
139 
118 
199 
157 
178 
251 
329 

2;w 

'20O 
272 
237 
204 
337 
382 
437 
3i)2 
346 
308 
301 
2(30 
223 


3.7 

3. 0 

3. 0 

3.5 

,3.  o 

.3.9 

•1.8 

3.9 

4.3 

4.6 

4.4 

4.3 

4.35 

4.4 

4.3 

3.9 

4.5 

4.6 

5.4 

5.3 

.5.0 

4.8 

4.7 

4.5 

4.3 


3<>4 

21>1 
2S7 
.V> 
40^ 

4v: 

1.002 
81:; 

tm 

724 

7Hi 

671 

AfA 

9t*5 

1,103 

1.57l< 

1,431 

I.a^T 

9i>4 

im 

547 


RIO  OBANDE. 
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Daily  gage  height^  in  feet  j  of  Rio  Orandc  above  Presidio,  Tex.  ^  for  1906, 


DRy. 


Jan.  I  Feb. 


1. 
2. 
3. 
4. 

5. 


f... 

<» 
<.. 

8.. 
9. 
10. 

11.. 
12. 
U.. 
14.. 


16. 
17. 
18. 
19. 
20. 

21. 
22 

S! 

24. 


2f.. 
•27. 
28. 
29. 
.». 


4.0 

4.0 

3.05 

3.85 

3.8 

3.8 
3.8 
3.8 
3.7 
3.65 

3.  ft 

3.55 

3.5 

3.45 

3.4 

3.45 

3.35 

3.35 

3.4 

3.35 

3.35 

3.45 

3.5 

3.7 

3.8 

3.9 

4.1 

4.3 

4.45 

4.55 

4.45 


4.55 

4.3 

4.2 

4.15 

4.15 

4.15 

4.05 

4.1 

4.15 

4.2 

4.15 
4.25 
4.25 
4.25 
4.2 

4.3 
4.3 
4.3 
4.2 
4.2 

4.15 

4.15 

4.3 

4.3 

4.25 

4.25 

4.2 

4.15 


4.1 

4.2 

4.15 

4.15 

4.1 

4.1 

4.15 

4.06 

4.1 

4.1 

4.05 
3.95 
3.05 
3.96 
3.95 

3.96 

3.9 

3.9 

3.9 

3.85 

3.8 

3.75 

3.7 

3.7 

3.7 

3.75 

3.8 

3.8 

3.95 

3.95 

3.ft'i 


Apr. 


3.85 

3.9 

3.85 

3 

3.8 


May.    June.    July.  |  Aug. 


85 


4.26 

4.5 

4.5 

4.4 

4.35 

4.35 
4.25 
4.25 
4.15 
4.06 

4.1 

4.1 

4.2 

4.45 

4.45 

4.5 
4.7 
4.6 
4.5 
4.45 

4.55 
4.85 
6,15 
5.15 
5.1 


6.4 

7.65 

6.8 

7.7 

6.15 

7.8 

6.2 

7.6 

6.15 

7.25 

6.1 

7.1 

6.0 

6.8 

5.9 

5.75 

6.6 

6.6 
5.6 
6.8 
6.1 
6.35 

6.4 

6.65 

6.75 

6.95 

7.15 

7.2 
7.3 
7.3 
7.2 
7.2 

7.2 

7.25 

7.45 

7.45 

7.4 

7.3.5 


6.5 

6.36 

6.26 


6.26 

6.25 

6.4 

6.6 

0.65 

6.75 
6.96 
7.15 
7.36 
7.4 

7.5 

7.55 

7.25 

7.05 

G.6 


I 


6.3 

6.05 

6.7 

6.65 

6.06 


6.36  I 
6.6 
4.6    • 
4.6 
4.66  J 


6.2 

4.76 

6.2 

6.25  1 

6.15 

5.35 

6.15 

6.2 

6.2 

6.06 

4.95 

4.95 

5.65 

6.2 

5.2 

5.0 

4.95 

4.65 

4.6 

4.3 

4.35 

4.15 

4.4 

4.35 

4.3 

4.25 


4.3 

4.25 

4.35 

4.4 

5.9 

4.7 
6.3 
5.8 
6.8 
6.65 

5.5 

6.0 

6.25 

5.15 

4.95 

4.55 

4.55 

4.45 

4.3 

4.2 

4.0 

3.85 

3.95 

3.9 

4.2 

4.1 

6.4 

4.65 

4.15 

4.1 

3.8 


3.75 

4.6 

3.&5 

4.05 

3.65 

3.6 

3.45 

3.45 

3.35 

3.26 

3.2 

3.16 

3.1 

3.1 

3.0 


Oct.      Nov 


3. 
3. 
2. 
2. 
3. 

3. 
3. 
3. 
3. 
3. 


3 

0 

9 

95 

15 

2 
1 
0 
0 
2 


2.9 

2.8 

2.75 

2.7 

2.65 


2.6 

2.6 

2.6 

2.55 

2.6 

2.46 

2.4 

3.6 

3.65 

3.6 

3.4 

3.5 

3.65 

3.7 

4.0 

3.8 
3.7 
3.7 
3.6 
3.6 

3.66 

3.65 

3.65 

3.6 

3.5 

3.6 

3.55 

3.5 

3.55 

3.5 

3.45 


3.8 

3.85 

3.9 

3.8 

3.8 

3.8 

3.8 

4.05 

4.3 

4.3 

4.3 

4.36 
4.55 
4.6 
4.6 


Th\\ 


4.1 

3.95 

3.8 

3.85 

4.35 

4.6 

4.55 

4.55 

6.0 

5.8 

6.35 

5.45 

5.6 

6.35 

5.35 


4.4 

5.2 

4.3,'> 

6.a5 

4.-25 

4.9 

4.25 

4.8 

4.45 

4.8 

4.35 

4.35 

4.35 

4.6 

4.45 


I 


4. 
4. 
4. 
4. 
4. 


45 
4 

35 
35 
3 


4.8 

4.8 

4.7 

4.76 

4.6 


65 

5 

4 

36 
3 


4.25 


Daily  fiischargv,  in  secand-feet,  of  Rio  (iraruie  above  Presidio,  7kr.,  for  lUOd. 


Day 


Jan.  !  Fob.  '  Mar.  '  Apr 


1. 
2. 
3. 
4. 

5. 

< . 

H. 

9. 

10. 


11. 

12. 
13. 
14. 
lo. 

\t\. 
17. 
IS. 
19. 
20. 


21. 
22 

5! 

24. 
25. 


27. 
2S. 
'29. 
30. 
31. 


4H() 

715 

470 

e(» 

a446 

506 

410 

475 

400 

470 

a400 
390 
3HD 
330 

0  305 

285 
270 
260 
a  245 
235 

245 

a225 

226 

240 

(>226 

225 
260 
275 
a345 
385 

430 
615 

a  696 
660 
700 

iGOO 


435 
476 
466 
a455 
435 


0  405 
405 
426 

a450 
490 

480 
540 
a556 
565 
530 

a  586 
585 
585 

0540 
536 

610 

a506 

655 

530 

a490 


300 
295 
250 
250 
230 


a340 
320 
320 

o320 
300 

280 

a260 

240 

240 

a  240 


490  '  260 
470  I  280 
450  '  0280 
....I  345 
355 
....  «365 


415 

a  545 

455 

785 

416 

785 

436 

0  685 

435 

636 

a  415 

635 

365 

0535 

365 

540 

350 

496 

345 

440 

480 
480 
o555 
705 
706 

O740 

;   915 

I   850 

'  O7H0 

740 

825 

•1.090 

1.320 

1.3J0 

ol,280 


May. 


1.660 
2.170 
02,610 
2,(^0 
2,510 

02.390 
2.310 
2,220 

o2,090 
1,910 

1.910 

01.910 

2.230 

2.720 

03,120 

3.200 
3.440 
o3. 810 
4.330 
4,850 

04,980 
5.280 
5.320 

05,100 
5,210 

5.320 

5,560 
6.080 
6,080 
05.950 
5,820 


June.  I  July.     Aug.  '  Sept.     Oct.     Nov.  '  Dec. 


7,070 

07.280 

7,680 

6,950 

05,730 

5.400 
4.700 

,04,000 
.3,610 

i  .3,340 

I 

03.200 

3.200 

I  3,070 

03.070 

3.230 

03. 380 

0.3,380 

3, 510 

3.680 

03,720 

'  3,960 

4,410 

04.890 

I  5.590 

6,890 

06,330 

6,310 

I  5.240 

04. 480 

3,410 


2,780 

02,260 

3.550 

l.MX) 

o2,280 


0  615 

(iOO 

()30 

a646 

2,190 


2.880         860 

1.780  O1.370 

088O  I  2.150 

770  '  2, 160 

790  01,760 


«920 
2,(>50 
1,420 
01.270 
1.130 

1.040 

01. 040 

1.740 

1.250 

01, 250 

1.080 

1.050 

880 

790 

665 

O605 
520 
740 

0  695 
W)5 
635 


1.670 

940 

ol,190 

1,090 
925 

0775 
775 
680 

o.'>35 
440 

380 

0335 

380 

.3.50 

0540 

580 

3.580 

ol.OOO 

650 

615 

0  410 


375 
930 
0450 
645 
326 

0295 
250 
250 

o215 
185 

170 

al56 

145 

145 

0I25 


65 

60  I 
06O  , 
50 

45| 

040 
35, 

295  I 

o3i5 ; 

260 
I 

220 
0240 

295 

315 
0430 


210  385 

115  I  365 

085  o3*)5 

95  325 

145  325 


oieo 

146 

125 

0  125 

175 


0310 
310 
340 

0320 
290 


100 

290 

075 

o305 

70 

290 

65 

305 

oGO 

o'>S5 



1 

270 

470 

0500 

520 

420 

0  410 


570 
490 
410 

450 
O850 


410  965 
410  '  1,035 
560  01,035 
680  '  2.500 
680  I  2, 190 


680 
0730 

950 
1.000 
0900 

810 
750 
ti30 
630 
O840 

740 
730 
720 
o870 
820 

820 

O780 

720 

720 

O670 


ol,530 
1,610 
1,750 

O1.480 
1,460 

I 

1,280 

01,110 

980 

905 

O905 

905 

865 

I      905 

780 

0735 

,  695 
620 
I  o585 
;  545 
I      510 


o  Dates  of  meter  measurements. 


fiO 


SURFACE   WATER   SUPPLY,   1906. 


Monthly  discharge  of  Rio  Grande  above  Presidio,  Tex.,  for  1906. 


Dischai^ge  In  sccond-fept 


Month. 


JanuAO' 

Febniar>' 

March 

April 

May 

June 

July 

August 

September 

October 

Novemljpr 

Deoemlier 

The  y«>ar. 


e>  - 

Mean. 

Total  in 

,  Maximum. 

Minimum. 

acre-feel. 

700 

225 

371 

22.840 

715 

405 

516 

28.671 

475 

240 

355 

21. S& 

1.320 

230 

673 

40.046 

6.080 

1.660 

3.701 

227.564 

7,680 

3.070 

4.657 

277.091 

3.550 

520 

1.353 

83.197 

3.580 

335 

«W4 

61,111 

930 

60 

210 

12,516 

430 

35 

251 

15.461 

1.000 

410 

686 

40.  HW 

2.500 

410  , 

1,018 

C52,5W 

7,680 

35 

1,232 

893.713 

_. 

RIO   GRANDE    BEIjOW    PRESIDIO,  TEX. 

This  station  was  established  April  8,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  6  miles  below  Presidio,  and  is 
also  below  the  mouth  of  Rio  Conchos,  and  about  215  miles  below  El 
Paso.  It  is  at  the  west  end  of  the  canyon  section  of  the  Rio  Grande. 
The  discharge  at  this  station  minus  the  discharge  at  the  station  above 
Presidio,  Tex.,  is  the  discharge  of  Rio  Conchos,  except  at  rare  inter- 
vals, when  some  rain  water  enters  the  Rio  Grande  from  the  north. 
The  conditions  at  the  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  174,  page  58,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

Ihscharge  vwcLsnremtnts  of  Rio  (irande  below  Presidio,  Tex.,  in  1906. 
[By  Jameo  P.  TIaKii<*  ^nd  F.  X.  Dougherty.] 


Date. 


Area  of     Gage 
section,  heiglit. 


January  2.. 
January  5. . 
January  9.. 
January  13. 
January  16. 
January  19. 
Januar>'  22. 
January  26. 
January  29. 
Fcbruar>'  2. 
Februarj'  5. 
February  8. 
February  11 
February'  14 
February  17 
February  20 
February  23 

March  3 

March  7.... 
March  10... 
March  14... 
March  17... 
March  20... 
March  23... 
March  36... 
March  29... 

April  1 

April  4 

April  7 


1, 
1, 


1, 
1. 
1, 
1, 
1, 
1, 


ft. 
116 
a33 

978 
964 
873 
849 
813 
783 
839 
775 
881 
951 
118 
021 
118 
215 
261 
065 
942 
915 
7.5G 
739 
648 
007 
581 
600 
572 
499 
715 


Feet. 
1.1b 
7.45 
7.3 
7.3 
7.0 
7.0 
6.9 
6.8 
7.1 
6.9 
7.85 
&4 
8.9 
&55 
9.0 
8.9 


75 

8 

6 

3 

0 

0 

6 

6.3 
0.  .35 
6.2 
6.0 
7.0 


Dis- 
cbarge. 


Sec.-ft. 
2,730 
2,225 
1,838 
1,800 
1,580 
1,583 
1,436 
1,320 
1,580 
1,4!0 
2,845 
4,423 
5,750 
4,760 
5,834 
5,776 
5,163 
2,904 
2,274 
1,984 
1,611 
1,647 
1,207 
891 
842 
899 
779 
635 
1,169 


Date. 


April  10. 
AprU  13. 
April  16. 
April  19. 
April  22. 
April  25. 
April  28. 
Mav  1 . . 
May  4.. 
May  7.. 
May  10. 
May  13. 
May  16. 
May  19. 
May  22. 
May  25. 
May  28. 
May  31. 
June  3.. 
Juno  6. . 
Juno  9.. 
June  12. 
June  15. 
Juno  18. 
June  21. 
Juno  24. 
June  27. 
June  30. 
July  3.. 


Area  of 

Gage 
hei^t. 

Dis- 

section. 

chaigc. 

Sq.ft. 

Feet. 

Sec.-ft. 

655 

6.6 

1,042 

613 

6.4 

940 

576 

6.2 

774 

654 

6.7 

1,006 

720 

7.0 

1,223 

652 

6.7 

1,032 

770 

7.2 

1,572 

850 

7.45 

1,867 

966 

8.2 

2.725 

843 

8.2 

2,792 

781 

8.0 

2,205 

896 

8.25 

3,026 

1,045 

&4 

3,657 

1,213 

&7 

4,367 

1,130 

9.0 

4,759 

1,145 

9.2 

5,039 

1,134 

9.35 

5,802 

1,227 

9.5 

6,339 

1,270 

9.7 

6.831 

1,093 

9.3 

5,415 

872 

8.8 

4,084 

782 

8.6 

3,491 

770 

8.6 

3.417 

864 

9.0 

4,248 

922 

9.1 

4.668 

987 

9.5 

5.189 

1,0B3 

9.7 

5,716 

1,013 

ft5 

5,235 

864 

9l05 

4,505 

BIO  OBANDE. 
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Discharge  meaaureTnerUs  of  Rio  Grande  below  Presidio,   TVr.,  in  1906 — Continued. 


Date. 


Ait>aof     Oasn  '     Dis- 
section, heignt.    cbArge. 


July  6 

July  9 

July  12 

JulvlS 

Julv  18 

July  21 

July  24 

July  27 

July  30 

August  2 

August  5 

August  8 

.August  11 

.\ugust  14 

August  17 

August  20 

August  23 

August  26 

August  29 

September  1.. 
September  4 . . 
September?.. 
September  10. 
September  14. 
S'ptember  16. 
S  'ptember  19. 
September  22. 
Sf'ptemberZS. 
September  28 . 
Octol)er  1 


Sq.ft. 

Ffet. 

Sec. 'ft. 

1,162 

10.1 

6,491 

1,676  ' 

11.0 

9,921 

1,415 

9.9 

7.872 

1,527 

10.45 

8,K92 

2,975 

13.45 

17,5<-.8 

2,585 

11.9 

14,468 

2,787  ! 

13.0 

16.062 

2,872  , 

12.85 

16,802 

1,962 

10.4 

10.849 

2,439  1 

11.55 

13,920 

2,737  ' 

13.15 

16,023 

3,160 

ia4 

18,709 

2,874  1 

12.95 

16.828 

2.325  1 

11.2 

13,372 

2,436  1 

11.4 

13,663 

2,286 

10.9 

12,700 

2,381 

11.75 

13,815 

2.706 

13.3 

16,000 

4,833 

14.85 

«25,H87 

2,508  1 

12.6 

15,. 3M} 

2,502 

11.9 

14,489 

2,274  ' 

10.26 

11,966 

1,980  ; 

9.4 

7,441 

1,815  1 

9.0 

6,439 

1,740 

8.6 

4,720 

1,800 

K.8 

5,861 

1,580  1 

8.25 

3,067 

1,652  1 

8.75 

5,079 

1,783 

8.8 

5,646 

1,490 

1 

8.5 

4,428 

1 

Date. 


Octoljor  4 

Octol)or7 

October  10 

Octoljer  13 

OctoU^r  16 

Octoljer  19 

October  22 ' 

October  26 

Octoli«»r28 

October  31 

NovemlxT  3 

Noveml)er  7 

Novem  lier  9 

Novemlx»r  12 

Novem  lx>r  15 

Novemlier  18 

Novem l)er  21 

Novem  her  24 

Novem  lie  r  28 

November  30 

December  3 

Decern l>er  6 

I)ecemlx»r  9 ' 

Decemlier  12 

Deceml)er  15 

I)eccml)er  18 

December  21 , 

December  24 

December  27 , 

Decemlier  30 


Aiea  of 

hei^. 

Dis- 

section. 

charge. 

Sq.ft. 

Feet. 

Sec.-fl. 
2,719 

1,30:) 

8.1 

1,198 

7.65 

2,337 

1,515 

8.6 

4,604 

1.186 

7.6 

1,694 

1,203 

7.6 

1,643 

1,180 

7.6 

1,711 

1,107 

7.4 

1,300 

1,150 

7.5 

1,283 

1,161 

7.5 

1,284 

1,150 

7.45 

1,252 

1,138 

7.5 

1,317 

1,136 

7.5 

1,329 

1,127 

7.5 

1,303 

1,164 

7.6 

1,596 

1,151 

7.7 

1,680 

1,118 

7.55 

1,434 

1,119 

7.6 

1,477 

1,167 

7.65 

1,566 

1.097 

7.6 

1,483 

1,098 

7.6 

1,485 

962 

7.4 

1,147 

1,062 

7.6 

1,448 

1,092 

a2 

2,578 

1,062 

7.95 

2,279 

1.012 

7.9 

2,094 

977 

7.8 

1,880 

958 

7.7 

1,789 

934 

7.7 

1,724 

852 

7.6 

1,347 

800 

7.5 

1,171 

a  Includes  overflow  section. 


Dcdly  gage  funght,  in  feet,  of  Rio  (irande  below  Prenidio.  Tex.,  for  lUiHi. 


Day. 

Jan. 

1 

Feb. 

7.3 

6.9 

6.85 

7.35 

7.85 

8.15 

8.4 

8.45 

8.7 

9.3 

9.05 

9.06 

8.85 

8.6 

8.55 

8.75 

9.0 

9.05 

8.8 
8.9 

9.45 

9.15 

8.8 

8.85 

8.66 

8.45 
8.26 

8.1 

::::::: 

Mar. 

Apr. 

May. 

7.45 

7.8 

8.15 

8.25 

8.75 

9.25 
8.55 
8.15 
8.05 
7.95 

7.85 

7.8 

8.25 

8.25 

8.3 

8.4 

8.75 
8.9 

9.1 
9.1 
9.1 
9.2 
9.25 

9.4 

9.4 

9.35 

9.5 

9.5 

9.5 

June. 

9.6 

9.55 

9.6 

9.6 

9.45 

9.2 

8.95 

8.85 

8.8 

8.8 

8.7 

8.6 

8.55 

8.55 

8.6 

8.6 
9.1 

9.  as 

9.a5 
9.2 

9.15 

9.25 

9.45 

9.5 

9.55 

9.75 

9.75 

9.7 

9.55 

9.45 

July. 

9.35 

9.25 

9.35 

9.1 

9.45 

lao 

8.45 
11.45 
11.4 
11.05 

ia3 

9.9 
ia55 
10.4 

ia6 

12.4 

13.0 

13.25 

12.55 

12.9 

11.95 

11.25 

12.8 

13.05 

13.9 

14.25 
12.95 

ia&5 

10.5 

ia4 

10.55 

Aug. 

Sept. 

12.7 

13.05 

12.55 

ILR") 

11.55 

11.4 
ia75 

9.95 

9.6 

9.4 

9.35 

9.2 

9.15 

9.05 

8.85 

8.6 

9.0 

9.2 

9.55 

9.3 

8.45 
8.25 
9.15 
9.25 
8.95 

8.85 
8.45 
8.85 
8.5 
8.75 
....... 

Oct. 

Nov. 

7.45 

7.45 

7.45 

7.4 

7.45 

7.5 

7.5 

7.5 

7.55 

7.6 

7.6 
7.6 
7.7 
7.7 
7.7 

7.65 

7.6 

7.55 

7.6 

7.6 

7.6 

7.6 

7.6 

7.65 

7.65 

7.6 
7.6 
7.6 
7.6 
7.6 

Dec. 

2 

3 

4 

5 

8.0 

7.8 

7.65 

7.6 

7.45 

7.4 
7.4 
7.4 
7.3 
7.3 

7.3 

7.3 

7.26 

7.15 

7.06 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 

6.96 

6.9 

6.9 

6.8 

6.8 

6.86 

7.05 

7.2 

7.05 

7.05 

8.0 

7.9 

7.8 

7.85 

7.75 

7.7 

7.6 

7.45 

7.36 

7.25 

7.2 
7.1 
7.1 
7.0 
7.0 

6.95 
6.95 
6.75 
6.65 
6.55 

6.5 

6.45 

6.35 

6.3 

3.3 

6.3 

6.3 

6.35 

6.35 

6.3 

6.26 

6.2 

6.15 

6.1 

6.05 

6.05 

7.45 

7.2 

6.95 

6.85 

6.65 

6.45 

6.4 

6.45 

6.45 

6.45 

6.25 

6.4 

6.7 

6.7 

6.75 

6.7 

7.0 

7.0 

6.85 

6.75 

6.75 

7.1 

7.25 

7.35 

7.25 

10.65 

11.55 

11.55 

11.9 

13.1 

13.5 

14.2 

13.65 

15.15 

14.4 

13.35 

13.75 

12.5 

11.2 

14.3 

13.65 

11.5 

11.7 

11.5 

11.1 

11.05 

11.4 

11.75 

12.4 

12.9 

14.15 
1  16.4 
16.5 
14.9 
14.4 
13.85 

8.5 

8.2 

8.2 

8.15 

8.0 

7.9 

7.7 
7.7 
8.05 
8.65 

8.0 
7.6 
7.6 
7.8 
7.85 

7.7 

7.75 

7.65 

7.6 

7.6 

7.6 

7.5 

7.55 

7.5 

7.5 

7.5 

7.5 

7.45 

7.45 

7.5 

7.45 

7.55 

7.6 

7.46 

7.4 

7.66 

6 

7.6 

7 

7.7 

8 

7.66 

9 

8.16 

10 

8.15 

11 

8.0 

12 

7.96 

13 

14 

8.0 
8.0 

15 

7.95 

16 

7.95 

17 

7.85 

18 

7.8 

19 

7.8 

20 

7.8 

21 

7.75 

22 

7.7 

23 

7.7 

24 

7.7 

25 

7.7 

26 

7.66 

27 

7.6 

28 

7.55 

29 

30 

7.6 
7.5 

31 

7.6 

«2 


SURFACE  WATER  SUPPLY,  19(KJ. 


Daily  discharge^  in  second-fut,  of  Rio  Grande  below  FreMio,  Tex.,jor  1906. 


Day. 


Jan.      Feb.     Mar.  '  Apr. 


ICay.    June.  ■  July. 


1 3,430 

2 O2.8B0 

3 2,560 

4 2,470 

5 o2,-220 

« 2,100 

7 2,080 

8 2,a» 

9 O1.840 

10 1,830 

U 1.820 

12 1,810 

13 al,7eO 

14 1,090 

16 1,620 

16 al,580 

17 1.580 

18 1,580 

19 al.580 

20 1,580 


21 1,580 

22 al,520 

23 1  1.440 

24 1.440 

25 1.330 

I 

26 al,330 

27 1  1.370 

28 !  1,5« 

29 O1.070 

30 1.540 

31 1.540 


2,010 
al.410 
1.340 
2.090 
2.850 

3.710 
4,420 
a4.550 
5.210 
6.790 

06,140 
,  6,140 
5.610 
04,900 
'  4.760 

5,240 

15.830 

6.030 

5.430 

7.190 
6.310 
a5,290 
5.420 
4,900 

4.380 
3,860 
3,470 


3,280 
3.090 
2,900 
2,900 
2,670 

2.510 

fl2,270 

2,120 

2.020 

11,920 

1,860 
1,740 
1,730 
al,610 
1,620 

1,580 

.al,S90 

1,370 

1,2m 

01.150 


I 


1.090 


o780 
745 
710 

o670 
670 

1.620 

01,370 

1,155 

1,125 

ol,060 

965 
940 
o970 
970 
970 

0  810 

865 

1.005 

01,005 

1.040 

1.005 


;ol.020  01.220 


890 
840 
K40 

0840 
840 
900 

ogoo 

860 
820 


1.220 

1.120 

01.060 

1.060 
1.460 
11.620 
1.7*20 
1.620 


>1,870 
I  2,270 
.  2,670 
o2,820 
3,850 

4,870 

03,490 

2.630 

2.370 

o2,090 

1,920 
1,880 
O3.030 
3,120 
3,330 

•3,660 
3,770 
3,770 

o4,490 
4,750 

5.130 

05.010 

4.930 

5.120 

o5,180 

5,710 
5.830 

o5,800 
6.280 
6.310 

O6.340 


6,590 
0,460 
06,590 
6,480 
5,9S0 


I 


05,150 
!  4,480 

4,220 
,«4,080 

4.080 


4.970 
4,810 
o4,970 
4,600 
5,260 

o  6,300 

3.520 

oil. 000 

O10.880 

10,010 


Sept.  1  Oct.     Nov.    Hit. 


3,780  I    8,610 

03,490    o 7,870 

3,340  '    9.060 


3.320 
03.420 

3,420 
4,460 
o4,350 
4,430 
4,870 

04.800 
4.880 
5.230 

05,190 
5.320 

I 

i  5.850 
05.720 
'  5.720 
o5..-)60 
.  5.120 


8,800 
09,320 

14,530 
16.260 
016,980 
15.770 
16, 470 

O14.570 
13,520 
15,770 

O16.210 
19,160 

20,400 
al7, 100 

11,940 

11.090 
010.850 

11.210 


11,480  016,080 

13,920  117,310 

13,020  16.080 

n,170  014,410 

015,870  13,950 

17,970  13,720 

21.340  O12.730 

O19.700  '  10,420 

26,980  8.740 

23,230  O7.440 

O18.500  7.320 

20.030  6.940 

16,770  6,820 

013,370  O6.570 

22,670  5,800 

20.650  0  4,720 

013,970  !    6,080 

14,570  6.760 

14.100  08.010 

013,170  I    7.060 


12,900 
13.350 
O13.810 
14,730 
15.440 

018,550 

36.700 

,  37,400 

O26.240 

23.190 

20.440 


3.830 

0  3.070 

6.090 

6.470 

05. 630 

5.520 
4.460 
05. 800 
4,750 
5.500 


04,430 
3.150 
3,150 
12.930 
2.630 

2.5S0 

02. 380 

2,460 

3.290 

04,720 

2.860 
1,(«) 
01. 690 
2.180 
2.280 

01, 890 
2.040 
1.810 

|ol,710 
1,710 

1.710 
01.500 
1.550 
1.390 
1,340 

01. 280 
1.280 

01, 250 
1,250 
1.280 

01, 250 


1,250 
1.250 
01, '250 
1,180 
1,250 

1.320 
01.330 

1.320 
01.380 
,  1,500 

I  1.550 

11.600 

1.68« 

1,680 

11.680 


1.400 
1.310 
ol,2o(> 
1.150 
1.370 

11.450 
1.040 
1.510 

'o2.4Hrj 
2..=ai 

2., -MO 
02.280 

2.310 
■  2.270 
,12.  Itf) 


l.SDO  <  2.l4n 
1.510     1.9»0 

il,4S0  01. WO 
1.480    i.aso 

<  U480     1.^9U 

I 

ol,480  cl.84r> 
■  1.490     1.770 

1.510  '  1.740 
ol,600  11.730 

1.590  '  l.Mi) 


1.500 
.  1.490 
11.480 
I  1,480 
.11.490 


i  1.4»> 

iLii-SJ 

I.AjO 

1.180 

11.170 

1.170 


0  Dates  of  measurements. 


Monthly  di^charye  of  Hio  (rraiide  below  Presidio,  Tex.,  for  1906. 


Month. 


DischaiKe  in  second-feet. 


Maximum.  •  Minimum. 


January 

February 

March . .' 

April 

May 

June 

July 

August 

September 

October 

November 

December 

• 

The  year. 


3,450 

6,790 

3.280 

1,720 

6.340 

6.500 

20,400 

37.400 

17,310 

4,720 

1,680 

2.520 

37.400 


1.330 

1.340 

820 

670 

1,880 

3.320 

3.520 

11.480 

3.070 

1.250 

1,180 

1.150 

670 


Mean. 


1.819 
4,681 
1.646 
1,085 
4.009 
4,872 
11,349 
18,620 
8.269 
2,149 
1,461 
1,728 

5.141 


Total  in 
acre-feet. 


lll.f«<»» 
259.  U54 
101.217 

64.,t61' 
246.52b 
289.884 
697,  S4S 
1.144.919 
492.039 
132. !» 

8b.91ii 
10ft.  25S 


3.734. 164 


HIO  GRANDE  NEAR  LANGTRY,  TEX. 


This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  located  one-half  mile  south  of 
Langtry  station,  on  the  Southern  Pacific  Railroad,  and  is  about  440 
miles  below  El  Paso,  Tex.,  at  the  east  end  of  the  canyon  section  of  the 
Rio  Grande,  and  a  short  distance  to  the  west  of  the  mouth  of  Pecos 
River,  one  of  the  principal  tributaries  of  the  Rio  Grande.     The  con- 
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ditions  at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  174,  page  63,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

IHscharge  vietuurenients  of  Rio  Grande  near  Langtry^  Tex.,  in  1906. 

[ By  E.E.  Winter] 


Date. 


'  Arcta  of     Gai^        Dis- 
section, height,    charge. 


Sq.  ft. 

Januarys R47 

Januarys 771 

January  13 714 

January  17 « 669 

January  22 621 

January  25 600 

January  29 574 

February  2 064 

February  7 ,  650 

P>bruar>'12 1,0*5 

Februarys 1,098 

February  22 1,«68 

February  26 1.269 

March  2 987 

March  7 H96 

March  12 757 

Biarch  16 672 

March  21 605 

March  25 580 

March  28 5,V) 

.\.pril  7 565 

April  U ti29 

AprillS 573 

April  19 588 

April  23 585 

April  27 593 

May  2 640 

Mav7 815 

Mav  10 801 

May  14 828 

May  19 985 

May  23 1,046 

Mav  28 1,110 

June  2 1.270 

June  7 ,  1,237 

June  11 1,065 

June  15 916 

June  20 920 

June  23 1,067 

June  28 1,083 

Julv  1 1  1.077 

JuJy9 1.302 


8 
6 
4 
2 
2 
1 
3 


Ffrt. 
2.1 
1. 
1. 
1. 
1. 
1. 
I. 
1. 
1.3 
2.9 
2.9 
3.9 
3.3 
2.6 
2.0 
1.6 
1.3 
1.0 

a9 
a8 

0.7 
1.1 

a7 
a  75 
a7 

0.95 

L2 

1.96 

1.9 

1.9 

2.7 

2.85 

3.1 

a4 

3.4 
2.9 
2.4 
2.3 
2.7 
3.0 
2.9 
3.95 


Sfc.-ft. 
2,804 
2,406 
2.222 
2.031 
1,614 
1,580 
1.489 
1,817 
1,760 
4.282 
3.867 
6.053 
4,911 
3.299 
2.855 
2,185 
1.843 
1,473 
1,410 
1,301 
1.356 
1,619 
1.311 
1.335 
1.242 
1.488 
1,746 
2,861 
2,771 
2.839 
3,440 
4,110 
4,271 
6,130 
6,016 
3,945 
2,991 
2,952 
3.474 
3.875 
3,731 
4,788 


Date. 


July  11 

July  14 

Julv  17 

July  20 

Julv  25 

July  29 

August  2 

August  8 

August  12 

AugiKst  14 

August  17 

August  21 

August  25 

August  30 

Septemljer  3 

Septemiier7 

S<»ptemlx>r  11 

Septemt)er  17 

September  20 

Septemlx»r  25 

Septeraljer  28 

Octolvr  2 

Octolier  6 

October  10 

Octot)er  16 

October  18 ' 

October  22 , 

October  25 ' 

Octolier  28 

Noveml)er  2 

Noveml)er  7 ' 

Novemlier  10 

Novemljer  15 

Novemlx*r  19 

Novemljer  23 

Noveml>er  28 

December  2 

Decemljer  6 

Deceml)er  10 , 

December  14 

December  17 

December  29 


Area  of 

height. 

Dis- 

section. 

charge. 

Sq.ft. 

Feet. 

Sec.-ft. 

1,732 

&66 

8,263 

1.454 

4.8 

6,406 

1.376 

4.65 

6.876 

2,703 

ao 

17,815 

2.571 

8.55 

17,200 

3.780 

12.3 

29,261 

1.728 

&.1 

8,362 

3.821 

12.7 

29.087 

5.3S() 

1&5 

43.637 

3.4(*>3 

1L6 

25.516 

2,515 

&3 

16,640 

1.742 

6l46 

9,722 

2,767 

9.3 

18.726 

4.625 

16l35 

35.002 

3,-26ti 

ia45 

22.588 

2.098 

7.0 

11,790 

1,427 

4.7 

6.tW3 

1,151 

3.5 

4.771 

1.061 

3wO 

3. 7S3 

1.088 

ao 

3.1:07 

1.091 

3.1 

4.246 

1.190 

ai 

4.107 

1,123 

ao 

3.94t» 

901 

2.4 

2,772 

846 

2.3 

2,608 

903 

2.4 

2,454 

830 

2.0 

2,191 

744 

1.9 

2,015 

703 

1.85 

1,907 

770 

1.7 

1,8(52 

759 

1.7 

1,837 

747 

1.7 

1,849 

747 

L7 

1,860 

818 

1.9 

2, 193 

800 

1.86 

2,111 

810 

1.95 

2,095 

863 

L9 

2,ltJ0 

838 

1.8 

2,029 

797 

1.76 

1,860 

965 

2.3 

2,757 

918 

2.3 

2.  .592 

855 

1.9 

2.240 

. 

. 

Daily  gage  height^  in  feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1906. 


Day 


Jan.  I  Feb.     Mar.     Apr.  1  May.  '  June. 


July.  !  Aug.     Sept.     Oct.      Nov.     Dec. 


I. 
2. 
3. 
4. 


G. 

s. 

9. 

10. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


2.5 

2.3 

2.2 

2.15 

2.05 

2.0 

1.95 

1.9 

1.8 

1.7 

1.65 

1.6 

1.6 

1.6 

1.S5 

1.4 
1.4 
1.4 
1.3 
1.25 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.5 
1.55 

2.0 

2.85 

3.1 

3.4 

3.5 


2. 
2. 
2. 
2. 
2. 


6 
.>5 

2 


O-d") 

0.65 

0.7 

0.7 

0.7 


3. 
2. 
2. 
3. 
3. 


15 
9 
9 
1 

7 


2.a5 1 

2.0 
1.9 
1.9 
1.8    , 

1.7 
1.55 
1.4 
1.35  I 
1.3 

1.3 
1.25 
1.1 
1.1 
1.1    . 


7     I 


0.  / 
0.7 
0.7 
0.7 
1.55 

1.05 

0.85 

0.75 

0.7 

0.7 

0.7 

0.75 

0.75 

0.75 

0.7 


1.2 
1.3 
1.4    I 
1.75 
1.9    , 

1.75  I 
1.95 
1.9 
1.9    I 
1.9 

I 
1.9 
1.9    I 
1.9 

1.9 

1.9.') 
2.1 
2.75 
2.8 
2.75  ' 


3.3 
3.4 
3.65 
5. 25 
3.5 


3.45 
3.3 
3.1 
.3. 15 
2.9 

2.85 

2.m 

2.  ."w 
2.4.') 
2.4 

2.35 

2.3 

2.25 

2.2 

2.3 




—             -    — 

2.85 

5.45 

13.3 

2.65 

5.a5 

11.6 

2.5 

5.1 

10.25  1 

2.  a-) 

6.2 

9.15 

2.2 

7.7 

8.5    1 

2.65 

2.6 

3.0 

3.fV} 

3.75 


5. 
5. 
5. 
5. 
5. 


75 

65 

4 

45 

3 


I 


4.1 

4.8 

7.4 

8.25 

9.0 


8.55 
10.95 
12.8 
14.3 
15.45 

19.5 
17.25 
14.8 
11.5 
9.3 

8.26 

8.3 

7.35 

6.4 

5.6 


7.4 
7.0 
6.5 
6.1 
5.  IV) 

4.6 
4.4 

4.0 

3.95 

3.75 


3. 
3. 
3. 
3. 


6 
5 
•25 
1 


3.0 


3.1 
3. 25 
3.55 
3. 15 
3.05 

2.95 

2.85 

2.7 

2.55 

2.4 

2.4 
2.3 
2.3 
2.3 
2.3 

2.4 

2.4 
2.35 
2.2 
2.15 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.9 
1.9 
1.9 


2.2 
1.9 
1.9 
1.9 
1.8 


8 

75 

75 


1. 

1. 

1. 

1.7 

1.75 

1.95 

2.5 

2.35 

2.3 

2.3 

2.3 

2.25 

2.3 

2.25 

2.1 
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SURFACE   WATER   SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1906 — Continued. 


Day. 


Jan.      Fob. 


21 1.25 

a 1.2 

23 1.2 

24 1.2 

25 1.2 

26 1.2 

27 1.1 

28 l.l 

29 1.1 

30 '  1.1 

31 ,  1.2 


3.9 

3.9 

3.9 

3.75 

3.55 

3.15 
2.9 

2.8 


Mar.     Apr.     May.    June.  I  July. ;  Aug. 


1.05 

1.0 

1.0 

1.0 

0.9 


0 

0 

0 

0 

0.7 

0.7 


0.7 

0.7 

0.7 

0.75 

0.8 

0.8 

0.95 

0.95 

1.5 

2.65 


2.55 

2.7 

2.85 

2.8.5 

2.9 

3.0 

3.0 

3.15 

3.2 

3.2 

3.25 


2.4 

2.55 

2.7 

2.95 

2.75 

2.8 
2.9 
3.0 
3.5 
3.2 


9.1 

9.2 

8.6 

8.35 

8.6 

8.7 


9. 
10. 
10. 

7. 

6. 


2 

I 

7 
5 
76 


5.4 

5.55 

7.2i 

9.45 

9.3 

9.9 
10.6 
11.8 
12.35 
15.15 
14.3 


Sept. 


3.0 
3.0 
3.1 
3.1 
3.0 

3.2 

3.35 

3.25 

3.1 

3.1 


I 


Oct. 


2.1 

2.0 

1.95 

1.9 

1.9 

1.9 

1.85 

1.85 

1.75 

1.7 

1.7 


Nov. 


1.9 

1.85 

1.85 

1.9 

1.9 

1.9 

1.95 

1.95 

2.0 

1.96 


Dec- 


2.0 

2.0 

l.J^i 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.^ 
1-75 


Daily  discharge ^  in  second-feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  19(t€. 
•Day. 


Jan. 


1 3,700 

2 3,250 

3 i  3,03() 

4 2,920 

5 o2. 740 

6.- 2.670 

7 2,600 

8 1  2,540 

9 o2,410 

10 2,310 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


Mar.     .\pr.     May. ;  June.     July. 


1,750 
1,820 
1.810 
1,800 
1,790 

1,780 
1,770 
1,770 
2.080 
2, 163 


a2,220 
2,220 
2,170 

2,030 

«2,030 

1,980 

1,750 

1,700 
al,610 
1,600 
1,.590 
25 al,5M0 


2,270  2,860 
2, 220  4, 200 


1 1  doU 

1,400 
1,4(K) 

29 11,490 

30 ;  1,490 


26. 

27. 
28. 


4,680 
5,280 
5,480 

4,540 
3,870 
3. 870 
4,. 300 
5,620 

6,050 
6,050 
6. 0.)0 
5, 760 
5,380 

4,640 
4,190 
4.010 


:  3,650 

;<i3.300 

3,260 

3,110 

3,000 

2.890 
02,850 
2.680 
2.68;) 
2,510 

I  2.340 
a2, 130 
1,960 
1,900 
1,840 

al,840 
1,780 
1,600 
1,590 
1,590 


31. 


1,580 


1,180 
1,2.K) 
1.270 
1,3.K) 
.  1.320 

1,340 
ol,.360 
1,,'160 
l,:)60 
2,160 

ol,.')80 
1,430 

1,310 
01. 310 

1,310 
1,340 
1,340 
al,3tO 
1,3!)0 


I 


al,530  I  1.280 
1.470  I  1,260 
1,470  i  a  1,240 
1.470      1,200 


fll,410 

1,300 
^.lOO 
ol,300 
1.200 
1.200 
1,200 


1,310 

1,340 
o 1,490 
1,490 
2.  UK) 
S.ilV) 


1,750 
11,890 
2.010 
2.550 
2,780 

2,550 
12.850 
,  2,770 

2.770 
'12,770 

2,790 
2,  8:K) 
2,820 
'i2.840 
2,840 

2,880 
2,990 
3,480 
13,640 
3,630 

3,320 
3,710 
14,110 
4,040 
4,070 

4,200 
4,140 
14,390 
4,740 
4,970 
5,320 


5,670 
,16.130 

6,730 
10.570 

6.260 

L 
I 

I  6.140 

15,820 

1  5.150 

4.980 

4,210 

13.850 
'  3,470 
3,280 
3.090 
12,990 

2.970 
2.950 
2.930 
2,910 
12,950 

'  3.080 

.  3,270 

"3.470 

3.v800 

3,.S40 

3,600 
3,730 
3.870 
.''..070 
4.350 


3,670 
3,430 
3.250 
3.070 
2,900 

3,390 
3,330 
3,760 
14,680 
4.570 

18,460 
8,2.50 
7,710 

17,820 
7.500 

5,100 

6,290 

13,410 

15,750 

017,810 

'  18,260 
18.700 
'  17,050 
I  16,450 
117,350 

17,650 
19,150 
24,040 
124,040 
14,a50 
11,800 


Aug.      Sept.      Oct.      Nov.     Dec. 


9,100 
0  8.260 

8,360 
11,360 
15,460 

17,770 
24,310 
129,360 
35,230 
39,620 

57,890 
046,640 

37,470 
025,540 

19,410 

16,500 
116,640 
14,330 
12.020 
10,080 

«9,600 

9,960 

13,930 

19,080 

018,730 

20,340 
22,220 
25,450 
26,930 
134,460 
32,170 


29,680 

I  25,450 

021,960 

18,520 

16.480 

I 

13,040 

011,790 

'  10,680 

9,790 

8,130 

06,520 
6,230 
5,560 
5,480 
5,160 


4,180 

04,400 

I  5.000 

4.240 

4,040 

13,850 
3,6.% 
3.360 
3.070 

"2,770 

2,770 
2,610 
2.610 
2,610 
12,610 


4,920  I  2.660 
0  4,770  I  2,560 


4,280 

«3,780 

3,830 
3,830 
4,010 
4,040 
0  3,910 

4,290 
4.590 
04,490 
4,250 
4,250- 


02,380 
2.230 
2,240 

2.260 

02,190 

2.100 

2,020 

02,010 

2,010 
1,920 
01,910 
1,800 
1.770 
l.WW 


1,S30 
al.860 
i;860 
1,850 
1,850 

1,840 
01,840 
•  1,840 

1,850 
oLaV) 

1.850 
1.850 

I  1,850 
1.850 

ol,850 

1,850 

2,020 

'  2.190 

02,190 

2,190 

2,190 

'  2,110 

o2, 110 

2,150 

2,120 

2.080 
2,130 
02.100 
2,180 
2.100 


I  2,600 

■  2,170 

2,170 

2,170 

2.030 

02.030 

1.930 

1,910 

.  1.810 

;al,86i) 

!  2.190 

3,n«o 

,  2.840 

02.760 

2.700 

\  2.650 
0-2.530 

;  2,390 

,  2.5S0 

2,420 

2,330 

2.330 
2,2» 
2,240 
2,240 


2,240 
2,240 
2.240 
02.240 
2.140 
2.fW0 


1  Dates  of  measurements. 


January.. 
February , 
March 


April 

May 

June 

July 

August 

September. 
October . . . 
November. 
December. 


Monthly  discharge  of  Rio  Grande  near  Langtry^  Tex.,  for  1906. 


Month. 


The  year. 


57,800 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet- 

* 

3,700 

1,490 

2,132 

131. 107 

6,050 

1,750 

3,763 

208,979 

3,650 

1,200 

2,044 

125,653 

3,350 

1^80 

1,455 

83.558 

5,320 

1,750 

3,305 

203.187 

10,570 

2,910 

4.361 

2»,497 

24,040 

2,900 

10,732 

659.881 

57.890 

8,260 

22,200 

1,365,044 

29,680 

3,780 

8,588 

511,002 

5,000 

1,770 

2,782 

16D,&45 

2,190 

1,830 

1,961 

117.878 

3,080 

— . 

1,810 

2,310 

142,056 

1,200 


S,4A9      s,9eo,eg7 


BIO   GRANDE.  65 

RIO   GRANDE    BELOW    MOUTH   OF   DEVII^    RIVER,    TEXAS. 

This  Station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  alongside  the  Southern  Pacific 
Railroad  track,  about  a  mile  below  the  mouth  of  Devils  River  and 
about  480  miles  below  El  Paso.  The  conditions  at  the  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  174,  page 
67,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

DUcharge  mauiiremenU  q^  Rio  Oramie  below  mouth  of  De\il*  River,  Ttxtu,  in  1906. 
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SUBFACE  WATER  SUPPL.V,   19W. 


Daily  gage  height,  in  feet,  of  Rio  Grande,  belon)  motUh  of  Devils  River,  Texas,  for  1906. 


I  ■  '  I 

Day.  j  Jan.      Feb.     Mar.     Apr.  ,  May.  |  June. 


July. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Aug. 


Sept.     Oct.      Nov.     I>ec. 


5. 35 

4.2 

5.25 

3.3 

4.0 

5.5 

5.55 

7.4 

13.2 

5.4    1 

3.95 

41 

5.2 

4.2 

5.1 

3.25 

3.8 

5.6 

5.1 

7.06 

12.65 

6.15  I 

3.95 

42 

4.95 

4.1 

4.9 

3.3 

3.9 

6.5 

6.0 

7.05 

11.16 

6.7 

a96 

42 

4.85 

4.15 

4.8 

3.35 

4.0 

6.9 

40 

7.8 

10.66 

6.86  , 

8.95 

41 

4.8 

4.1 

4.75 

3.4 

3.95 

6.7 

435 

8.66 

9.46 

6.16! 

8.96 

41 

4.75 

4.1 

4.6 

3.35 

4.0 

6.S 

466 

9.8 

0.0 

1.0 

1.95 

4i 

4.65 

4.05 

,    4.45 

3.35 

12 

A.  85 

U 

11.9 

19 

495  , 

41 

4.55 

4.0 

4.3.5 

3.4 

44 

6.6 

ti 

il.it 

le 

486' 

195 

4i 

4.45 

4.0 

4.25 

3.35 

45 

6.4 

tn 

12.8 

7.95 

47 

3.95 

43 

4.4 

4.0 

4.15 

1 

3.5 

4.0 

6.25 

7.25 

13.6 

7.6 

46 

3.96 

445 

4.4 

4.26 

4.1 

3.7 

A,4& 

5.1 

7.95 

18.65 

7.25 

455 

3.95 

465 

4.35 

5.0 

4.05 

3.55 

4.3 

5.1 

7.75 

23.85 

6u9 

46 

3.95 

47 

4.3 

5.4 

4.0 

3.45 

4.25 

4  85 

7.65 

19.0 

6.6 

455 

40 

49 

4.2 

5.65 

4.0 

3.4 

4.2 

47 

7.05 

13.6 

6.3 

465 

40 

5.0 

4.2 

5.9 

1    3.95 

1 

3.3 

4.15 

465 

7.65 

12.4 

6.05 

4  5 

40 

49 

4.2 

5.65 

3.9 

3.25 

41 

4  85 

6.8 

10.5 

5.9 

5.05 

40 

48 

4.2 

5.45 

3.85 

3.3 

405 

4  85 

6.8 

9.85 

6.8 

456 

40 

48 

4.9 

5.4 

3.85 

3.3 

42 

47 

8.0 

10.2 

6.7 

445 

3.95 

4  75 

4.1 

5.45 

3.8 

3.3 

48 

48 

9.1 

8.05 

6.66 

46 

3.95 

465 

^1 

6.0 

3.8 

3.3 

5.0 

6.1 

9.5 

6.35 

6.8 

485 

195 

46 

4.1 

6.3 

3.7 

3.25 

46 

48 

9.7 

6.&5 

6.06 

43 

196 

46 

4.05 

6.4 

3.7 

3.2 

47 

48 

10.35 

7.7 

6.4 

42 

195 

44 

4.0 

6.25 

3.7 

3.2 

485 

4  75 

9.96 

9.1 

6.3 

42 

195 

44 

4.0 

6.1 

3.6 

3.2 

495 

48 

9.1 

10.66 

6.6 

42 

195 

43 

4.0 

6.0 

3.6 

3.3 

5.0 

49 

9.46 

ia76 

6.5 

42 

40 

48 

4.0 

5.8 

3.5 

3.3 

•6.2 

49 

9.8 

0.86 

6.96 

415 

40 

4.3 

4.0 

5.65 

3.5 

3.3 

6.2 

6.0 

10.0 

12.05 

6.05 

41 

40 

43 

4.0 

5.5 

3.45 

3.4 

5.25 

5.0 

10.05 

12.8 

6.0 

41 

40 

43 

4.0 

3.35 

3.55 

5.25 

5.1 

11.75 

12.45 

6.7 

4  0 

405 

42 

4.0 

3.3 

5.85 

5. 

5.6 

9.2 

13.5 

5.45 

40 

405 

415 

4.0 

3.3 

1 

,5.4 

8.15 

142 

40 

41 

Daily  discharge  in  second-feet  of  Rio  Grande  below  mouth  of  Devils  River,  Tejcfor  19oS, 


Day. 


1 '  6,170 

2 5.670 

3 04,830 

4 :  4500 

5 4,330 


6. 
7. 
8. 
9. 
10. 


«4,170 
3.910 
3,710 
3,510 
3.410 


11 'a3,410 

12 3,aso 

13 3.:r)0 

14 3. 2*W 

15 3,290 


3,440 
3.420 
3.190 

3,2«:o 

3,130 

,<»3, 110 

I  3, 110 

3,110 

3.200 

«3.300 

.3.820 
5.410 
6.2.% 
6.780 


6.020 
5.540 
4890 
4.  SCO 
4400 

o3,920 
3,920 
4.070 

04,220 
3.030 

3.780 
3.630 
3,490 
3,490 


7.310   03.340 


16 03.290  O6.790  3.220 

17 3.4;«)  fi,4tK)  3.110 

18 '  3.  .>S0  6.  ,'«)0  ,  3. 110 

19 a3.:)20  6.4^K)  3.000 

20 3.4.'iO  7.1)70  03.000 


3.3(^0 
3. 2;«) 


21 

22 

23 a3.()70 

24 

25 


26. 
27. 
28. 
29. 
30. 
31. 


3,070 

3.of;o 


OS.  310 
S.  .-.20 
H.290 
8.0*0 
7,000 


2.820 
2.820 
2.820 
o2, 690 
2,690 


3.050  7,530  ;  2.600 

03.050  7.2.'X)  ;a2,600 

3.050  a«.070     2.570 

3.0f.0    2.520 

3.070    2..T00 


2.510 
2,470 
2,520 
2,5CO 
2,600 

'  2,570 
2,570 
2.620 
2,580 

o2,700 

2,860 
i  2,720 
'  2.640 
02,600 

2.520 


3.480 
3,150- 
3.310 
3.480 
03,400 

3,480 
3.950 
4420 
4,680 
4,900 

4520 

o4.o:;o 

3.950 
3.850 
3,740 


I 


2,480  3.630 

2.520  03,520 

02.  ,">20  3. 790 

2.,'>20  5.050 

2.520  5.430 


'  2.490 
o2.  mi 
,  2.4f.O 
,  2,4€0 
2,550 

02.550 
2,550 
2.640 
2,790 

06.640 


'  4490 

04,640 

4820 

4880 

4830 

05,120 
5.170 
5.340 
5,390 

05.560 


o3,070 


o2,.500    5,800 


6,030 
6.270 
8,370 
9.310 
8.840 

O7.850 
6,730 
6.110 

O5.620 
5,380 

5,140 
5.140 
4750 
O4510 
4420 

4830 
4.840 
4550 
a4, 7(:0 
5.480 

5,000 
o5. 120 
4.980 
5,000 
5,080 

5.020 

05.110 

5.110 

5,210 

o5, 710 


6,650 
6.160 
5,060 
4600 
4330 

04,660 

6,620 

9,660 

11,420 

10,250 

11.800 
11.420 

oil. 190 
9.540 

010,580 

8.580 
8.580 

11.780 
oU,  700 

16,230 

17.030 

;  20.280 

O18.720 

15,520 

16.490 

17, 470 
018,200 
18.450 
28.450 
16,730 
013,680 


10,180 

9,130 

9,130 

12,440 

016.210 

18,450 
27.440 
25,370 
30,550 
O34.460 

74860 

121, 6C0 

78.010 

34.400 

028,000 

22.950 

21.300 

22.190 

o  15. 720 

8,600 

10,320 
13,250 
018,080 
23.100 
23,410 

20,640 
27,400 
29,700 
28,610 
31,840 
033,960 


31,030 
29,110 
24,980 
23,500 
19,9C0 

018.630 
181270 
17, ICO 
14770 

al3, 120 

12,270 
11,070 
10,040 
9.020 
08,170 


6,200 
5.320 
7,250 
6.020 
05;  380 

6,050 
4040 
4720 


03,030 
3,030 
3.020 
04.390  I  3.020 
4,250  {  3.030 


3.400 
3.640 
3,710 
3.120  )«3,630 
3,070     3.590 


3.240 
1200 
3.  ICO 


4220 
4190 
a4.3C0 
4570 
4280 


7,430 

6.940 

06,640 


I  5,390 

04400 

4150 

6.490  !  4200 

7,120  ,  3,850 


8,170 
09,570 
9.390 
6,810 
6,630 

08,690 
8,690 
8,930 
7,500 

06,310 


03,710 
,  3,650 
!  3,800 
03,950 
3,950 

I  u,  840 

03,720 

3,690 

1450 

1420 

03. 380 


1040 
3,050 
3.110 
03,170 
3,170 

1180 

03.190 

1070 

loco 

3,050 

3,040 

03.030 

03, 040 

1050 

1150 

03,  ICO 

lico 
lico 

3,250 
03, 250 


3  oao 

3,530 

3.490 

03. 610 

3,970 

4.270 
04.400 
4.800 
4.900 
4.0SO 

*4.2«> 
4.3r» 

4.370 

4.280 

O4.2S0 

4.150 
4.020 
4.010 
3.910 
3.940 

1970 
4.000 
4.030 
3.890 

3.  MO 
3.790 


o  Dates  of  measurements. 
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Monthly  discharge  of  Rio  Grande  below  mouth  of  Devils  River,  Tex.  ^  for  1906. 


Month 


DlachArgR  in  necond-feet. 


January I 

Februarj' 

March I 

April ' 

^ay I 

June ' 

July ' 

August 

September . . . , ' 

October 

Novemlx^r 

December 

The  year 121.fl60 


.             — 



— 

Total  in 

Maxi- 

Mini- 

Uf^art 

acre-feet. 

mum. 

—      -  -        ' 

mum.      1 

«,170 

3.050 

3.62.') 

222.883 

8.520 

3.110 

5.661 

314. 3H0 

6.020 

2,500 

3,476 

213. 759 

6,640 

2,4C0 

2.706 

161.038 

5.800 

3. 1.50 

4.385 

269.593 

9,310 

4.420 

5.676 

337,726 

28,450  , 

4,330 

12.352 

759. 491 

121.6r.O 

8,600 

28,432 

1.748.192 

31.030 

6,310 

12,547 

746.698 

7,260 

3,380 

4.442 

273. 104 

3,250 

3,020  , 

3.112 

185. 157 

4.000 

3,400 

4.006 

246.327 

2,460 


7.535         5.478.248 


RIO   GRANDE   AT    EAGLE   PASS,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  a  half  mile  above  the  high- 
way bridge  between  Eagle  Pass,  Tex.,  and  Ciudad  Porfirio  Diaz, 
Mexico,  and  about  540  miles  below  El  Paso.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Stipply  Paper 
No.  174,  page  71,  where  are  given  also  references  to  pubUcations 
that  contain  data  for  previous  years. 

Discharge  measurements  of  Rio  Grande  at  Eagle  PasSj  Tex,,  in  1906. 

[By  J.  K.  WUflon.] 


Dat4». 


January  3. . 
January?.. 
January  10. 
January  14. 
January  17. 
January  20. 
January  23. 
January  26. 
January  20. 
January  31. 
February  3. 
February  6. 
February  9. 
February  13 
February  16 
February  20 
February  23 
February  26 
February  28 

March  3 

March  A 

March  9 

March  12. . . 
March  17... 
March  25. . . 
March  28... 
March  31 . . . 

April  3 

April  6 

April  9 

April  12.... 

April  15 

April  18.... 
AprU21.... 


Area  of 

Oage 
height. 

Dis- 

section. 

charge. 

Sq.  ft. 
2,460 

Feet. 

Sec. -ft. 

3.6 

5,563 

2,296 

a4 

4,9(:r> 

2,394 

3.3 

5,333 

2,411 

3.0 

6,209 

2.284 

ao 

4,785 

2.213 

2.9 

4,809 

2,230 

2.8 

4,092 

2,214 

2.8 

4,618 

2,097 

2.8 

4,217 

2,065 

Z7 

4,029 

2,052 

2.8 

4,099 

2,004 

2.8 

3,984 

2,065 

2.8 

4,274 

2,398 

a7 

7,628 

2,234 

4.1 

7,942 

2,199 

a7 

7,642 

2,362 

4.4 

10.023 

2,361 

4L1 

9,087 

2,226 

a9 

7,854 

2,229 

a45 

7,317 

2,082 

ai 

6,355 

1,961 

ao 

4,458 

1,973 

2.8 

4,288 

1,932 

2.6 

3.886 

1,780 

2.3 

ai37 

1,697 

2.2 

2.982 

1.654 

2.0 

2,680 

1,560 

2.0 

2,403 

1.684 

2.0 

2,724 

1     1,653 

2.0 

2,620 

1,682 

2.0 

2,410 

1,530 

2.0 

2,297 

1,539 

2.0 

2,227 

1,533 

2.0 

2,248 

Date. 


Sq 
1, 
1. 
1. 

1, 
2. 

2, 
2. 

1, 
1, 
1, 
1, 
2, 

2, 
2, 
2. 
2, 
2, 
2, 
2. 

2, 
2, 

Juno28 2, 

June30 2, 

July3 2, 

July7 2. 

JulylO !  3, 

Julyl3 3, 

Julyl6 3. 

JulylO 3. 

July22 4. 

July2S 3, 

July28 4, 

July31 3. 

August  3 3, 


April  24. 
April  27. 
April  30. 
May  4.. . 
May  6.. 
May  9. . 
May  12. 
May  15. 
May  18. 
May  22. 
May  26. 
May  28. 
May  31. 
June  3. . 
June  7.. 
June  10. 
June  13. 
June  16. 
Juno  19. 
June  22. 
June  25. 


Area  of !   Gage 
section.,  height. 


I 


4^ 


6 
654 
692 
818 
040 
134 
083 
838 
820 
857 
936 
052 
135 
266 
464 
283 
286 
144 
070 
072 
005 
135 
164 
290 
545 
466 
796 
524 
874 
671 
972 
550 
068 
373 


Ffct. 
2.0 
2.1 
2.3 
2.5 
2.7 

ao 
ao 

2.9 
2.8 

ai 
a  4 
a  6 

as 

^9 
4.3 

a9 

a  7 

a2 

a2 

a2 

ai 

a35 

a4 

a4 

4.0 

a  16 

a5 

&i 

&9 

7.8 

7.3 

7.85 

0.2 

5.7 


Dis- 
chai^. 

Src.'ft. 

2.011 

2.373 

2.865 

3.566 

4,538 

4.830 

4.615 

4,213 

4.005 

5,216 

5,805 

5,933 

6,862 

7.611 

9,140 

7.794 

6,996 

5.746 

5.209 

5.235 

4,949 

6.088 

6,343 

6,839 

8.359 

16. 725 

19.380 

ir);9(50 

22,023 

27, 782 

21.642 

26. 071 

15,372 

15,930 
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SUKFACE    WATER   SUPPLY,    1906. 


Discharge  measurements  of  Rio  Grande  at  Eagle  PasSj  Tex.,  in  1906 — Continued. 


Date. 


August  9 

August  13 

August  15 

August  17 

August  20 

August  23 

August  26 

August  28 

August  31 

September  3 

Septemlx»r5 

Septemlx»r  7 

September  10 

Septemlier  13 

September  16 

September  20 

September  23..;. 
September  27  — 

September  30 

Octobers 

October  6 

October  9 

October  12 

October  16 


.\rea  of 

Gage 
height. 

Di.s- 

section. 

charge. 

Sq.ft. 

Feet. 

Sec.-ft. 

5.532 

9.4 

35.310 

11.182 

1&5 

a\W,t\52 

7.189 

lae 

057,445 

5.384 

a4 

28,179 

4.185 

6.8 

19,109 

4,020 

6.26 

16.150 

5,447 

8.2 

30.007 

6,810 

ia2 

«  53. 527 

7.488 

11.0 

-57.830 

6.620 

ia2 

a  52. 734 

5.262 

8.16 

27.058 

4.011 

7.1 

18.616 

4,012 

&35 

17,290 

3,323 

5.5 

13,007 

3.088 

4.85 

12.087 

2.978 

4.7 

10.648 

3,102 

5.3 

15. 474 

2.836 

4.8 

11,670 

3.066 

4.6 

10,534 

2,633 

4.0 

10.492 

2.451 

3.9 

8.906 

2.428 

3.8 

8,897 

2.194 

3.5 

&542 

2.198 

a4 

6.711 

Date. 


jArea  of    Gage       Disi- 
section.  height,  chargp. 


I  Sq.ft, 

Octol)erl9 >  2,131 

Octolx?r22 2.081 

Octol)er25 1.951 

OctoU»r28 1  1,986 

Octo»)er31 1.939 

Novembers '  1,946 

November 9...-. i  2,092 

Noveml)erl2 2,049 

November  15 2.074 

NovemlDerlS 2,143 

November  21 ,  2,088 

Novemlx>r24 '  2,127 

November  27 2,232 

Noveml>er30 2.282 

Decemlx*r3 '  2,328 

Deceml)er6 2,335 

l>eceml)er  10 2,356 

Deceml)erl3 2,418 

Deceml»or  16 2.455 

December  19 2,369 

Deoeml)er22 2.243 

Decoml>er26 2,017 

Dpceml»er29 2,037 

December  31 1,992 


^'^eet. 

Sec.-ft. 
5.944 

Z.Z 

3.3 

5.37<. 

3.2 

4.  So*. 

a2 

4.571 

ai 

4,337 

ao 

1      4,3(ki 

2L9 

1      4.»i01 

2L9 

4.453 

ao 

4.357 

2L9 

4.50(i 

ao 

4.492 

ao 

'      4,598 

ai 

4.829 

a2 

4.971 

as 

5.243 

a2 

5.239 

as 

5.169 

a5 

6.191 

a  55 

1       6.422 

a4 

5.?52 

a4 

'      5.45K 

a2 

,      5.214 

ao 

'      5.454 

2.9 

5.148 

o  Velocity  by  floats. 


Daily  gage  keujht,  in/eet,  of  Rio  (irarule  at  Eagle  Pass,  Tex.,  for  1906 


*"   

~ 

■ 

Day. 

Jan. 

3  7 
3  65 
a  65 

Feb.   , 

2  85 
2  9 

2  85 

Mar. 

as 
a  7 
a  45 

Apr. 

20 
2  0 
20 

May. 

as 
2.6 
2.35 

June. 

a  85 
a  9 
a  9 

July. 

as 
a  6 
a  4 

Aug. 

6.25 
5.85 
5.7 

Sept. 

11.35 
10  85 
10  0 

Oct. 

4.15 
4.1 
4  0 

Nov. 

ai 
so 
ao 

Dec. 

1 

3.2 

2 

3-25 

3 

as 

4 

3  6 
a  6 

a  5 
a  4 

3  3 
3  3 
3  3 

a  2 
a  2 
a  15 

3  0 

ao 
ao 

2.8 
2.8 

1 

2.8    i 

2.8    1 
2.8    ' 
28 

2  7 

2.7 

3  05  1 
3.6 

a  8 

4.1 

4  15 

a  35 
a  2 

a  25 
a  4 
ai 
2  95 
2.9 

2  8 
2  8 
2.7 
2  7 
2.7 

2  7 

20 
2.0 

.0 

2  0 
2  0 
2  0 
2.0 

2.0 
2  0 
2.0 
2.0 
2  0 

2  0 

2.35 
2.6 

2.7 
2.7 

30 
3  0 
3  0 

ao 

3  0 
2.95 
2  9 
2.9 

2  75 

5  1 
5.85 

4.65 
4.3 
4  2 
3  95 
a  9 

3  8 
3  7 
a  7 
a  6 

as 
a  2 

a  4 
a  2 

a  2 

4  1 

55 

6.55 

6.4 

6.25 

&45 

6.45 

6.4 

6.2 

60 

5.6 
6.1 

6.75 
86 
8  9 
9.55 
10  35 

10  8 

14  0    ' 
19  7 

15  0 
10.7 

9.45 

9  2 
8.15 

8.05 
7.15 
7.1 
6.65 
6  3 

60 
5  7 
5  45 
5.15 
4  95 

4.85 

a  9 
a  9 

a  85 
as 
as 
as 
a  75 

a  6 
a  5 
3  5 
a  75 
a  5 

a  4 

ao 
ao 

ao 
ao 
ao 
2.9 
2.9 

2  9 
2  9 
2  9 
2  75 

ao 

29 

3.3 

5 

3.3 

6 

3.2 

7 

a  I 

8 

3  1 

9 

3. 1 

10 

3. 25 

11 

3  45 

12 

3  5 

13 

3.5 

U 

3.4 

15 

3.6 

16 

3. 55 

17 

3  0 

J.  95 

2  6 

2  0 

2  7 

a  25 

6  2 

8  25 

4.7 

a  45 

2.9    • 

3.46 

18 

ao 

3  85 

2.6 

2  0 

2.8 

3  25 

5  95 

8.3 

4.7 

a  35 

2  9 

a  4 

19 

2  95 

as 

2  5 

2  0 

a  15 

a  2 

7.0 

7.4 

4.65 

as 

3  0 

a  4 

20 

2  9 

a  7 

2.4 

2  0 

a  5 

a  4 

7.25 

6.8 

4.7 

as 

ao 

a  4 

21 

29 

3  7 

2.35  1 

2  0 

a  7 

3.4 

7.65 

6.45 

4.75 

as 

30 

3.4 

22 

2  9 

4  5 

2  3 

2.0 

a  I 

a  2 

7.85 

6.25 

4.85 

as 

3  0 

a  4 

23 

2  8 

4  4 

23 

2  0 

a  2 

3  2 

8.0 

6  45 

5  35 

a  2 

ao 

33 

24 

2  8 

4.2 

2.3    ' 

2.0 

ass 

ai 

7.4 

7.9 

4.8 

a  2 

ao 

33 

25 

2  8 

4.2 

2.3 

2.0 

a  4 

ai 

7.15 

8.2 

4.45 

a  2 

ao 

3. -25 

26 

28 

4  15 

2.3 

2.0 

a  6 

as 

7.65 

8.0 

4  7 

a  2 

a  05 

,3. 2 

27 

2  8 

3. 95 

2.2 

2.05 

a  55 

as 

7.7 

8.1 

4.8 

a  2 

ai 

ai 

28 

2  8 

a  9 

2.2 

2. '25 

a  6 

a  35 

7.9 

10  25 

4.85 

a  16 

a  2 

ai 

29 

2.8 

2.15 

2  .35 

3  Ti 

a  4 

8.(15 

9.7 

4.7 

ai 

a  2 

3  0 

.30 

2  7 

2.1 

2.3 

3.  65 

a  4 

8  4 

10  25 

4.6 

ai 

a  25 

3  0 

31 

2.7 

1 

2.0 

a  7 



6.35 

10.7 

ai 

2.9 

BIO  GRANDE. 
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Daily  discharge,  in  secnnd-feet.  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1906. 


Day. 


Jan. 


Feb. 


Mar.     Apr.     May.     June.  ,  July,  i    Aug.    i  Sept. 


I I  5,860       4,290 

2 5,710  i    4,360 

3 05,710  I  a  4,200 

4 5,550       4,080 

5,550  '    4,020 


6. 
I. 
8. 
9. 
10. 


5,260 

io4,970 

4,960 

5,150 

45,330 


11 '  5,290 

12 1  5,290 

13 1  5,270 

14 '05,210 


15. 


5,070 


16 4,930 

17 *a4,790 

18 4,860 

19 4,8^0 

30 04,810 


21 4,810 

22 4,810 

23 04,600 

24 4,660 

4,640 


2fi. 
27. 
•28. 
29. 
30. 
31. 


03,980 
4,070 
4,170 

0  4,270 
4,070 
I 

i  4,070 
1  5,280 
|o7,180 
I  7,630 
'    7,940 

08,000 

7,830 

I    7,750 

I  0  7,670 

I  7.670 
'  10,360 
010,020 
I  9,400 
I    9,400 


7,730 
7,610 
07,320 
6,700 
5,980 

05, 660 
5,720 
4,890 

04,410 
4,370 

4,290 
04,290 
4,090 
4,090 
4,090 

4,090 
3,890 
3,870 
3,650 
3,430 

3,310 
3,190 
3,170 
3,150 
03, 140 


04,620 
4,480 
4.350 

04,220 
4,030 
4,030 


9,240  ,  3,140 
8,320  '  2,980 
7,850  102,980 

2,900 

i  2,8:50 


2,500 
2,500 
02,400 
2,510 
2,620 

«2,720 
I  2,690 
2,600 
o2,620 
I  2,550 

!  2,480 

;o2,410 

2,370 

2,330 

02,300 

I 

.  2,280 
2,250 

02,230 
2,230 
2,240 

o2,2S0 

2,170 

I  2,090 

02,010 

2,060 

2,110 
02,270 

2,700 
'  2,930 
02,860 


6,860 
3,780 
3,270 
03,270 
4,050 

04,540 
4,4<0 
4,940 

04,830 
4,760 

4,690 

,04,620 

4,4<0 

4,270 

04,210 

,  3,900 

I  3,800 

«4,000 

4,970 

5,930 

6,530 

05,220 

5,410 

5,740 

o5,800 

6,220 
5,940 
o5,930 
6,040 
6,300 


2,680    ,06,560 


7,1T0 

7,480 

07,610 

12,3<0 

15,340 

10,540 

09. 140 

8,800 

7,960 

07,790 

7,420 
7,060 
07,000 
6,750 
6,000 

05,750 
5,700 
5,520 

05,210 
5,720 

5,730 

05,230 

5,220 

4,960 

04,950 

5,660 
5,810 

06,090 
6,290 

0  6,340 


'    7,880 

I    7,360 

0  6,840 

6,840 

>    6,340 

I  6,3<0 
I  08,750 
,  14,210 
19,130 
018,230 

17,510 

18,900 

iol9,080 

,  18,780 

17,570 

016,360 
17,590 
16,060 

022,660 
24,260 

26,820 

028,180 

29,380 

22,740 

020,590 

24,480 
25,220 
027,070 
33,070 
31,070 
16,270 


16,430 

15,680 

.  5,940 

410 

Ife,  30 

21,440 
31,120 
32,700 
o36,660 
43,860 

49,930 

93,150 

J  178,650 

114,920 

058,750 

42,150 
27,330 
27,610 
22,510 
019,110 

17,230 
16,150 
017,570 
27.880 
30,010 

028,590 
29,300 

054,130 
48,530 
.52,460 


63,530 
59,030 

050,230 
40,210 

027,060 

26,250 

019,020 

19,680 

18,040 

017,040 


Oct. 


9,520 
>  10,110 
010,490 

9,700 
I  9,310 

'08,710 
I  8,6<0 
8,770 
;o8,900 
I    8,320 


15,530  ■  7,330 
14,010  i  06,540 
012,800  '  6,670 
12,160  '  7,680 
11,920  I    6,930 


Nov. 


4,420 
4,290 
04,370 
4,450 
4,540 

4,630 
4,710 
4,800 
4,690 
4,610 

;  4,530 
|04,450 
4,360 
;  3,950 
04,360 


Dee. 


012,090 
11,280 

,  11,070 
10,6f.O 

010,650 

11,660 

12,870 

015,670 

I  13,020 

I  11,170 


06,710  i  4,270 
6,700     4,390 


6,240 

0  5,9^0 

5,750 

5,560 

05,380 

5,000 

4,930 

0  4,860 


I  11,720       4,760 

011,670  I    4,670 

11,760  ,04,450 

11,040  I     4,340 

010,130       4,340 


056,680    04,340 


04,510 
4,600 
4,600 

04,600 

4,600 

,  4,600 

;o4,600 

4,600 

,  4,710 
04, 830 
4,970 
!  4,970 
05,040 


4,970 
5,110 
05, 240 
5,310 
5,370 

05, 240 
4,970 
4,900 
4,840 

05,070 

5,680 
I  5,980 
06,190 
!  6,030 

6,480 

06,420 
,  6,130 
'  5,940 
,06, 850 
I  5,720 

I  5,590 
,05, 460 
'  5,340 
I  5,340 
5,270 

,05,210 

5,230 

I  5,440 

05,460 

5,400 

6,150 


o  Dates  of  meaaurements. 


Monthly  discharge  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1906. 


Month. 


January . . 
February . 
March.... 
April..:.. 


May 

Junp 

July 

August 

Sopt<*mber. . 

October 

November.. 
December.. 


The  year. 


Diflchai^  in  second-feet. 

Total  in 

Maximum. 

Minimum. 
4,030  1 

Mean. 

acre-feet. 

5,860 

4,960 

304,959 

10,360 

3,980  1 

6,600 

366,545 

7,730 

2,680 

4,311 

265,071 

2,930 

2,010  1 

2,414 

143,663 

6,860 

3,270  1 

5,008 

307,954 

15,340 

4,950  ' 

7,086 

421,646 

33,070 

6,340 

18,567 

1,141,646 

178,650 

15.410  1 

40,610 

2,497,011 

63,530 

10,130  ' 

19,432 

1,156,304 

10,490 

4,340  1 

6,825 

419,683 

5,040 

3,950  I 

4,568 

271,815 

6,480 

4,840  ! 
2.010  ► 

5,494 
10,490 

337,825 

178,650 

7,634,122 

RIO  GRANDE  NEAR  LAREDO, TEX. 


Thi§  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  was  intended  to  measure  the 
river  from  the  highway  bridge  connecting  Laredo  with  Nuevo 
Laredo,  Tamaulipas,  and  the  gage  was  established  on  the  right  bank 
just  above  the  bridge.  Measurements  were  kept  up  by  the  Mexican 
section  of  the  Commission  for  five  months,  but  the  results  were  so 
conflicting  that  the  station  was  abandoned.     In  July,  1903,  a  cable 
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SURFACE   WATER  SUPPLY,   1906. 


station  was  established  by  the  Commission  about  2  miles  above 
Nuevo  Laredo,  crossing  to  the  United  States  military  reservation  of 
Fort  Mcintosh,  the  cable  landing  just  below  the  pump  house.  The 
station  is  about  670  miles  below  El  Paso. 

The  river  at  the  new  section  is  nearly  straight  for  one-half  mile 
above  and  below  the  cable.  The  right  bank  is  alluvial  deposit,  but 
is  above  high  water.  The  left  bank  is  the  talus  of  a  shale  bluff  going 
well  above  high  water.     The  bed  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
guy  wire.  The  initial  point  for  soimdings  is  the  cable  support  on 
the  right  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  and  trees.  Low 
water  is  about  1  foot  on  the  gage.  The  highest  flood  recorded  is 
32.2  feet,  on  the  night  of  Jime  30,  1905. 

The  observations  during  1905  were  made  under  the  direction  of 
the  Mexican  section  of  the  International  (Water)  Boundary  Com- 
mission. The  conditions  at  the  station  are  described  in  Water- 
Supply  Paper  No.  174,  page  76. 


Discharge  intasurements  of  Rio  Orande  near  Laredo,  Tex. ,  in  1906. 

[By  Luis  Varela.] 


Date. 


Area  of    Qase  '     Dis- 
soction.,  hel^t  I  chai^. 


I  Sq.ft. 

Januarys 2,384 

January  15 2,172 

January  16 2,078 

January  20 1,910 

January  25. 1,722 

January  29 1,602 

Fohruarj'7 1,676 

February  14 1,867 

February  15 2.188 

February  17 2,379 

February24 2,789 

February28 i  2,468 

March6 1.828 

March  12 1,809 

March20 ;  1,694 

March23 1,656 

March27 1,554 

March30 1,439 

Aprils I  1,382 

April  11 1  1,471 

April  14 1,544 

April  18 1,413 

April23 1,518 

Abrll28 1  1.508 

Mayl 1,600 

May3 2,075 

Mayl3 1,700 

Muy20 2.019 

Mny23 3,299 

May29 2.562 

Junes I  3;o08 

June« I  3,179 

June  15 1.802 

June  22 ,  2,072 

June  25 1  i.ysg 

June29 2,018 

■;uy2 2.461 

JwyS 2,926 

•;uy9 3.5(59 

MvlJ I  3.629 

July20 3.826 


I 


Feet. 

Sec. -ft 

4.1 

5,269 

3.9 

4,735 

a9 

4.467 

8.8 

4,213 

3.7 

3,671 

3.6 

3,5C3 

3.6 

3,550 

4.3 

4,944 

4.8 

6,345 

5.2 

7,837 

5.4 

8,460 

185 

7,030 

4.0 

4,109 

3.8 

3.986 

3.2 

2.967 

3.25 

3,353 

a  15 

2,968 

ao 

2,489 

2.9 

2,479 

ao 

2,613 

a2 

3,102 

ao 

2,559 

ao 

2,606 

ao 

2,764 

as 

3,077 

4.65 

6,897 

4.8 

4.344 

4.8 

6,863 

&35 

12,888 

4.7 

6.730 

&8 

9,851 

7.1 

11.377 

4.3 

5.114 

4.3 

6,364 

42 

4,708 

44 

5,153 

48 

7.063 

5.95 

ll.OSO 

7.3 

18,514 

7.5 

17.069 

a3 

17,293 

Date. 


July  23 

July  27 

July  28 

July  30 

Augusts 

Augusts 

August  12... 
August  13... 
August  14... 
August  15. . . 
August  20... 
August  24... 
August  26... 
August  30... 
Septembers. 
September?. 
September  15 
September  19 
September  22 
September  25 
September  29 

Octobers 

October  8 

October  13. . . 
October  18. . . 
October  22... 
October  27... 
Octoter  30. . . 
November  4. 
November  9. 
November  14 
November  20 
Novemlier  29 
December  5. . 
Decembers.. 
December  11. 
December  17. 
December  21. 
December  27. 
December  31. 


Area  of 

Gage 
height. 

Feet, 

Dis- 

section. 

charge. 

'l& 

SecMt 

9.6 

23.S55 

4,116 

&8    I 

1R.VIS3 

4,154 

&9 

19.  .^.O 

4,603 

ILO 

27.»13 

3,391 

&65 

15.4Tfi 

4,676 

la  25 

2h5bt 

5,679 

12.8 

32.529 

7,836 

lao 

49. -i^ 

9,650 

22.0 

53.  r* 

6,936 

las 

40. 070 

4,146 

&8 

22.0i3 

3,609 

7.5 

lS.2\h 

4.550 

9.9 

26.91^4 

5.315 

1L5 

31,219 

6,196 

12.8 

35,547 

4.100 

9.4 

18.373 

2,875 

6.0 

10.974 

2,728 

ae 

9.247 

8,122 

as 

11.219 

2,783 

a9 

10.616 

3,287 

a  75 

12.S3S 

2,787 

ao 

9.036 

2,474 

47 

T.576 

2,303 

43 

6.1S3 

2,048 

42 

4«0 

1.950 

41 

4H40 

2,197 

40 

463rt 

2,079 

a9 

4930 

1.9S7 

as 

4.4S 

1,968 

a9 

4991 

1.853 

a?- 

44M 

1.879 

a9 

4.745 

1,941 

40 

5.267 

1,979 

40 

;      4716 

1,934 

a9 

5.2S8 

1,974 

40 

5,003 

2.110 

45 

6.4S9 

1,927 

44 

,      5.814 

1,914 

41 

5.45: 

1,765 

a9 

473: 

RIO   GRANDE. 
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Daily  gage  height ,  in  feet,  of  Rio  Orande  near  Laredo,  Tex.,  for  2906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

a  15 

44 

5.0 
5.0 
4  75 

47 
48 
48 
48 
48 

48 
48 
4  8 
49 
5.2 

5.15 
5.0 
5.0 
5.6 
4  75 

47 

48 

5.85 

5.25 

495 

48 
47 
47 
47 
47 
4  7 

Jane. 

48 
4  85 
495  1 
5.15 
6.iS5  ' 

6.95 
6.25 
5.33 
4  95  1 
485 

465 

455 

45 

44 

43 

425 
4  15 
41 
41 
43 

43 
43 
42 
42 

42 

43 
A.  35 
4  65 
44 
455 

July. 

Aug. 

Sept. 

12.9 

140 

12.75 

12.25 

10.85 

9.3 
9.3 

a  6 
a  3 
ao 

a  05 

7.55 
7.0 
6.65 
6.1 

5.9 

5.8 

5.65 

5.55 

5.55 

5.65 

5.55 

5.8 

6.55 

5.8 

5.8 
5.7 
5.8 
5.8 
5.7 

Oct. 

Nov. 
a9    : 

a  9 
a  85 
a  85 
a9 

a  9 
a  95 
a  9 
a9  , 
a  8 

a  85 , 
as 
as 
a  7 
a  7 

a  6 
a  6 
a  75 
as. 
a  9 

a  9 

3.  a-) 
a  9.') 

4  0 
4  0 

a  95 
a  9,1 
a  9 

40 
4  0 

Dec. 

i 

5.0 

49 

485 

47 

445 

44 

435 
425 
42 
415 

41 
41 
40 
40 
3.9 

3.9 
3.85 
3  8 

3.8 
3.7 

3.65 

3.6 

3.6 

3.7 

3.6 

.3.55 

3.5 

3.5 

3.55 

3.4 

3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.6 
3.6 
3.6 
3.76 

3.8 

3.9 

405 

43 

48 

5.4 

5.2 

5.0 

495 

49 

4  85 

5.35 

5.4 

5.45 

5.3 

5.2 

5.05 

495 

475 

40 

45 

44 

435 

43 

42 

405 

40 

3.9 

3.85 

3.8 

3.7 

3.7 

3.6 

3.55 

3.5 

3.4 

3.4 

3.2 

3.2 

3.2 

3.15 

3.1 

3.1 

3.1 

3.05 

3.0 

3.0 

3.0 

•    3.0 

1 

3.0 
2.9 
2.9    . 
2.9 
2.9 

2.9 
2.9 
2.9 
3.0 
3.0 

3.05 

3.1 

3.2 

as 

3.4 

• 

3.2 

Z.2 

3.1 

3.05 

3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

ao 
ao 
ao 
ao 
a  15 
........ 

•465 
48 
49 
5.0 
5.25 

4  8 
4  8 
5.75 
7.2 
8.06 

ao 

a  15 
a25 
7.4 
6.85 

6.45 

7.3 

7.25 

7.4 

7.95 

8.45 
8.85 
9.55 
9.2 

K.8 

8.2 

a  8 
a  9 

10.25 
10.95 
10.  a5 

9.8 
7.1 

SS 
6.2 

6.8 

7.2 
a  15 

10.3 
9.7 

11.25 

12.0 

lao 

15.9 
21.0 
17.5 

12.15 
11.3 
,    9.5 
1    9.75 
a  <« 

a  65 

9.9 

.  a  75 

7. 75 
9.3 

9.8 

9.7 

9.75 

11.25 

11.25 

12.05 

5.65 

5.35 

5.0 

5.0 

5.1 

495 
4  75 
47 
465 
46 

45 
.    44 

4a'> 
4  a") 

4  5 

4  0 
45 
425 
4  3 
4  2 

4  25 

42 

4a5 

41 

41 

4  05 
40 
a  95 
4  0 

a  9 

a  95 

40 
40 

.3 

4 

a  9 
40 
4.0 

« 

40 

'-...••   ••••••••- 

3.9 

S 

a  9 

9 

1) 

11 

12 

13 

a  95 

a  95 

40 
41 
42 

14 

Li                ... 

425 
43 

1« 

17 

IS 

45 
45 
4  35 
4.3 

•J) 

JI 

43 

4  4 

4  3 

23 

24 

25 

2lf; 

27 

4  25 

4  2.'> 
4  3 

4. 25 
4  a') 

'A 

29 

4  0 
3.95 

30 

31 

a  95 

a  9 

RIO   GRANDE    NEAR   ROAfA,    TEX. 

This  station  was  established  in  1900  by  the  International  (Water) 
Boundary  Commission.  It  is  near  Roma,  Tex.,  775  miles  by  river 
below  El  Paso.  The  conditions  at  the  station  are  described  in  Water- 
Supply  Paper  No.  176,  pag;e  78. 

Discharge  meanurenients  of  Rio  Orande  near  Roma,  Tex.,  in  1906. 

[By  H.  P.  Guerra.] 


Date. 


January  4. . . 
January  8... 
January  12. . 
January  19.. 
January  26. . 
January  31.. 
February  8. . 
February  13. 
February  17. 
February  19. 
February  22. 
February  26. 

March  5 

March9 

March  13.... 
March  16. . . . 

March  23 

March  28. . . . 

April  9 

April  14 

Aprill7 

April  21 


Area  of 

Qaso 
height. , 

Dis- 

section. 

chaige. 

t& 

Feet. 
45 

Sec.-ft. 
7,2)4 

2,232 

43 

5,952 

2,106 

41 

5.310 

2,347 

46 

7,344 

2,0JS0 

40 

4,836 

1.986 

ao 

4561 

1,941 

a9 

4392 

1,868 

a7 

4,110 

2,726 

a7 

7,829 

2,580 

a3 

6,505 

2,414 

ao 

6,154 

2,647 

&5 

7,335 

2,321 

48 

5.750 

2,010 

41 

4821 

1,868 

a7 

4,273 

1,788 

as 

4,019 

1,641 

ai 

3.489 

1,543 

2.8 

3.026 

1,427 

2.5 

2,678 

,     1,373 

2.3 

2,463 

1,486 

2.7 

2,9a5 

1,685 

ao 

3,400 

Date. 


April  23.. 
April  28.. 
May  2.... 
May  4.... 
Mays.... 
May  19... 
May  23. . . 
May  28... 
June  4. . . 
June  7 . . . 
June  13.. 
June  16.. 
June  21 . . 
June  28.. 
July  2... 

July  7 

Julv9... 
July  11... 
July  19... 
July  24... 
July  31... 
AugUBt2. 


Area  of 

Gago 
height. 

Dl9- 

srction. 

chai^p. 

'a 

Feet. 
Z.2 

Sec.-ft. 
a  735 

1.279 

2.1 

2.181 

1,629 

ao 

aiss 

2,150 

45 

5,435 

1,706 

a3 

a  941 

2,765 

a5 

9.526 

3,043 

a3 

ia275 

2,474 

49 

7,326 

2,640 

a3 

8,443 

a  241 

6.7 

14.293 

2,405 

48 

6,904 

2.273 

45 

6.303 

2.087 

41 

5,305 

2,760 

&7 

9,281 

2,169 

46 

6.179 

3,220 

a  9 

14.270 

6,545 

ia3 

28,812 

7.217 

ia6 

34,009 

4056 

9.0 

19.277 

4. 576 

10.1 

21,550 

5.004 

11.3 

26,098 

3.071 

a2 

16,866 

SUBFACE   WATER   SUPPLY,   1906. 


IT  Roma,  Tex.,  in  I90&—CoiHiaued. 


D»t«. 

lecHon 

■SS 

Ai 

•ectlon 

«.■ 

g;!i6 

8.002 
£.009 
4,432 

11 

112 

m'o 

&4 

7.S 

&8 

da 

Sec.-fl. 

x:oi2 1 

fl.m 

S3, 337 

w 

'IS 
iM 

[» 
iS6 

ne 

i 

Fat. 

IT,  Ml 

U'.TIO 

is!  722  ' 
14,45- 

RIO   GRANDE    NEAR    BROWNSVILLE,  TEX. 

This  station  was  established  in  1900  by  the  International  (Water' 
Boundary  Commission.  It  is  about  1  mile  above  Brownsville,  Tex.. 
and  in  front  of  Matamoros,  TamauHpas,  and  960  miles  by  river  below 
El  Paso.  The  conditions  at  the  station  are  described  in  Water- 
Supply  Paper  No.  174,  page  81. 


BIO  OBANDE. 


73 


Discharge  measurements  of  Rio  Grande  near  Brownsville^  Tex.,  m  1906. 

[By  P.  Ouerra.] 


Date. 


Januarys.. 
January  7 . . 
January  11. 
January  15. 
January  19. 
January  23. 
January  27. 
January  30. 
February  3. 
February  7. 
February  11 
February  15 
February  19 
February  23 
February  27 

March  3 

March? 

March  11.... 
March  15.... 

March  19 

March  24.... 
March  28.... 

April  1 

April  5 

April  10 

April  14 

April  19 

April  23 

April  27 

May  1 

May  5 

May  9 

May  13 

May  17 

May  21 

May26. 

May31 

June  4 

Junes 

June  12 

June  16 

June  20 

June  24 

June  28 

July  1 

JulvS 


Area  of  I   Gage       Dis- 
section.! height.  {  charge. 


Date. 


3.906 
3,497 
3,132 
2.986 
2,803 
2,705 
2,558 
2,454 
2,426 
2,526 
2,592 

2,491 

2QCM 

3,396 
3,787 
3,751 
3,199 
2,920 
2,704 
2,542 
2.290 
2,147 
2,001 
1,879 
1,806 
1,844 
1,886 
1,887 
2,711 
2,115 
1,992 
2,292 
2,067 
2,191 
3,310 
3,726 
2,904 
2,187 
3,522 
2.366 
2.352 
2,781 
2.822 
2,901 
2,157 
3,368 


Feet. 
7.1 
&4 
&6 
5.1 
4.7 
4.4 
4.0 

a7 

Z.6 
4.0 
4u2 
3.9 
&5 
&6 
7.7 
7.6 
6i2 
&1 
4.4 
3.8 
3.1 
2.7 
2.3 
L9 
L6 
1.7 
2.0 
2.0 
4.4 
2.7 
2.4 
3.3 
2.6 
3.0 
6.5 
7.6 
5l1 
5l2 
7.5 
5i5 
&3 
4.5 
4.6 
4.8 
&1 
&6 


Sec.-ft. 
9,840 
8,122 
6,601 
6.234 
5.885 
5.588 
5.168 
4,887 
4,765 
5,161 
5,352 
5,033 
7,340 
8,363 

10,405 
9,863 
7,450 
6,053 
5,479 
4.745 
4,202 
3,873 
3,490 
3,163 
2,917 
3.066 
3.245 
3.248 
5,429 
4,015 
3,560 
4,498 
3,837 
4,195 

11,427 

14,650 
6,434 
6.814 

12,386 
7,849 
T,484 
5.634 
5,748 
6,137 
6.622 

11,563 


July  9 

July  12 

July  16 

July  20 

July  24 

July  28 

August  1 

August  5 

August  9 

August  13 

August  17 

August  21 

August  25 

August  29 

September  2.. 
September  6.. 
September  10. 
September  14. 
September  18. 
September  22. 
September  26. 
September  30. 

Octobers 

October  7 

October  11 

October  15 

October  19. . . 
October  23. . . 

October  27 

October  31 

November  3. . 
November  7 . . 
November  11 . 
November  15. 
November  19. 
November  23. 
November  27 . 
November  30. 
Decembers.. 
December  7.. 
December  11. 
December  15. 
December  19. 
December  23. 
December  27 . 
December  31 . 


Area  of 

Gage 
height 

Dis- 

section. 

charge. 

Sq.  ft. 

4,097 

Feet. 

Sec.-ft. 

&9 

18,265 

5,763 

ia2 

28,276 

5,988 

13.8 

30,314 

6,823 

ia4 

31,296 

6,118 

141 

34,766 

6,118 

14.1 

34,797 

6,166 

14.2 

35,564 

5,986 

las 

24,790 

5.986 

ia8 

26,061 

6,071 

14.0 

26,804 

6,060 

14  0 

25,794 

6,096 

14  1 

26,460 

6,060 

140 

25.626 

6,108 

141 

26.671 

6,071 

14  0 

26,573 

6.108 

141 

28,078 

6,071 

14  0 

25,673 

5,948 

ia7 

24,318 

5,286 

12.0 

19, 161 

5,058 

1L4 

L    18,168 
24,742 

5,975 

13.8 

5,254 

11.9 

18.889 

4,858 

la? 

17,246 

4.785 

ia5 

16,848 

,     4,540 

8.7 

11.280 

4,327 

ai 

10,491 

4.434 

a4 

11,130 

4.038 

7.4 

9,750 

3,  COO 

7.0 

9.076 

3,852 

6.7 

8,703 

3.488 

&7 

7,842 

3.374 

&5 

7,560 

3,337 

&4 

7,388 

3,186 

6l2 

7,300 

3,081 

&9 

A  879 

3,058 

&7 

6,797 

3,062 

5.8 

6.802 

3,084 

Sl9 

6,870 

3.011 

5.9 

6,922 

2,978 

5l8 

6,776 

2,990 

6.7 

6,678 

3,049 

&7 

6,660 

3,261 

&6 

8,046 

3,226 

&6 

7,916 

3,123 

&2 

7.441 

2,937 

&6 

6,868 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Brownsville,  Tex.,  for  1906. 


Day 


Jan. 


1. 

3! 
4. 


6. 

4  . 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


7.35 

7.2 

7.1 

6.95 

6.8 

6.65 
6.45 
6.25 
5.95 
5.75 

5.65 

5.5 

5.4 

5.25 

5.1 

5.0 
49 
48 
47 
46 


3.6 
3.6 
3.6 
3.5 
3.5 

3.65 

406 

45 

46 

436 

42 
41 
40 
40 
3.9 

3.8 

3.8 

415 

5.3 

6.15 


7.9 

7.85 

7.5 

7.05 

6.85 

6.5 

6.26 

6.9' 

5.55 

5.35 

5.16 
495 
4  75 
455 
435 

42 

405 

3.9 

3.8 

3.7 


Apr. 

May. 

2.3 

2.65 

2.2 

2.55 

2.1 

2.6 

2.0 

2.46 

1.9 

2.4 

1.8 

2.4 

1.7 

3.1 

1.7 

3.35 

1.6 

3.25 

1.6 

2.85 

1.6 

2.65 

1.65 

2.6 

1.7 

2.6 

1.7 

2.75 

1.7 

3.2 

1.7 

3.0 

1.9 

3.05 

2.55 

3.15 

2.2 

3.2 

2.0 

3.3 

6.2 
6.2 
5.2 
5.2 
5.3 

5.35 
7.15 


7. 
7. 
5. 

6. 
5. 
5. 
5. 


6 

85 
85 

65 
5 
5 
5 


5.4 

6.25 
5.05 
4  95 
465 
445 


July.  I  Aug. 


5.4 

465 

45 

47 

6.0 

7.9 
7.3 
5.85 
7.9 
12.5 

13.1 

13.25 

13.4 

13.55 

13.7 

13.75 

13.8 

13.76 

13.65 

13.45 


14  2 
1415 
14  15 
140 
13.7 

12.85 
12.45 
13.15 
13.65 
14  0 

14  0 
14  0 
140 
14  0 
140 

140 
14  0 
14  05 
141 
141 


14  0 
14  0 
14  0 
14  05 
141 

14  05 
13.95 
13.9 
140 
14  0 

140 
14  1 
13.95 
13.75 
13.55 

13.25 

12.55 

11.9 

11.5 

11.15 


11.4 
11.05 
10.55 
10.05 
9.85 

10.15 

10.46 

10.0 

9.15 

8.95 

8.75 
8.56 
8.35 
8.25 
&06 

7.85 

7.8 

8.05 

8.4 

8.06 


6.8 

6.8 

6.76 

6.7 

6.6 

6.5 
6.6 
6.4 
6.4 
6.4 

6.4 

6.4 

6.35 

6.3 

&2 

6.15 

6.05 

6.95 

5.9 

6.8 


Dec. 


6.0 

6.0 

5.9 

5.85 

5.8 

5.8 
5.8 
5.8 
5.8 
5.7 

6.7 
6.6 
6.6 
5.6 
5.7 

6.1 
6.3 
6.4 
6.6 

a? 
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SUKFACE   WATBB  SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Rio  Orande  near  BrownavUle,  Tex,,  for  190& — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Sept. 

21 

4.55 

4.5 
4.4 

4.25 
4.1 

4.05 

4.0 

3.9 

3.8 

3.7 

3.6 

6.45 

6.5 

6.6 

6.6 

6.9 

7.45 

7.7 

7.6 

3.55 

3.4 

3.25 

3.1 

2.95 

2.85 

2.75 

2.65 

2.5 

2.45 

2.4 

2.05 
2.0 
2.0 
2.1 

.    4.1 

4.75 
!     4.4 
,    3.85 
3.4 
3.0 

5.65 

8.6 

6.9 

5.3 

7.5 

7.3 

5.6 

4.75 

4.5 

4.8 

6.15 

4.25 

4.2 

4.35 

45 

4.75 

4.9 

4.65 

4.75 

6u05 

6.75 

13.3 

13.5 

ia75 

14.05 

14.1 

14.1 

14.1 

14.1 

14.1 

14.15 

14.2 

14.05 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.1 

14.06 

14.0 

11.1 

22 

11.4 

23 

11.4 

24 

11.9 

25 

13.6 

26 

13.85 

27 

13.8 

28 

13.55 

29 

12.55 

30 

11.8 

31 

Oct.  I  Nov.  .  Dec. 


9 
I 
4 

3 

15 


7.0 

6.95 

6.9 

6.8 

6.7 

6.7 


5.8  I 

5.7  ! 

5.7  ' 

5.7  , 
5.7 

5.7 

5.75 

5.8 

5.9 

5.9 


6.7 

6.55 

6.45 

6.4 

6.3 

6.2 

txl5 

5.95 

5.75 

o.  6 

5.6 


8AIiADO  RIVER  DRAENAGE  BASIN. 


RIO   SALADO   NEAR   GUERRERO,  TAMAULIPAS,  MEXICO. 

This  station  was  established  in  1900  by  the  International  (Wat^r) 
Boundary  Commission.  The  Salado  is  a  torrential  stream  entering 
the  Rio  Grande  from  the  Mexican  side  about  60  miles  below  Laredo, 
or  730  miles  by  river  below  El  Paso.  The  town  of  Guerrero  is  located 
on  the  Salado  some  4  miles  above  its  mouth,  and  the  gaging  station 
is  2  miles  above  the  town.  The  conditions  at  the  station  are  described 
in  Water-Supply  Paper  No.  174,  page  84. 

Discharge  measurements  of  Rio  Salado  near  Guerrero,  Tamaulipas,  Mexico,  in  1906. 

[By  D.  de  Lassaulx.] 


Date. 


January  1 . . . 
January  5. . . 
January  9... 
January  14.. 
January  18.. 
January  22.. 
January  27 . . 
February  1.. 
February  5. . 
February  9.. 
February  13. 
February  17 . 
February  21. 
February  26. 

March  1 

March  6 

March  11.... 

March  16 

March  20.... 
March  24.... 
March  28.... 

April  2 

April  6 

April  10 

April  14 

April  18 

April  22 

April  26 

May  1 

May  6 

May  10 

May  14 

May  19 

May  21 

May  24 

May  28 


Area  of 

Oaee 
height. 

Dis- 

section. 

1 

chargpe. 

Sg.fi. 
1,128 

Feet. 
2.5 

Sec.-ft. 

158 

1,115 

2.4 

134 

1,099 

2.3 

308 

1,075 

2.2 

295 

1,074 

2.2 

296 

1.053 

2.1 

244 

i;031 

L9 

203 

1,030 

1.9 

210 

1,248 

3.0 

528 

1,109 

2.3 

313 

1,095 

2.3 

299 

1.059 

2.2 

268 

1,062 

2.2 

271 

1,060 

2.2 

287 

1,061 

2.1 

245 

1,006 

L9 

209 

982 

1.8 

181 

969 

1.7 

165 

956 

1.6 

146 

938 

L5 

143 

923 

1.4 

138 

887 

1.3 

125 

865 

1.2 

123 

868 

1.2 

120 

849 

1.1 

110 

851 

1.1 

110 

1,101 

2.3 

331 

990 

1.7 

181 

871 

1.2 

127 

850 

1.1 

114 

906 

1.4 

136 

836 

1.0 

113 

889 

1.3 

131 

1,268 

a3 

685 

1,256 

3.3 

676 

860 

1.2 

125 

Date. 


JAreaof 
section. 


Sq.  ft. 

June  1 826 

June  5 73 

June9 72 

June  13 72 

June  18 62 

June  23 74 

June  28 64 

July3 65 

July7 1,374 

July8 3,141 

Julyl9 2,350 

July21 2.389 

July25 2,437 

July29 2,302 

AugU8t2 2,371 

August6 2,357 

August  10 2,246 

Augustl4 2,338 

August  18 2.250 

August  22 2,291 

AugU8t26 2,290 

AugUBt29 2,616 

September  2 2,393 

September  6 2,556 

September  10 2,549 

Septeml)erl4 2,460 

September  18 2,335 

September22 2,333 

September23 2,507 

September  26 2,364 

September29 2,300 

October3 2,250 

Octol>er7 2,194 

October  11 2,166 

October  15 [  2,149 

October  19 |  2,102 


Gage 
height 


Feet. 
1.0 
a6 

a3 

ao 

-ai 

ai 

-a4 

--a4 

3.8 
12.0 
6.2 
&4 
&5 
&9 
&2 
&1 
&7 
&0 
&5 
&6 
&7 
7.2 
&2 
6.6 
6.6 
6.6 
&1 
&1 
7.3 
&2 
&9 
&6 
&5 
&2 
&1 
&0 


I    Di&- 
,  charge. 

Sec.-ft, 
114 
«45 

•  33 
■  20 

•  15 

•  27 

•  12 

•  13 
1,0«2 

14,792 
3.037 
3,336 
3.725 
2.700 
3.114 
2.913 
2;  570 
2,875 
2.334 
2,706 
2,779 
4,856 
3.134 
3,990 
3.981 
3.913 
2:923 
2.958 
5,060 
3.192 


2,566 
2,415 
2,008 
M»56 
1,028 


•  Taken  at  rocks. 
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Discharge  measuremenls  of  Rio  Salado  near  Guerrero,  Taumalipas,  Mexico,  in  1906- 

Continued. 


Date. 


Area  ol 
section. 


Sq.ft. 

October23 2,123 

October26 2,102 

October29 2,084 

November2 !  2,0R9 

Noveniber6 2,054 

November  10 2,052 

November  14 2.025 

November  18 1,989 

November22 2,002 

November  26 1,976 


height. 

Din- 
charge. 

Feet. 

8ec.-ft. 

&0 

1,951 

4.9 

1,867 

48 

1,784 

4.8 

1,793 

4.7 

1,686 

4.6 

1,670 

4.5 

1,479 

4.4 

1,287 

4.4 

1,320 

43 

1,204 

Date. 


Area  of 
'siection. 


Sq.ft. 

November29 '  1,984 

December3 '  1,971 

Deoember7 1,950 

December  11 1,942 

December  15 1,954 

December  19 1,956 

D€C8mber23 '  1,946 

December26 1.921 

Deoember29 1.896 


Gaffo 
height. 

Feet. 

Di8- 
chai^. 

Sec.-ft. 
1.216 

43 

43 

1,226 

42 

1.014 

41 

1.026 

41 

1,008 

41 

1,005 

41 

991 

40 

903 

1        3.9 

832 

Daily  gage  height,  in  feet,  of  Rio  Salado,  near  Guerrero,  Tamaulijxu,  Mexico,  for  1906. 


1. 
2. 

3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 

Mar. 
2.05 

Apr. 

May. 

1.2 

June. 

July. 

2.5 

1.9 

1.4 

1.0 

-0.4 

2.5 

1.95 

2  0 

1.3 

1.2 

0.9 

-0.4 

2.5 

2.25 

2  0 

1.3 

1.15 

0.75 

-0.45 

2.45 

2.6 

2.0 

1.3 

1.1 

0.65 

a6 

2.4 

2.9 

2.0 

1.3 

l.l 

0.55 

1.15 

2.4 

2.55 

1.9 

1.3 

1.1 

0.45 

3.0 

2.4 

2.45 

1.85 

1.2 

1.0 

0.4 

63 

23 

2  35 

1.8 

1.2 

1.0 

0  3 

12  95 

23 

2.3 

1.8 

1.25 

1.25 

0.25 

15.65 

2.3 

2.3 

1.8 

1.2 

1.35 

0.2 

16  75 

2.3 

2.3 

1.8 

1.2 

1.2 

0.1 

1495 

23 

2.3 

1.75 

1.2 

1.15 

0.1 

13.65 

2  3 

23 

1.7 

1.1 

1.1 

0  0 

13.1 

22 

23 

1.7 

1.1 

1.0 

00 

7.66 

2.2 

2.3 

1.7 

1.0 

1.0 

-0.05 

6.7 

22 

23 

1.7 

1.0 

0.9 

-0.1 

6.6 

22 

2  2 

1.6 

1.0 

0  9 

-0.15 

6.45 

22 

22 

1.6 

1.1 

1.0 

-0  2 

6  2 

2  2 

2  2 

1.6 

1.2 

1.3 

-0  05 

6  3 

2.1 

2.2 

1.6 

1.2 

2.7 

0.2 

6.35 

2.1 

2.2 

1.6 

1.4 

3.2 

0.25 

6.55 

205 

2.2 

1.5 

2  9 

3.1 

0.15 

7.3 

2  0 

22 

1.5 

2  76 

40 

005 

6.95 

1.96 

2.2 

1.5 

2.2 

3.6 

-0  1 

6  7 

1.9 

2.2 

1.5 

1.86 

2.3 

-0.2 

6.45 

19 

2.1 

1.5 

1.6 

1.7 

-0.3 

a26 

1  9 

2  4 

1.5 

1.45 

1.35 

-0.4 

6  1 

1  9 

2.15 

1.4 

1.35 

1.15 

-0.35 

60 

1  9 

1.4 

1.25 

0  95 

-0.3 

5.85 

19 

1.4 

1.2 

08 

-0.4 

5  7 

1.9 

1.4 

0.7 

5.95 

July.     Aug.     Sept.     Oct.     Nov.     Dec. 


" 

■ 

.     - 

6.2 

6.1 

5.6 

48 

43 

6.15 

&15 

5.6 

4  75 

43 

6.15 

6.05 

5.6 

47 

43 

6.25 

7.0 

5.6 

47 

43 

6l25 

&45 

5.5 

47 

42 

6.1 

&55 

5.5 

47 

42 

6.0 

6.2 

5.45 

46 

42 

5  85 

6  7 

&4 

46 

42 

5.75 

6.9 

5.4 

46 

42 

5.65 

6.55 

5.3 

46 

42 

5.6 

6.5 

5.2 

46 

41 

5.75 

6  35 

5.2 

45 

41 

6.1 

6.75 

5.2 

45 

41 

5.8 

6.5 

5.2 

45 

41 

5.65 

6.45 

5.1 

45 

4  1 

&6 

6.4 

&1 

445 

41 

5  5 

6.25 

5.2 

44 

41 

5  5 

6.1 

5.1 

44 

41 

60 

6.65 

5  0 

44 

41 

6.15 

6.25 

5.0 

44 

41 

6  3 

6.1 

5.0 

44 

41 

5  6 

6.25 

50 

44 

41 

585 

7.05 

50 

43 

40 

5  9 

6.7 

4  9 

4  3 

40 

5.75 

a6 

49 

43 

40 

5.7 

6.15 

4  9 

4  3 

40 

5.6 

6  0 

4  9 

4  3 

40 

5.95 

59 

48 

43 

40 

6.9 

585 

4  8 

4  3 

3.9 

6.95 

5.75 

4  8 

43 

3.9 

6.3 

48 

3.9 

SAN  JUAN  RIVER  DRAINAGE  BASIN. 


RIO    SAN    Jl^AN    NEAR    SANTA    ROSALIA    RANCH,   TAMAULIPAS,    MEXICO. 

This  station  was  established  in  1900  by  the  International  (Water) 
Boundary  Commission.  The  San  Juan  is  a  long  torrential  stream 
entering  the  Rio  Grande  15  miles  below  Roma  and  790  miles  by 
river  below  El  Paso.  Six  miles  above  its  mouth  is  the  town  of 
Camargo.  The  station  was  first  placed  12  miles  above  Camargo, 
but  in  time  of  heavy  flood  in  the  Rio  Grande  backwater  reached 
the  station,  and  on  July  14,  1902,  it  was  moved  6  miles  farther 
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SURFACE   WATEB  SUPPLY,   1906. 


upstream  to  its  present  location.  It  is  now  above  backwater.  -The 
conditions  at  the  station  are  described  in  Water-Supply  Paper  No. 
174,  page  87. 


Discharge  measurements  of  Rio  San  Juan  near  Santa  Rosalia  Ranchj  TamaulipaSj  Mexico, 

in  1906. 


[By  S.  Jaso.] 


Date. 


January  4 . . 
January  9 . . , 
January  14 . 
January  19 . 
January  23 . 
January  27 . . 
Januaiy  31 . . 
February  4. 
Februarys. 
February  12 . 
February  16. 
February  20 . 
February  25. 
February  27. 

March  3 

ICarchS 

March  13.... 
March  20.... 
March  24... 
March  28... 
March  31... 

Aprils 

April  10 

April  14 

April  19 

April  22 

April  23 

April  27 

May  3 

Mays 

May  14 

May  19 

May  24 

May28 

May  31 

June  4 

Junes 

June  12 

June  16 

June  20 

June  25 

June  27 

July2 

July  5 

July  9 

July  10 

July  14 

Julvl9 

July  23 

July  27 

July  30 

July  31 

August  2 . . . 
August  5.  .. 
August  8 .  . . 


Area  of 
section. 


Gage 
hei^t. 


Sqjt. 

Feet. 

577 

3.5 

494 

3.2 

471 

3.1 

430 

2L9 

391 

2.7 

375 

2.6 

369 

2.5 

979 

&S 

sn 

3.6 

548 

as 

496 

3.2 

480 

ai 

488 

a2 

760 

4.75 

626 

4.0 

541 

a4 

494 

a2. 

415 

2.6 

416 

2.6 

399 

2.5 

358 

2.3 

339 

2.1 

319 

2.0 

275 

L7 

271 

1.7 

2,457 

1Z6 

1,345 

7.25 

720 

44 

514 

a25 

418 

2.65 

394 

2.4 

749 

4.5 

465 

ao 

365 

2.25 

308 

1.9 

256 

1.5 

236 

L3 

226 

1.2 

212 

1.1 

591 

a7 

928 

&45 

745 

4.55 

278 

1.7 

2,320 

12.6 

375 

2.65 

1.110 

&8 

403 

2.75 

299 

2.15 

464 

a35 

395 

2.85 

299 

2.2 

608 

4.6 

1,148 

a9 

442 

a2 

847 

&4 

Di8- 
chaige. 

Sec.-ft. 
487 
374 
317 
259 
211 
187 
171 
1,711 
510 
477 
401 
347 
366 

660 

426 

359 

250 

233 

196 

149 

107 

125 

72 

79 

5,968 

2,826 

877 

412 

245 

203 

887 

311 

147 

111 

78 

59 

28 

18 

529 

1,834 

1.079 

53 

6,499 

220 

2.434 

284 

136 

464 

311 

153 

1.119 

2,266 

394 

1,865 


Date. 


lAreaof 
isection.!  taei 


t. 


August  11 

August  14 

August  17 

August  19 ... . 

August  20 

August  23 . . . 

August  26 

August  28 

August  29 

September  1 . . 
September  4.. 
September  6. . 
September  7 . . 
8epteml)er  10. 
Septeml)er  13 . 
Septeml)er  16. 
September  19. 
September  21 . 
September  22. 
September  23. 
Septemlier  24 . 
September  25. 
September  28 , 

October  1 

October  4 

October  5 

October  7 

October  10. . . 

October  13 

October  16. . . 

October  17 

October  19. . . 
October  22... 
October  25. . . 
October  28. . . 
October  30. . . 
October  31... 
Novemljer  6-, 
November  9 . . 
November  15 . 
November  18. 
November  21 . 
November  24. 
December  3.. 
December  6.. 
December  9.. 
December  12. 
December  13. 
December  15.. 
I>ecember  19. 
December  22. 
December  25. 
December  28. 
December  31 . 


Sq.ft. 

346 

257 

203 

648 

3.600 

1.055 

652 

1.962 

844 

509 

853 

1.586 

2.23C 

093 

476 

356 

351 

488 

401 

1.011 

a  132 

a  476 

936 

732 

789 

1.063 

679 

486 
492 
693 
608 
476 
436 
429 
697 
581 
477 
591 
485 
468 
393 
401 
441 
429 
415 
410 
750 
546 
483 
479 
459 
432 
410 


Feet. 
2.7 
2.1 
1.7 
4.45 

2ao 
a7 

4.45 
11.65 
5u55 
a65 
5^55 
a65 

lae 

4.75 

a55 

2:8 
2.8 

a  75 
as 

7.4 
21.0 
22.6 
6.85 
4.9 
4.95 
&6 
4.5 
a85 

a6 
ass 

4.6 
4.1 

a4 

a  15 
ao 

465 

a9s 
a4 

40 

a6 
as 
ao 
ao 
ai 
ao 
ao 

4  75 

as 

a4 

ass 

a2 

ai 

2.9 


Di»- 
charge. 

Sec.-fl, 

310 

146 

81 

1,347 

16.  OS) 

2.430 

947 

5.f*42 

1.623 

StX) 

1.644 

4.560 

7.223 

!,2!v5 

554 

290 

293 

5C£ 

44b 

2,339 

9.804 

12, 16f. 

2.284 

1.219 

1.3% 


966 
610 
499 
492 
1.012 
72ij 
424 
373 

a^ 

976 
648 
450 
675 
354 

a« 

203 
217 
236 

:s^ 

337 

2S3 
I.0D4 
533 
411 
401 
3H6 
319 
2fi< 
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Daily  gage  height,  infeety  of  Rio  San  Juan  near  Santa  RoMlia  Ranch,  TamaulipoB,  Mexico. 

far  1906. 


Day. 


Jan. 


1 3.5 

2 3  45 

3 3.4 

4 3  45 

5 3.3 

6 3.2 

7 3.2 

H 3.2 

9 3.2 

10 3. 16 

11 ai 

12 3.1 

13 3.1 

14 3  1 

15 3.1 

16 3  0 

17 2  9 

18 2  9 

19 29 

20 2-8 

21 2.8 

22 27 

23 27 

24 2  6 

25 2.6 

2H 2.6 

27 2.6 

28 2.6 

29 26 

30 1  2.6 

31 2.5 


Feb. 


2.5 
2.6 
2.8 
5.8 
4.6 

3.8 
3.65 
3.6 
3  55 
3.5 


3. 
3. 
3. 
3. 
3. 


6 
5 
5 
4 
25 


3  2 
3.1 
3  1 
3.1 
3.1 

3.7 

3.56 

3.35 

3.3 

3.2 

3.2 
44 

5.26 


Mar. 

Apr. 

May. 

.    _      1 

8.65 

June. 

July. 

Aug. 
2.9 

Sept. 

Oct. 
5.0 

t 

Nov. 

Dec. 

i    4.8 

2.2 

1.75 

1.85 

3.65 

3.66 

3  05 

43 

2.2 

335 

1.7 

1.65 

4  76  1 

3.4 

47 

3.6 

3.1 

3.96 

2.2 

8  25 

1.6 

1.45 

5.6    • 

60 

465 

3.45 

3  1 

,    3  75 

2.1 

3  2 

1.5 

9.66 

3.95 

6.7 

4  75 

3.4 

3  1 

t    3.6 

2.1 

3.05 

1.46 

9.4 

3.25 

3.6 

6.05 

3.4 

3.0 

3.6 

2.1 

2.9 

1.4 

6.2 

2.95 

12.6 

&16 

3.45 

3  0 

3.6 

2.1 

2.8 

1.4 

3.76 

2.5 

13  0 

445 

.  3.85 

30 

3.4 

2.1 

2.66 

1.3 

3.4 

3.6 

6.6 

4  15 

40 

30 

3.4 

2.06 

2.6 

1  3 

2.66 

4  1 

49 

896 

3.95 

30 

3.3 

2.0 

2.65 

1.3 

46 

2.85 

465 

3.85 

3.85 

3  0 

3.3 

1.9 

2  6 

1.25 

6.2 

3.1 

40 

3  7 

3  7 

3.0 

3  2 

1.85 

2  4 

1.2 

41 

2.9 

3.65 

3  6 

3.6 

295 

3.2 

1.8 

2  4 

1.2 

3.26 

2.3 

3.4 

3.6 

3.6 

49 

3.1 

1.7 

2.4 

1.15 

2.7 

2.1 

3.2 

3.6 

3.6 

415 

3.0 

1.7 

2.4 

1.1 

2.4 

1.9 

2.95 

3.46 

3.6 

3.8 

2.9 

1.6 

2.4 

1.1 

2.3 

1.8 

2.76 

3.6 

3.6 

3.65 

2.8 

1.7 

23 

1.0 

2.46 

1.7 

2.6 

436 

3.4 

3.6 

2.7 

1.7 

3.85 

1.0 

2.6 

20 

2  45 

46 

3  3 

3.4 

2.7 

1.7 

4.7 

10 

2.1 

3  8 

2  8 

405 

3.2 

3.4 

2.66 

1.7 

4.3 

3.4 

1.85 

19.8 

3.1 

3.7 

3.1 

3.4 

2.7 

2.3 

3.05 

2.7 

2.8 

17.75 

3.6 

3.6 

3.0 

3.4 

2.7 

9.2 

2.5 

2.3 

3.66 

9.85 

4  4 

3.35 

30 

3.35 

2.6 

&4 

2.85 

1.9 

3.3 

6.35 

73 

3.3 

3.0 

3.3 

2.6 

6.1 

3.15 

1.6 

2  9 

&25 

200 

3.2 

3.0 

3.3 

2.6 

6.2 

2.9 

3.96 

2.6 

48 

21.8 

3.15 

3.0 

3.2 

2.5 

4.7 

2.7 

2.9 

2.45 

446 

11.85 

3.1 

3.0 

3.2 

2.6 

4.35 

2.45 

44 

2.85 

46 

885 

3.1 

2.9 

3.15 

2.6 

4.15 

2  25 

3.26 

2.65 

92 

695 

30 

3.1 

3.1 

2.4 

3.95 

2.05 

2  45 

2  35 

6.65 

6  15 

2.95 

3.1 

3.05 

2.35 

3.75 

1.95 

1.95 

2.16 

4  55 

5.55 

4  6 

3.1 

3.0 

2.3 

1.85 

42 

3.85 

3.9 

2.9 

PKC08  rivj:r  drainage  basin. 


DESCRIPTION    OF   BASIN. 

Pecos  River  rises  in  the  northeastern  part  of  New  Mexico  and  flows 
in  a  general  southerly  direction  through  the  southeastern  part  of  that 
Territory,  crossing  the  western  prolongation  of  Texas,  and  finally 
entering  the  Rio  Grande  at  a  point  about  one-third  way  up  from  the 
mouth  of  that  stream.  It  is  supplied  to  a  considerable  extent  by 
water  from  large  springs  in  the  limestone  rocks  of  the  region.  These 
maintain  the  perennial  flow  of  the  river,  the  run-off  from  the  catch- 
ment basin  being  irregular  in  character  and  diminishing  at  times  to  a 
relatively  small  amount. 

Large  irrigation  works  which  have  been  constructed  in  the  vicinity 
of  Roswell  utilize  the  greater  part  of  the  summer  flow  of  the  river,  so 
that  during  the  dry  season  of  the  year  little  water  crosses  the  Texas 
Hne.  Between  Carlsbad  and  the  Texas  State  line  there  are  several 
reenforcing  springs.  The  water  that  flows  in  the  stream  is  largely 
derived  from  the  seepage  of  irrigated  lands  above  and  is  often  heavily 
charged  with  alkaline  salts.  Irrigation  canals  have  been  constructed 
along  the  valley  in  Texas,  principally  near  the  town  of  Pecos,  at  the 
crossing  of  the  Texas  and  Pacific  Railroad.  The  most  important  of 
these  is  the  Margueretta  canal  system.  The  valley  is  fertile,  and 
where  properly  irrigated  large  crops  are  produced. 
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PECOS   RITEB  AT   SANTA   ROSA,  N.  HEX. 

This  station  was  established  May  5, 1903.  It  was  originally  located 
at  the  bridge  of  the  Chicago,  Rock  Island  and  Pacific  Railway,  but 
was  moved  later  in  the  year  to  a  point  335  feet  above  the  railway 
bridge.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  174,  page  93,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  nieasurenunU  of  Pecos  River  at  Santa  Rosa,  N.  J/er.,  in  1906, 


Date. 


Hydrograplier. 


March  8 E.  Patterson 

April  12 ' do 

April  12 do 

April  13 ' do 

April 30 '  J.  M.  Giles... 

April  30 do 

llay  30 E.  Patterson 

May  30 do 

June  29 j do 

July  22 J.M.Giles... 

July  22 1 do 

July  23 ! do 

July  23 ! do 

July  23 do 

July  24 

August  13 

October  27 «... 


....do 

....do 

WiUiam  A.  Lamb. 


Width. 


Feet. 
32 

78 
87 
87 
88 
88 
90 
90 
20 
77 
77 
63 
94 
94 
76 
62 
18 


Area  of 
section. 


Gafle 
hei^t. 


Sq.ft. 

12 

77 

87 

93 

106 

111 

101 

102 

10 

78 

62 

50 

156 

136 

86 

50 

14 


Feet. 
0.55 
1.70 
1.85 
1.82 
2.00 
2.00 
2.00 
1.95 
.95 
1.45 
1.35 
1.30 
2.35 
2.15 
1.70 
1.30 
1.02 


Dis- 
diaJTBe. 

See.-ft. 

12 
2SS 
349 
333 
498 
490 
423 
392 

18 
240 
183 
125 
932 
676 
348 

88 

23 


a  Measured  by  wading. 
Daily  gage  height,  in  feet,  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,far  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

0.6 

0.6 

0.6 

1.6 

1.9 

2.0 

0.8 

1.7 

.6 

.6 

.5 

1.6 

1.9 

2.0 

.8 

1.4 

.6 

.6 

.5 

1.6 

1.9 

2.0 

2.5 

2.3 

.6 

.6 

.6 

1.6 

2.0 

2.0 

1.5 

1.4 

.6 

.6 

.5 

1.7 

2.0 

2.0 

1.3 

1.6 

.6 

.6 

.5 

1.7 

2.0 

2.0 

.8 

1.7 

.6 

.6 

.5 

1.7 

2.0 

1.9 

1.5 

1.9 

.6 

.5 

.5 

1.7 

2.0 

1.9 

1.5 

1.6 

.6 

.5 

.5 

1.7 

2.0 

2.0 

1.5 

3.6 

.6 

.5 

.5 

1.6 

2.3 

2.0 

2.0 

1.6 

.6 

.6 

.5 

1.7 

2.5 

2.0 

3.0 

1.7 

.6 

.6 

.5 

1.8 

2.5 

2.0 

2.0 

1.4 

.6 

.6 

.5 

1.9 

2.5 

4.5 

2.0 

1.4 

.6 

.6 

.5 

1.8 

2.3 

2.0 

1.3 

1.3 

.6 

.6 

.5 

1.8 

2.2 

2.0 

1.3 

1.2 

.6 

.6 

.5 

1.7 

2.2 

2.0 

1.3 

1.0 

.6 

.6 

.5 

1.8 

2.3 

2.0 

2.0 

0.95 

.6 

.6 

.5 

1.8 

2.2 

2.0 

3.0 

.9 

.6 

.6 

.5 

1.8 

2.2 

1.8 

2.0 

.9 

.6 

.6 

.5 

1.9 

2.2 

1.8 

2.0 

.85 

.6 

.6 

.5 

2.1 

2.2 

1.6 

1.7 

.85 

.6 

.6 

.5 

2.0 

2.2 

1.6 

1.4 

.85 

.6  . 

.6 

.5 

2.0 

2.2 

1.2 

2.5 

.9 

.6 

.6 

.5 

2.0 

2.0 

1.2 

1.5 

.9 

.6 

.5 

.5 

2.2 

2.0 

1.0 

1.5 

.9 

.6 

.5 

.5 

2.2 

2.0 

1.2 

1.2 

.95 

.6 

.6 

.6 

2.0 

2.0 

1.0 

1.1 

.95 

.6 

.6 

.5 

2.0 

2.0 

.8 

1.3 

.95 

.6 

.5 

1      2.0 

2.0 

.6 

1.2 

.95 

.6 

1.1 

1      2.0 

2.0 

.6 

1.2 

.95 

.6 

1.1 

1 

1 

2.0 

•••■••• 

2.0 

1                    • 

.9 

^^v. 

0.9 

1.3 

.95 

1.1 

.95 

1.0 

.95 

1.0 

.85 

1.0 

1.3 

1.1 
.95 
.85 
.85 

.85 
.85 
.85 
.86 
.9 

.85 

.85 

.9 

.9 

.85 

.85 
.86 
.85 
.85 
.85 

.95 
1.1 
1.0 
1.3 
1.2 


1.4 
1.5 
1.4 
1.3 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 


Not. 

Dec- 

1.1 

1.5 

1.2 

1.4 

1.2 

1.5 

1.2 

1.4 

1.2 

1.4 

1.3 

2,5 

1.3 

2.1 

1.2 

1.9 

1.2 

1.7 

1.2 

1.6 

1.1 

.9 

.85 
1.0 
1.1 
1.1 


1.2 
1.2 
1.2 
1.1 
1.1 


1.0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

.85 

1.0 

.85 

.9 

1.2 

.85 

1.2 

.85 

1.2 

.85 

1.2 

1.1 

1.2 

1.1 

1.2 
1.3 
1.2 
1.3 


1-7 
1.5 
1.5 
1.4 
1.4 

1.4 
1.3 

.V 

.S5 
.85 

.85 

1.0 
.9 
.9 

.9 

.85 
.85 
.85 
.83 


I^COB  RIVER  DRAINAGE  BA8IK. 
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Daily  dx9chafg4  in  $icond'feei  of  Pecos  River  at  Santa  Rom,  N.  Mex.,/or  1906. 


Day. 


I  Jan.  ,  Feb. 


1 '  14 

2 1  14 

3 '  14 

4 1  14 

t 14 


I 


A«*J««ftl*, 


0'^ 

«... 


lu. 


ZiS.iim.l.. 


14 
14 
14 
14 
14 


II 14 

12 14 

13 1  14 

14 14 

15 '  14 

16 14 

17 14 

IH 14 

19 ;  14 

20 1  14 

21 14 

22 '  14 

23 14 

24 14 

25 14 

26 '  14 

27 1  14 

28 14 

20 '  14 

30 i  14 

31 '  14 


w 

14  I 
14 
14  I 

14 
14  , 
10 
10 
10 

14 
14 

14 
14 
14 

14 
14 
14 
14 

14 

14 
14 
14 
14 
10 

10 
14 
14 


AtLt. 

Apr. 

ii*y. 

June. 

14 

250 

425 

423  1 

10 

250 

435 

423 

10 

250 

425 

423 

14 

250 

480 

460 

10 

288 

480 

460 

July.  I  Aug. 


10, 

10 ; 

10 
10  ' 
10  < 


288 

288 
288 
288 
350 


480  : 
480  ! 
480 
480 
700 


460 
395 
395 
460 
460 


12 

12 

«50 

345 

145 

12 
245 
245 


I 


330 
160 
740 
165 
360 

aoo 

426 

340 


245  '  1,750 
570        240 


10 

1 

388 

^830 

490 

10 

325 

830 

4fN) 

10 

370 

830 

2,470 

10 

336 

680 

400 

10 

326 

603 

490 

10 

275 

603 

400 

10 

335 

680 

490 

10 

335 

603 

530 

10 

335 

585 

390 

10 

410 

585 

390 

10 

550 

585 

270 

10 

475 

585 

270 

10 

475 

585 

80 

10 

485 

440 

80 

10 

620 

440 

32 

10 

630 

440 

100 

10 

485 

423 

32 

10 

405 

423 

12 

10 

405 

423 

6 

85 

405 

423 

6 

85 



423 

1,370 
570 
670 
145 
145 

145 
570 
1,370 
670 
570 


280 
128 
128 

88 
58 

22 
18 
15 
15 
13 


365 

13 

105 

13 

ftW 

15 

245 

15 

245 

15 

100 

18 

50 

18 

125 

18 

85 

18 

8.5 

18 

53,5 

15 

Sept.  I  Oct.     Nov.    Dec. 


1 

t 

88 

18' 

36 

18 

22 

18 

22 

13  1 

22 

88 
36 
18 
13 
13 

13 
13 
13 
13 
15 

13 
13 
15 
15 
13 

13 
13 
13 
13 
13 

18 
36 
22 

88 
58 


120 
160 
120 

m 

58 

68 
58 
36 
36 
36 

22 
36 
36 
36 
22 

15 
13 
13 
13 
36 

36 
16 
13 
22 
36 
36 


Note.— These  dlechargea  were  obtained  by  the  Indirect  method  for  shifting  channels. 

Monthly  discharge  of  Pecos  River  at  Santa  Rosa,  N.  M ex.,  for  1906. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


January . . 
February . 

March 

April 


lay 

June 

July 

August 

Sep  tern  I  er. 
October... 
November. 
December. 


The  year. 


14 

14 

85 

620 

830 

2,470 

1,370 

1,750 

88 

160 

88 

810 


2,470 


14 

10 

10 

250 

423 

6 

12 

13 

13 

13 

13 

13 


6 


14 

13.3 
15.1 

374 

544 

399 

377 

179 
22.4 
43.9 
53.9 

132 


181 


36 
58 
58 
U 

58 

88 
88 
.58 
58 
68 

58 
68 

36 

36 
36 
36 
13 
13 

.58 
58 
58 
58 

58 

36 
58 
88 
58 
88 


160 
120 
160 
120 
120 

81(1 
520 
380 
260 
205 

260 
160 

i60 
12(1 
120 

13G^ 

m 

15 
13 
13 

13 
13 
22 
15 
15 

15 
13 

13 
13 

13 
13 


Total  in 
acre-feet. 


861 

739 

1>2S 

22,300 

33,400 

23,700 

23,200 

11,000' 

1,330 

2,700 

3.210 

8,120 


131,000) 


Note.— Values  are  rated  as  follows:  January  to  March  and  August  to  December,  approximate;  April 
to  July,  fair. 


PECOS  RIVER  NEAR  FORT  SUMNER,  N.  MEX. 

This  station  was  established  June  12,  1904,  by  Earl  Patterson.  It 
is  located  about  12  miles  northwest  of  Fort  Sumner,  N.  Mex.,  and  45 
miles  south  of  Santa  Rosa,  N.  Mex.,  the  nearest  railway  station.  It 
was  originally  located  1  mile  upstream  from  the  spring,  trees,  and 
houses  known  as  Arinosa,  but  was  relocated  July  5,  1905,  near  the 
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spring.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  174,  page  95,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurenvtnU  of  Pecos  River  near  Fort  Sumner^  N.  Mex.,  in  1906. 


Date. 


llydrogxupher. 


March  11 1  E.Patterson.. 

March  27 ' do 

April  10 do 

May  9 i do 

May  17 1 do 

May  31 ' do 

Juno  8 1 do 

June  19 do 

J  une  29 • do 

July6 ' do 

July  7 '  J.  M.  Gliea 

July  9 1 do 

July  9 , do 

July  9 do 

July  10 do 

July  25 do 

August  11 do 

August  12 , do 

September  11...'  Wm.  A.  I^amb. 
October  29 do 


Width. 


Area  of 
section. 


Gage 
height. 


Dis- 
charge. 


Feet. 

Sq.  ft. 

Feet. 

Sec-f!. 

106 

70 

1.68 

84 

120 

73 

1.60 

81 

109 

132 

1.94 

309 

188 

208 

2.25 

628 

185 

171 

2.13 

506 

190 

181 

2.05 

462 

184 

152 

2.04 

;*74 

122 

121 

2.00 

299 

133 

59 

1.65 

85 

131 

86 

1.81 

309 

134 

89 

1.74 

IS3 

200. 

308 

2.55 

2,140 

200 

460 

2.65 

2.650 

200 

407 

2.40 

1,970 

190 

.   306 

2.30 

1,4» 

105 

128 

2.10 

320 

122 

123 

1.95 

335 

134 

121 

^a") 

too 

116 

A3 

1.89 

88 

120 

66 

!    1.90 

106 

Daily  gage  height,  in  feet,  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Feb.     Mar. 


2.40 
2.45 
2.50 
2  30 
2.20 


2. 
2 

2. 
2 
2. 


30 
35 
20 
05 
20 


80 
76 


I 


1.85 
1.80 
1.70 
1.70 
1.70 

1.70 
1.70  ' 
1.65 
1.60 
1.70 

1.70 
1.05 
1.75 
1.75 
1.75 

1.70 
1.70 
1.75 
1  76 


1.70 
1.75 
1.76  ! 
1.70  i 
1.76  , 


76 
76 
80 
1.80 
1.76 


1.76 
1.76 
1.80 
1.70 
1.70 

1.70 
1.70 
1.70 
1.75 
1.70 

1.65 
1.65 
1.66 
1.70 
1.70 

1.66 
1.65 
1.66 


TC    1 


I 


1.65 
1.65 
1.60 
1.60 
1.66 

1.66 
1.65 
1.70 
1.70 
1.70 

1.70 
1.65 
1.65 
1.65 
1.70 

1.65 
1.60 
1.70 
1.70 
1.70 

1.75 
1.70 
1.70 
66 
66 


1. 
1. 


Apr. 


1.60 
1.60 
1.70 
1.70 
1.75 
1.80 


1. 
1. 
2 
2 
1. 

2. 
1. 
2 
2. 
2. 


96 
95 
06 
00 
96 

00 
96 
06 
10 
05 


2.20 
2.10 
2  05 
2  00 
200 


1.80 
1.85 
1.80 
1.96 
1.96 

1.95 
1.95 
1.90 
1.90 
1.90 

1.96 
2  00 
2.06 
2.10 
2.10 


May.    June. 


1.95 
2.05 
1.96 
1.95 
2.05 


July.  ,  Aug.     Sept.  ,   Oct. 


2. 
2 
2. 
2. 
2. 


00 
05 
20 
00 
16 


2.20 
2.26 
2  30 
2.30 
2.26 


2.20 
2.16 
2.26 

2.30 
2  26 
2  26 
2.26 
2.20 

2.10 
2  00 
2  10 
2  00 
2  00 
2.06 


2.05 

1.70 

2.20 

1.62 

2  05 

2.25 

2.25 

2.58 

2.10 

1.92 

2.00 
2.10 
2  00 
2.00 
2.10 

2.10 
2.10 
2.36 
2.40 
2.05 


2.30      2  00 
2. 16  :    2  00 


2.06 
2  00 
2.05 

2.00 
1.96 
1.90 
1.90 
1.85 

1.80 
1.80 
1.75 
1.70 
1,70 


88 
72 
85 
62 


2.22 

1.92 
2  28 
2.18 
1.78 
1.92 

1.92 

1. 
1. 
2 
2 


68 
90 
02 
02 


1.92 
1.92 
2  02 
2  22 
2.10 

1.98 
200 
1  98 
200 
1.95 
1.90 


2.10 
2.02 
2.12 
2.22 
2.28 


2. 
2. 
2 
2. 
2. 


38 
05 
00 
48 
02 


1.98 
1.92  ' 
1.90  ! 


92 
90 


1.90 
1.90 
1.82 
1.80 
1.80 

1.80 
1.85 
1.92 
1.96 
2.02 

1.98 
1.90 
1  95 
1.95 
1.90 
1.92 


1.92 
1.95 
1.95 
2  02 
2.00 

2.00 
1.92 
200 
1.95 
2.00 

1.92 
1.90 
1.96 
200 
2.00 

1.95 
1.92 
1.96 
1.95 
2.00 

2.00 
2  00 
2.66 
1.95 
1.90 

1.90 
2  00 
1  92 
1  95 
1.90 


Nov.    Dec. 


2.00 
202 
2  05 
1.96 
2.18 

2.02 
2.10 
200 
202 
2.02 

200 
200 
1.96 
1.88 
1.70 

1.82 
1.80 
1.82 
1.80 
1.82 

1.88 
1.80 
1.80 
1.80 
1.80 

1  86 
1.92 
1.90 
1.90 
1.92 
1.90 


1.92 
1.95 
1.95 
1  95 
1.92 

1.92 


1.90 
1.95 
1.90 
1.92 


1.92 
1.90 
1.85 
1.82 
1.85 

1.88 
1.80 
1.80 
1.88 
:88 

1.88 
1.88 
1.85 
1.80 
1.82 

1  88 
1.96 
1.95 

1  95 

2  00 


2-10 
2  02 
2  no 
2.02 
2.05 

2.50 
2  32 
2  02 
2  05 
2. 12 

2  02 
2  02 

1  9S 

2  00 
2.  OS 

2.10 
2.15 
2  10 
2  15 
a«* 

2  02 
1-9S 
1.95 
2  00 
1.96 


1. 
1. 
1- 
1. 
1- 


92 
90 
90 
95 
91 


1.95 


PECOS  BIVEB  DBAINAOE  BASIN. 
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Daily  ditcharge,  in  tecond-feety  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,for  1906. 


I 
Day. 

1 
Jan. 

Feb. 

Mar.  ' 

Apr. 

220 
245 
108 
360 
360 

340 
340 
280 
266 
265 

345 
385 
460 
540 
405 

296 
296 
420 
350 
208 

350 
206 
380 
460 
380 

630 
460 
380 
320 
290 

May. 

June. 

JiUy. 

115 

70 

940 

2,100 

325 

280 

182 

3,600 

2,470 

1,200 

480 
1,410 
890 
230 
390 

390 
100 
290 
440 
440 

225 
225 
335 
490 
320 

106 
215 
235 
250 
205 
160 

Aug. 

425 
320 
450 
630 
760 

1.130 
410 
345 

1,470 
430 

370 
250 
230 
250 
230 

200 
200 
135 
120 
120 

120 
160 
220 
210 
280 

240 
165 
210 
210 
165 

'   150 

1 

Sept. 

150 
175 
175 
240 
220 

220 
150 
170 
130 
170 

110 
100 
155 
170 
170 

130 
110 
155 
130 
170 

170 
170 
1,440 
130 
100 

100 
170 
110 
130 
100 

Oct. 

Nov. 

120 
140 
140 
140 
120 

120 
106 
140 
106 
120 

120 

106 

75 

60 

75 

05 

60 
60 
05 
05 

05 
05 
75 
60 
60 

05 
140 
140 
140 
180 

Dec. 

1 

1,600 
1,820 
2,050 
1,290 
960 

1,200 

1,460 

960 

610 

960 

320 
270 
170 
170 
170 

170 
170 
130 
100 
170 

170 
130 
215 
215 
215 

170 
170 
215 
215 
210 
165 

130 
165 
165 
130 
166 

165 
165 
210 
210 
166 

165 
166 
210 
130 
130 

130 
130 
130 
165 
130 

95 

05 

05 

130 

130 

05 
66 
68 

68 
68 
40 
40 
68 

68 
66 
05 
05 
05 

05 
66 
66 
73 
110 

73 

50 

120 

120 

120 

156 

132 

182 

08 

06 

81 
81 
150 
150 
172 
220 

240 
350 
240 
240 
350 

290 
320 
540 
265 
460 

590 
G60 
860 
860 
8U0 

920 
640 
740 
640 
860 

1,000 
860 
860 
860 
740 

540 
390 
540 
390 
390 
400 

460 
720 
440 
800 
500 

340 
480 
330 
330 
455 

455 
455 
970 
1,100 
370 

305 
305 
365 
300 
360 

330 
270 
220 
240 
195 

170 
170 
135 
115 
115 

1 

170 
190 
220 
155 
360 

190 
270 
170 
190 
190 

170 

180 

165 

95 

50 

60 
60 
60 
60 
60 

95 
60 
60 
60 
60 

80 
120 
106 
106 
120 
106 

280 

2 

200 

3 

180 

4 

200 

5 

225 

6 

1,000 

7 

1::::::::::::::: 

11 

12 

13 

14 

15 

!f::::::;:::::::: 

18 

19 

590 
20O 
225 
300 

200 
200 
165 
180 
226 

280 
340 
280 
340 

260 

200 

22 

23 

24 

165 
140 
180 

25 

140 

120 

27 

29 

106 
106 
140 

30 

120 

31 

140 

NoTE.—Theae  dischaigea  were  obtained  by  the  indirect  method  for  shifting  channels. 

Monthly  discharge  of  Pecos  River  near  Fort  Sumner,  N.  Mex.yfor  1906. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


2,050 

210 

220 

630 

1,000 

1,100 

3,600 

1,470 

1,440 

360 

180 

1,000 


3,600 


ge  in  second-feet. 

Minimum. 

Mean. 

100 

548 

68 

140 

40 

99.2 

196 

357 

240 

578 

115 

303 

70 

610 

120 

342 

100 

194 

50 

130 

60 

106 

106 

240 

40 

312 

Total  hi 
acre-feet. 


33,700 

7,780 

6,100 

21,200 

35,500 

23,400 

38,100 

21,000 

11,500 

7,000 

6,310 

14,800 

227,000 


N'oTE.— Values  are  rated  as  follows:  January  to  April  and  August  to  December,  approximate;  May 
to  July,  fair. 

PECOS   RIVER   NEAR   ROSWELL,  N.  MEX. 

This  station  was  established  April  24,  1903,  and  was  discontinued 
June  30,  1906.  It  is  located  at  the  highway  bridge  8  miles  southeast 
of  Roswell,  N.  Mex.,  and  about  200  feet  below  the  mouth  of  Hondo 
River.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  174,  page  97,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 
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SURFACE    WATER   SUPPLY,   1906. 


Discharge  measuremenU  of  Pecos  River  near  Roswell,  N.  Hex.,  in  1906. 


Date. 


January  14 '  E.  Patterson. 

January  29 I do 

January  30 I do 

February  8 ,  J.  M.  Giles. . . 

February  14. . .    E.  Patterson. 

February  23 do 

March  5 do 

March  15 do 

March  29 do 

April? do 

April  7 1  E.  C.  Murphy 

April  8 '  E.  Patterson . 

April  25 ;  J.  M.  Giles... 

Aj)ril  30 E.  Patterson. 

May  5 do 

May  14 do 

May  19 • do 

June  11 do 

June  16 do 


Hydrograpl)er. 


Width. 

Area  of 
aectioo. 

Gase 
hei^t. 

Dii»- 
charige. 

Feet. 

Sq.ft. 

Feet. 

Ser.-ft. 

193 

351 

2.70 

537 

178 

281 

2.50 

337 

126 

212 

2.48 

314 

97 

201 

2.42 

2H6 

leo 

256 

2.60 

310 

129 

199 

2.40 

254 

111 

160 

2.25 

202 

104 

118 

1.90 

69 

75 

72 

2.00 

94 

218 

461 

3.00 

782 

236 

501 

3.14 

1,140 

130 

331 

2.80 

575 

142 

2c9 

2.83 

483 

133 

298 

3.00 

539 

130 

183 

2.80 

398 

146 

284 

3.26 

fiW 

124 

257 

3.12 

529 

180 

187 

2.89 

2S 

228 

303 

3.42 

i  <  i 

D'dly  gage  height  and  discharge  of  Pecos  River  near  Roswell^  N.  Mex.^for  190$. 


January. 


Dav. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16 

17. 

18. 

19. 

20. 

21. 

22 

23. 

24. 

25. 

26. 

27. 

28. 

29 

.% 

31 


Feet. 
2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.5 
2.5 
2.5 
2.5 

2.6 
2.6 
2.7 
2.7 
2.7 

2.7 
2.6 
6 
5 
4 


2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 
2. 


G5 


\Sec.-fi. 
275 
27.') 
275 
275 
275 

275 
335 
33.5 
:»5 
335 

415 
415 
500 
500 
500 

500 
415 
415 
335 
275 

275 
275 
275 
275 
275 

335 
335 
.335 
335 
335 
335 


February. 

^arch. 

p5 

JS 

" 

Feet. 
2.3 

u 

Feet. 
2.5 

Sec.'ft. 
335 

'"^^ 

2.5 

335 

2.3 

220 

2.5 

335 

2.2         170 

2.5 

335 

2.2  ' 

170 

2.5 

335 

2.2 

170 

2.5 

335 

2.2 

170 

.2.4 

275 

2.2 

170 

2.4 

275 

2.2 

170 

2.4 

275 

2.2 

170 

2.4 

275 

2.2 

170 

April. 

Gace 
height-. 

May. 


June. 


2.4 
2.4 
2.4 
2.5 
2.5 


2. 
2. 
2. 
2. 
2. 


2.5 

2.4' 

2.4 

2.4 

2.3 

2.3 
2.3 
2.3 


275 
275 
275 
335 
335 

335 
335 
335 
335 
335 

335 
275 
275 
275 
220 

220 
220 
220 


2.2 
2.2 
2.2 
2.0 
2.0 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


170 

170 

170 

94 

94 

60 
60 
69 
69 

eo 

69 
69 
69 
94 
94 

94 
94 
94 
94 
94 
94 


Feet. 
2.0 
2.0 
2.0 
2.0 
2.0 

2.2 
3.0 
2.7 
2.6 
2.4 

2.4  , 

2.4  I 

2.4  I 
2.4  ! 

2.6^ 
2.8  , 
2.8  ! 
3.0 
30 

3.0 
2.8 
!J.0 
3.0 

2.8 

2  8 
2.8 
3.0 

ao 

2.9 


Sec.^t 

94 
94 
94 
94 

170 
830 
500 
415 
275 

250 
250 
250 
250 
250 

360 
520 
520 
730 
680 

680 
480 
680 
650 
460 

460 
415 
580 
580 
460 


Feel. 
2.9 
2.9 
2.9 
2.7 
2.7 

2.8 
2.8 
2.8 
3.4 
3.2 

3.1 
3.0 
3.0 
3.7 
3.3 

3.2 
3.2 
3.2 
3.3 
3.4 

3.2 

3.3 

a3 

3.3 
3.3 

3.2 
3.1 
3.1 
3.0 
3.0 
3.0 


Sec.-ft. 
4fcO 
4C0 
470 
325 
325 

<03 
370 
370 
960 
700 

500 
470 
470 
1.380 
740 

020 
620 
620 
720 
850 

615 
720 
700 
700 
700 


o« 


Feet. 
2.9 
2.9 
3.5 
3.3 
3.1 

3.1 
2.8 
2.7 
2.7 
2.7 

2.9 
2.9 
2.9 
3.0 
3.9 

3.4 
3.2 
3.0 
3.5 
3.2 

2.8 
2.7 
2.6 
2.5 
2.5 


I 


Ser.-ft. 

.la) 
i  .t» 
,      M) 

410 

4« 
260 
200 
190 
190 

300 

300 
300 

.tso 

1.(00 

770 
.150 
.•5« 

:%ya 

230 
200 
130 
110 

no 


500 

2.5 

no 

500 

2.5 

i:o 

500 

2.7 

200 

400 

2.5 

170 

400 

2.5 

110 

400 

•*.-•. 

Note.— The  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 
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Monthly  diacharge  €f  Peco9  River  near  Roswell,  N.  Mex.^for  1906. 


Month. 


Dfschai^  in  second-feet. 


Maximum,  i  Minimum. 


Jftnuaiy. 
February 
March . . . 

April 

May 

June 


500 
3a5 
220 
830 
l,3f» 

i.eoo 


275 
220 
60 
94 
325 
110 


Mean. 


Total  in 
acre-feet. 


343 
297 
123 
406 

585 
385 


The  period . 


I 


21,100 
16,500 
7,  SCO 
24.200 
36,000 
22,900 

128,030 


Note.— Values  an>  rated  as  good. 


PECOS    RIVER   NEAR   DAYTON,    N.    MEX. 

This  station  was  established  March  24,  1905,  about  3  miles  east  of 
Dayton,  N.  Mex.,  100  feet  below  the  mouth  of  Penasco  River  and 
about  6  miles  above  McMillan  dam  at  Lakewood,  N.  Mex.  The  gage 
was  washed  out  September  6,  1905,  and  the  station  was  relocated 
September  7,  1905,  about  one-half  mile  upstream.  The  conditions 
at  the  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  174,  page  99. 

Discharge  measurements  of  Pecos  River  near  Dayton,  N.  Mex.,  in  1906. 


Date. 


January  11 ;  £.  Patterson 

January  16 do 

January  22 '  J.  M.  Giles. . . 

January  22 ' do 

February  1 j  E.  Patterson 

February  13 !  J.  M.  Giles... 

February  13 do 


Hydrographer. 


February  20. . . 

February  27 

March  3. 


E.  Patterson. 
J.  M.  Giles... 
do 


March  17 |  E.  Patterson. 

March  20. -..*...' do 

March  24 do , 

March  29 

-4.prU5 

April  20 

May  1 

Mav4 

MavlO 

Mav  15 


J.M.  Giles 

Murphy  and  Giles . 

J.ML  Giles 

E.  Patterson 

do 

J.  M.  Giles 

E.  Patterson 


M.  Giles. 
..do 


June  6 ' do. 

June  12 ! do, 

June  15 do. 

June  27 

July  12 

Julvl2 

July  13 

July  28 

Augusts 

Sppt^nbero. . 
Octoljer  30. . . 


do 

do 

do 

do 

do 

William  A. 


Lamb. 


Width. 



Feet. 

Area  of 
section. 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 

Feet. 

Sec.-ft. 

106 

242 

2.75 

428 

'   112 

275 

3.10 

594 

1    88 

216 

2.52 

329 

88 

223 

2.57 

3.S8 

98 

222 

•  2.85 

397 

94 

212 

2.80 

394 

105 

234 

2.95 

466 

'    82 

202 

2.65 

350 

•    78 

176 

2.40 

295 

77 

171 

2.40 

278 

61 

112 

.1.80 

119 

61 

112 

1.77 

131 

;     61 

118 

1.85 

142 

1    64 

122 

1.80 

•  150 

61 

139 

2.15 

201 

171 

373 

3.62 

730 

162 

295 

3.38 

544 

121 

251 

3.08 

441 

147 

274 

3.20 

499 

161 

329 

3.68 

713 

1    122 

290 

3.47 

429 

118 

196 

2.73 

258 

120 

189 

2.66 

264 

121 

151 

2.35 

174 

173 

674 

4.53 

1,510 

173 

600 

4.36 

1,370 

127 

472 

4.a5 

1,040 

1    113 

189 

2.80 

266 

'    121 

282 

3.50 

510 

58 

94 

1.84 

95 

100 

148 

2.50 

197 
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SURFACE    WATER   SUPPLY,   1906. 


Daily  yai/e  hrighi.  in  feet,  of  Pecos  River  rwar  Dayton,  X.  Mejcfor  1906. 


Dav. 


Jan.      ¥vh.     Mar.      Apr. 


May.    June.  '  July.     Aug.     Sept.     (>ot.      Nov.     Ii«r 


1.... 2.0 

2 2.9 

3 2.5 

4 2.« 

5 2.7 

i\ 2. 5 

7 2.5 

8 2.0 

0 2.5 

10 2. 5 

U 2.K 

12 3.0 

13 2.9 

14 3.4 

15 2. 9 

U) 3.  4 

17 2.9 

18 3.1 

19 3.1 

20 3.  I 

21 2, 8 

•22 2. 5 

23 2.7 

24 2.7 

25 2.7 

ai 2.7 

27 2.« 

28 2.0 

29 2.6 

30 2.6 

31 2.6 


2.7 

2.4 

1.7 

3. 5 

3.0 

2.1 

2.2 

2.4 

2.2 

2.5 

4.I.' 

2.7 

2.4 

1.7 

3.3 

3.0 

2.1 

2.0 

2.0 

2.4 

2..* 

4.7 

2.7 

2.4 

1.7 

3.3 

3.2 

2.1 

2.5 

1.9 

2,4 

•2,3 

4.*. 

2.7 

2.4 

2.1 

3.1 

4.0 

2.0 

2.6 

1.9 

'      2.3 

3.4 

4..; 

2.7 

2.4 

2.1 

3  0 

3.3 

2.0 

3,0 

1.8 

2,2 

2.9 

4.0 

2.7 

2.3 

3.7 

2.9 

.3.4 

3.65 

3.4 

1.8 

2.2 

2-9 

-is 

2.6 

2. 3 

3.6 

2.9 

3.6 

3.7 

3.4 

1.8 

2.4  1 

'i-9 

I       3.-. 

2. 5 

2.3 

3.6 

2.8 

3.2 

3.3 

2.6  1 

1.7 

2.4  < 

2.9 

3  4 

2.5 

2.3 

3.6 

3.0 

3.1 

3.2 

2.9  ^ 

1.9 

2.4 

2.9 

4.3 

2.6 

2.3 

3.4 

3.2 

2.7 

2.9 

3.1 

1.8 

2.4 

2.9 

4  3 

2. 6 

2.3 

3.1 

3.4 

3.0 

5.0 

3.0 

1.8 

2.4 

2.9 

1       ^^ 

2.7 

2.3 

2.8 

3.5 

2.9 

4.6 

3.9 

1.7 

2.4 

2.9 

4.0 

2.7 

2.2 

2.6 

3.4 

2.9 

4.1 

3.7 

1.7 

•2.4 

2.9 

.     .3.V 

2.7 

2.3 

2.7 

3.5 

2.8 

3.7 

3.4 

1.6 

2,7 

2.9 

1       3  7 

2.7 

2.0 

2.8 

3.6 

2.7 

4.0 

3.0 

1.7 

2.6 

2.9 

a4 

2.7 

1,9 

3.3 

3.8 

2.7 

1 

3.6 

3.0 

1.7 

2.7 

2.9 

.14 

2.7 

1.8 

3.5 

3.8 

2.7 

4.6 

2.7 

1.8 

2.8; 

2.9 

.        3.r. 

2.7 

1.8 

3.5 

3.7 

2.7 

5.8 

2.6 

1.8 

2.6  . 

2.9 

Xs 

2.7 

1.8 

3.  5 

3.6 

2.7 

3.7 

2.5 

2.2 

2.4 

3.2 

.1. ." 

2.7 

1.8 

3. 5 

3. 5 

2.7 

3.8 

2.4 

2.6 

2.4 

3.5 

,i:. 

2.6 

1.8 

3. 5 

3.5 

2.7 

3.6 

2.2 

2.4 

2.4 

3.5 

.-$4 

2.4  . 

1.8 

3.8 

3.5 

2.7 

3.4 

2.1 

2.2 

2.4 

3.5 

3  : 

2.5 

1.8 

3.6 

3.8 

2.7 

3.1 

2.2 

2.2 

2.5 

X4 

2  ^ 

2.5 

1.8 

3.4 

4.0 

2.7 

2.8 

2.0 

2.0 

2.5 

3.3 

Xi 

2.4 

1.9 

3.4 

4.0 

2.7 

2.7 

2.2 

2.1 

2.5 

3.3 

.^  0 

2.4 

1.9 

3.4 

4.0 

2.7 

2,0 

2.4 

2.1 

2.6 

3.4 

3  0 

2.5 

1.9 

3.4 

4.0 

2. 5 

3.2 

2.5 

2.1 

2.5 

3.9 

3  0 

2.4 

1.8 

3.4 

3. 6 

2.4 

2,8 

2.6 

2.4 

2.7 

4.0 

3.4 

1.8 

3.4 

3.6 

2.3 

2.6 

3.0 

2.3 

2.6 

ag 

.3.: 

1.8 

3.5 

3.2 

2.2 

2.0 

2.3  ' 

2.3 

2.5 

3.8 

3.  J 

1.8    . 

3.0 

3.1 

2.6  ]. 

2.5 

1 

1 

3.3 

Daily  discharge,  in  secoml-fert,  of  Pecos  River  near  Dayton,  \.  M ex.,  for  19(Hi. 


Day 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

1 

'      3*2.5 

36.5 

290 

14.5 

«i40 

2 

500 

»>5 

280 

145 

515 

3 

3*25  , 

3(h5 

278 

145 

515 

4 

3JV5 

3(m 

278 

190 

440 

5 

410 

3(» 

278 

190 

420 

6 

325 

365 

250 

780 

,38.5 

7 

.325 

3.35 

250 

7.30 

.38.5 

8 

.'ttW 

315 

2.50 

730 

350 

9 

.3-2.5 

315 

2.50 

730 

420 

10 

.325 

,3.35 

250 

(k30 

.500 

11 

450 

XVi 

250 

.500 

575 

12 

.540 

.3(V> 

250 

3Ji5 

625 

13 

.500 

.3(k5 

22.5 

315 

.•)<.) 

14 

750 

.3Ji5 

2,50 

350 

«i2.5 

15 

1      .500 

1 

',Wi 

m 

38.5 

67,5 

16 

7.50 

'Mm 

'42  . 

.58.5 

815 

17 

.TOO 

.36.) 

131 

680 

815 

18 

(XK) 

.'i<»5 

131 

680 

740 

19 

m) 

.'{♦i.5 

131 

IVSO 

6<.) 

20 

(JOO 

.3(m 

131 

680 

615 

21 

450 

.%3.5 

131 

680 

615   ' 

•22 

.325 

2«C. 

131 

K30 

615 

23 

410 

315 

131 

7-2,5 

SI5 

24 

410 

315 

131 

.5<4) 

1.000 

2.'» 

410 

29.5 

1.50 

.ViO 

1.000 

26 

1       410 

29.5 

1.50 

.560 

1.000 

27 

36.') 

31.5 

150 

.5<i0 

i.ono 

'28 

.3»i5 

295 

1.50 

:m 

()75  1 

29 

3(i5 

1.50 

.5<i0 

(»75  1 

30 

.36.5 

1.50 

(>40 

400 

31 

.'J<M 

1.50 

310 

June.     July. 


310 
310 
.3:0 
1.000 
400 

425 
475 
3fi0 
330 
2.50 

310 

2*5 
285 
260 
260 


Aug.     Sept.     Oct. 


148 

loO 

148 

112 

148 

195 

141 

217 

141 

324 

AOK 

MtXS 

Nov.  •  IHt. 


260 
260 
2iiO 
260 
260 

3)0 
2»50 
M) 
260 
260 

2(X) 
215 
H« 
175 
165 


725 
455 
405 
295  , 

2,030  I 

l.GOO 

1.000 

725 

090 

645 
1,600 
3.000 

72.5 

810 

I 

645 
510 
,365  , 
21)5  . 
240  ; 

140! 
405  I 
268  ' 
215 
240 
140 


468 
217 
293 
357 

324 

700 
612 
470 
324 

324 
240 
217 
195 
175 

140 
125 
140 
112 
140 

175 
195 
217 
324 
157 
217 


I 


175 
112 
100 
100 
90 

90 
90 
83 
100 
90 

90 
83 
83 
77 
83 

83 

90 

90 

140 

217 

175 
140 
140 
112 
125 

125 
125 
175 

158 
158 


140 
175 
175 
157 
140 

140 
175 
175 
175 
175 

175 
175 
175 
240 
217 

240 
268 
217 
175 
175 

175 
175 
195 
195 
195 

217 
195 
240 
217 
195 
195 


195 

19S 
195 
470 
295 

295 
295 
295 
295 
295 

295 
295 
295 
295 
2S5 


510 
510 
470 
430 
430 

470 
700 

im 

700 
6.50 


7tO 

i.2a» 

l,Oi1 
7n> 

.510 

47rj 
i*.5n 

7-Tt) 

7«t> 
70"^ 


295 

4M» 

295 

,5f« 

295 

lilil 

39:1 

.510 

510 

510 

47n 

2SC> 
4711 
3i5 


4"n 


Note.— Theso  disohargos  wort'  ol>tHine<l  by  tho  imiinvt  method  for  shifting  channels. 
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Estimated  monOdy  discharge  of  Prvon  Rivrr  near  Dayton.  S,  Mex.,for  19(Hi. 


Month. 


Dischnrge  in  wx-ond-ffvl. 

■ 

Maximum.    Minimum.      Mean. 


Total  in 
aerp-fert. 


January -. 750  j 

Febriiarv *W) 

March 290  | 

April H30  ' 

May 1,000  i 

June I  1,000  i 

July 3.000  I 

August '  7fiO 

September i  217  I 

October 268 

November «  7«)0  t 

D«*mher 1.230  ' 

I 

The  vear 3.000  ; 


.125 

49» 

27.000 

2ft5 

342 

19.000 

131 

104 

11.900 

145 

530 

31,500 

310 

A2(> 

38.500 

lft5 

308 

18.300 

140 

643 

39,500 

112 

270. 

16,600 

77 

117 

6.960 

140 

190 

11.700 

195 

301 

23,300 

325 

•Tvv 

36,800 

t  ( 


387 


281.000 


PECOS    RIVER    AT    LAKEWOOD,  N.  MEX. 

This  station  was  established  January  11,  1906,  for  the  purpose  of 
comparing  the  amount  of  water  available  at  the  McMillan  reservoir 
with  that  below  the  Avalon  dam.  It  shows  the  flow  discharged 
from  the  gates  of  the  dam,  but  does  not  include  the  discharge  from 
the  spillway  nor  any  leakage  from  the  reservoir.  It  is  located 
3  miles  southeast  of  Lakewood  and  one-half  mile  below  McMillan 
(lam. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the 
gaging  section.  There  is  but  one  channel  at  all  stages.  Both  banks 
are  high.     The  bed  of  the  river  is  of  rock  and  is  permanent. 

Discharge  measurements  are  made  from  a  cable  and  car.  The 
initial  point  for  soundings  is  the  frame  supporting  the  cable  on  the 
right  bank. 

The  gage  was  first  placed  at  the  lower  side  of  the  head-gates  and 
gave  the  depth  of  water  above  the  sill  of  the  gates.  It  was  found 
unsatisfactory,  because  the  velocity  was  influenced  by  the  varying 
head  in  the  lake,  and  on  February  8  a  new  gage  was  established 
near  the  lower  end  of  the  outlet  canal.  This  gage  was  affected  by 
w"ave  action,  and  on  Mav  8  was  moved  to  about  midwav  between 
the  McMillan  dam  and  the  cable.  This  gage  consists  of  an  inclined 
scale  fastened  to  the  stakes,  reading  from  0  to  5  feet,  and  was  read 
during  1906  by  H.  C.  Holcomb.  The  bench  mark  consists  of  three 
nails  driven  in  the  pudding-stone  bed  rock,  38  feet  below  the  gage; 
elevation,  0.67  foot  above  gage  datum. 
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IHscharge  measurements  of  Pecos  River  at  Lakewood,  N.  Jfer.,  in  1906. 


Date. 


Ilydrographer. 


January  11 J.M.Giles 

January  11 do 

January25 E.  Patterson 

Februarj'7 J.M.Giles 

February  7 E.  Patterson 

February  14 J.M.Giles 

February  20 E.  Patterson 

February  22 do 

Mareh3 J.M.Giles 

March  20 E.  Patterson 

April  2 Brent  8.  Drane... 

April  8 ( do 

April  11 do 

April  14 do 

April21 J.  M.  Giles 

May  8 do 

June  5 E.  Patterson 

July  13 J.M.Giles 

Octol)er  30 WlUlam  A.  Lamb . 

November  30 do 


Width. 


Feet. 
74 
74 
81 
74 
78 
74 
80 
74 
1/ 
22 


Area  of 
section. 


Sq.  ft. 
198 
105 
205 
171 
188 
196 
174 
151 
147 
11 


Gase 
hei^t. 


80 

325 

10 

10 

76 

185 

82 

413 

4 

2 

78 

306 

Feet. 
a9.50 
«9.50 
•  8.90 
b3.35 
ft  3. 35 
0  3.50 
6  3.30 
»3.05 
»3.Q5 
bl.50 
61.53 
bl.49 
bl.42 
6  1.38 
6  4.30 
CO.  30 
«2.05 
^4.50 
61.56 
^2.95 


Dis- 
charge. 

Src.-ft. 

H45 
701 
477 
534 
684 
41.'i 
308 
290 
.J  h 
ti.  j 

4-0 
3.0 
2.0 

i.ieo 

31 

4J» 

1.730 

7.9 

917 


a  Gage  at  head-gates. 


6  Gage  at  lower  end  of  outlet  canal. 


<■  Ix)wer  |cag<p. 


Daily  gage  height,  in  feet,  of  Pecos  Rxver  at  Laketvood,  N.  Mex.,for  J9()6. 


Day. 

Jan. 

Feb. 
8.9 

a9 

8.8 
8.8 
8.7 

8.7 
9.0 
3.4 
3.3 
3.4 

.3.4 
3.6 
3.5 
3.6 
3.6 

3.6 
.^5 
3.5 
3.4 
3.4 

3.4 
3.4 
3.3 
3.2 
3.2 

3.2 
3.1 
3.1 

....... 

...*•■• 

Mar. 

Apr. 

1.5 

1.53 

1.53 

1.51 

1.51 

«1.5 
1.5 

•  1.49 
1.48 

a  1.48 

a  1.42 
1.42 
1.41 
1.38 

a  1.37 

a  1.36 
1.35 
1.35 
2.3 
4.3 

4.3 

4.25 

4.2 

4.1 

4.05 

4.0 

3.9 

3.8 

3.75 

3.7 

May. 
3.65 

a6 

3.6 

3.55 

3.45 

2.7 

2.0 

0.3 

.3 

.3 

.3 
.3 
.3 
.3 
.3 

.3 

.3 

.3 

2.0 

2.85 

2.85 

2.85 

2.8 

3.25 

3.2 

3.15 

3.1 

0.3 

.3 

.3 

.3 

June. 

0.3 
.3 
.3 
.3 

2.0 

2.35 

2.7 

2.65 

3.2 

3.0 

2.7 
2.2 
.65 
.25 
.25 

.25 

.3 

.3 

.3 

.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

July. 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

2.5 

4.05 

4.4 

4.3 

4.0 

3.8 
3.8 
4.2 
4.7 
4.5 

3.85 
3.0 

.4 

.15 

.2 
.2 
.2 
.2 
.2 
.2 

Aug. 

0.2 
.2 
.2 
.2 
.2 

•2 
.2 
.2 
.2 
.2 

1.8 

2.65 

2.65 

2.6 

2.5 

2.4 
2.2 
2.0 
0.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
2.8 
4.2 
3.75 
2.8 

.2 

Sept. 

0.2 
.2 
.2 
.2 
.2 

-.1 

.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

Oct.  ' 

0.2 
.2 
.2  , 
.2 
.2  , 

.2 
.2 
.2 
.2 
.2 

.2 

:l\ 
■\ 

2   ! 

.2 
.2 
.2 

.2 

i 

.2  1 
.2 
.2 
.2 
•  2  1 

.2 

1 

.2 
.2 
.2    . 

Nov. 

0,2 
.2 
.2 
.2 
.2 

2 

.2 
_2 

.2 
.2 

.2 

2 

.2 
.2 
,2 

.2 
.2 
.2 
.2 
_2 

2 

.2 

.2 

1.6 

1.6 

1.6 
1.6 
2.4 
3.0 
3.8 

1 

Dw 

1 

3.2 
3.2 
3.0 
3.1 
3.1 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

3.9 

2 ' 

4.6 

3 '  

4.75 

4 

4.8 

5 

4  5 

1 

6 ; 

4.  1 

7 1 

3  .*> 

8 

9 

10 

11 

12 

13 

14 

9.5 
9.5 
9.4 
9.0 
8.9 

9.4 
9.5 
9.4 
9.2 
9.1 

9.0 
9.0 
8.9 
8.9 
9.0 

8.9 
8.9 
8.9 
8.8 

a9 

&9 

2.fi 
2.  .35 
3.15 

3.0 

2  S 
2.6 

2  4:' 

15.   . 

*>  4 

16 

2  .> 

17 

0  1 

18 

19 

20 

21 

22 

23 

24 

'  1 

25 

26 

27 

28 

29 

30 

31 

a  Estimated. 


Note.— The  gates  of  Lake  McMillan  were  closed  from  March  6  to  April  19,  Induaive.    Thent 
no  flow  past  the  gage  except  leakage  from  the  gates.    The  flow  of  the  river  escaped  through  *'gyf 
holes "  along  the  eastern  shore  of  the  lake.    The  gates  were  also  closed  at  other  times  after  May  T 
as  indicated  by  the  low  gage  heights. 


wa< 

P- 

2!» 


PECOS  BIVEB  DKAINAOE  BASIN. 


87 


Rating  table  for  Pecos  River  at  Lakewood,  N.  Mex. 

FEBRUARY  8,  1906,  TO  MAY  7,  1«)6.« 


Gace  ,     Dis-    i    Gage 
heie^t.  I  chaige.  i  heignt. 


Feet. 
1.35 
1.40 
1.50 
1.60 
1.70 
1.80 
I.W 


Sec.-ft. 
2.0 
2.5 
5.0 

10 

19 

30 

43 


Feel. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 


Di»-     i  Gaso 

chaige.  [*  height. 

1 

charge.  1 

Gage 
height. 

Sec.-fi. 

1 

Feet. 
2.00 

Sec.-^t.  1 

Feet. 
3.20 

74 

2.70 

210 

3.30 

91 

2.80 

241 

3.40 

110 

2.90 

275 

3.50 

132 

3.00 

313 

3.60    , 

156 

,    3.10 

1 
! 

355 

1 

3.70 

Di»- 
chaige. 

Sec.-ft. 
400 
450 
505 
560 
620 
685 


I  Gage  I     Dis- 
heignt.  chaige. 


Feet. 
3.80 
3.90 
4.00 
4.10 
420 
4.30 


Sec.-ft. 
755 
830 
910 
990 
1,075 
1,160 


MAY  8,  1906,  TO  DECEMBER  31,  1906.» 


a  10 
a20 

a3o 
a4o 
aso 
aoo 

0.70 

a8o 


10 
20 
30 
45 
60 
75 
95 
116 


1 

':  a9o 

135 

1.70 

355    1 

2.50 

676 

3.60 

1.00 

155 

1.80 

390 

2.60 

720 

3.80 

1.10 

180 

1.90 

425 

2.70 

765 

4.00 

'     1.20 

206 

2.00 

465    , 

2.80 

810    , 

4.20 

1.30 

230    1 

2.10 

505    ' 

2.90 

855    ' 

4.40 

1.40 

260    , 

2.20 

545 

3.00 

905    1 

4.60 

1.50 

290    ' 

2.30 

585 

3.20 

1,005 

4.80 

|,    '"^ 

320 

2.40 

630    ' 

3.40 

1,105    1 

1,210 
1,320 
1,430 
1,540 
1,660 
1,780 
1,900 


a  This  table  la  baaed  on  twelve  discharge  measuxements  made  during  1906  and  is  fairly  well  defined. 
f>  This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  discharge  measuie- 
ments  made  dnrlng  1900  and  is  fairly  well  defined. 

Monthly  discharge  of  Pecos  River  at  Lakewood,  N.  Mex.^for  1906. 


Month. 


February  8-28. 

MaKh 

April 


Discharge  in  second-feet. 


Maximum. 


June 

July 

August 

September. 
October... 
November. 
December.. 


620 

400 

1,160 

1,030 

1,000 

1,840 

1,540 

20 

20 

1,320 

1,900 


Minimum.      Mean. 


355 
5 
2 
30 
25 
15 
20 
20 
20 
20 
10 


500 
62.0 

351 

370 

216 

560 

314 
20.0 
20.0 

153 

582 


Total  in 
acre-feet. 


The  period. 


20,800 

3,870 

20,900 

22,800 

12,900 

34, <Q0 

19,300 

1,190 

1,230 

9,100 

.35,800 

182,000 


Note. — Values  are  rated  as  follows:  Februarv  to  August  and  December,  good;  November,  fair. 
Results  for  September  and  October  and  all  other  low  periods  after  May  1  are  liable  to  large  errors.  See 
measorement  made  Octotwr  30. 

LEAKAGE    FROM    LAKE    MCMILLAN. 

Measurements  were  made  during  1906  to  determine  the  leakage 
through  the  ''gyp  holes"  in  the  bed  of  Lake  McMillan. 

Mecuurements  of  leakage  from  Lake  McMillan^  near  Lakewood,  N.  Mex.^  in  1906. 


Date. 


AnrilS, 
Mays. 
Jmie  27. 


Hydrographer. 


E.  C.  Murphy. 
J.M.Giles.... 
do 


July  28 ' do. 


I 


Width. 

Area  of 
section. 

Gage 
height.* 

Dis- 
charge. ^ 

Feel. 

'"t 

Feet. 

Sec.-fl. 

29 

13.7 

115 

7.6 

3.5 

12.6 

5 

80 

168 

15.05 

121 

45 

82 

14.1 

114 

«  Of  I^ki>  McMillan. 
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PECOS    RIVER    AT    AVALON,  N.  MEX. 

This  station  was  established  January  6,  1906,  just  below  the  Avalon 
dam,  about  6  miles  north  of  Carlsbad,  N.  Mex.  The  discharge  at  this 
point  includes  that  at  Lakewood,  the  flow  of  certain  springs  between 
the  stations,  the  discharge  of  the  spillways  of  the  McMillan  dam,  and 
that  portion  of  the  leakage  through  the  gypsum  in  the  bottom  of  the 
reservoir *»  that  returns  to  the  river  above  Avalon.  The  figures  show 
that  the  gain  was  85  second-feet  on  April  7,  just  after  the  closing  of 
the  gates  of  Lake  McMillan,  and  increased  to  nearly  150  second-feet 
from  May  9  to  16.  This  increase  was  probably  caused  by  the  rise  of 
the  water  in  the  reservoir. 

The  channel  is  straight  for  some  distance  above  and  below  the  sta- 
tion, and  the  current  is  moderate  except  at  high  water.  The  right  bank 
is  high ;  the  left  is  low  and  liable  to  overflow.  The  bed  of  the  river  is  of 
firm  earth  and  loose  rock  and  is  permanent. 

Measurements  are  made  from  a  boat  held  in  place  by  a  one-fourth- 
inch  cable.  The  initial  point  for  soundings  is  a  post  on  the  left  bank 
to  which  a  tagged  wire  is  fastened. 

The  gage  is  a  scale  fastened  to  stakes  driven  in  the  right  bank,  and 
is  located  about  a  half  mile  south  of  the  dam.  It  was  read  during  1 906 
by  J.  D.  McAninch.  The  bench  mark  is  a  permanent  B.  M.  of  the 
survey  of  the  Carlsbad  project,  5  feet  east  of  the  post,  1  mile  south  of 
the  head-gates  of  the  main  canal,  on  its  right  bank;  elevation,  3,164 
feet  above  sea  level  and  26.74  feet  above  gage  datum. 

Discharge  nieaBureinents  of  Pecos  River  at  Avalon,  N.  Mex. ,  in  1906. 


Date. 


Ilydrographer. 


January  7 

January  12... 
January  13... 
January  22... 
January  24... 
February  20 . 
February  23. 
February  26. 

March  2 

March  3 

March  21 

March  29^.  .. 

April  3 

April  6  o 

April  23 

May? 

May9 

Junes 

June  11 

:ruiy  14 

July  16 

September  6. 
October  3 


E.  Patterson 

J.  M.  Giles 

do 

E.  Patterson 

do 

J.  M.  Giles 

do 

do 

do 

E.  Patterson 

do 

J.  M.  Giles 

E.  Patterson 

Lamb  and  Giles.. 

J.  M.  GUes 

do 

do 

E  Patterson 

do 

J.  M.  Giles 

do 

do 

William  A.  Lamb. 


Width. 


Feet. 

125 

125 

125 

125 

121 

128 

128 

128 

128 

125 

115 

52 

52 

53 

143 

56 

56 

125 

140 

150 

150 

50 

58 


Area  of 
section. 


8q.  ft. 

445 

407 

487 

428 

429 

454 

456 

454 

462 

430 

353 

70 

70 

74 

604 

75 

72 

486 

526 

6S2 

647 

68 

77 


Gace 
height. 

Feet. 

1.50 

1.72 

1.65 

L42 

1.42 

L45 

1.35 

1.30 

L32 

L25 

.72 

.78 

.79 

.85 

2.33 

.80 

.76 

L62 

L98 

2.75 

2.60 

.70 

.80 


Dis- 
chai)gip. 

Sec.-ft. 
6ol 

414 

421 
470 
408 

375 
37ft 
337 
136 
lol 
157 
157 
1.260 
14S 
131 
563 

i.eoo 

1.610 
134 
163 


a  See  Third  Annual  Report  of  the  Reclamation  Service,  pp.  386-302. 
6  Measurement  made  by  wading. 
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Daily  gage  height,  in  feet,  of  Pecos  River  at  AvaloUj  N.  Mex.^/or  1906. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 


1 

I 
! 

''                                                      1 

3 

4 

.")        ,. ... 

Ti 

1       ,.5 

1.45 

S 

1,5 

9 

10 

1.5 

1.6 

• 

11 

1. 7 

12 

13 

14 

15 

1.7 

1.7 

1.7 

1.7 

16 

1.6 

17 

1. 6 

18 

'       1.6 

19 

1,6 

20 

1.6 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 
1.45 
1.45 
1.45 
1.45 
1.45 


Feb. 


1.45 
1.45 
1.45 
1.45 
1.4 

1.4 

1.4 

1.4 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 


Mar. 


Apr. 


3 
3 
3 
3 
3 


1.3 

0.5 

.5 

.5 

.5 

.5 
.6 
.6 
.6 
.6 

.6 
.6 
.7 

.7 


7 

,7 
7 
7 
7 

7 
8 
,8 
,8 
,8 
,8 


0.8 

.8 
.8 
.8 
.8 

.8 
2.0 
.8 
.8 
.8 

.8 
.8 
.S 
.8 
.8 

.8 

.9 

.9 

1.3 

1.5 

1.6 
2.5 
2.3 
2.3 
2.2 

2.2 
2.1 
2.1 
1.9 
1.9 


May. 


1.9 
1.8 
1.8 
1.7 
1.6 

1.6 
.&") 
.8 
.75 
.75 

.8 

.8 

.85 

.85 

.85 


June.  ;  July.  '    .\ug.      Sept. 


1.0 
1.0 
1.9 
1.7 
1.65 

1.7 
2.0 
2.0 
2.7 
2.0 

1.9 

1.85 
.9 
.9 
.9 


0.9 
.9 
.9 
.9 
.9 

.9 

.95 

.05 

.95 

.95 

.95 
2.5 
2.8 
2.8 
2.75 


.85 

.85 

2.7 

.85 

.85 

5.6 

1.6 

.85 

2.7 

1.55 

.85 

2.7 

2.0 

.85 

2.6 

2.0 

.85 

1.2 

2.0 

.85 

1.15 

2.0 

.9 

1.1 

2.3 

.85 

1.0 

2.2 

.9 

.95 

2.2 

.9 

.9 

2.15 

.9 

.9 

2.1 

1.0 

.9 

1.1 

1.0 

.9 

1.0 

.9 

.9 

1.0 

.9 

0.9 
.9 

1.3 
2.2 
2.0 
2.0 
2.0 

2.0 
1.8 
1.6 
1.6 
1.0 

1.0 
.9 
.9 
.9 
.8 

.8 
.9 
2.8 
2.3 
2.0 
1.6 


1.5 
1.4 
1.4 
1.2 
1.0 

.9 
.8 
.8 
.7 
.7 

.7 
.7 
.6 
.7 
1.0 


Note.— For  conditions  at  Lake  McMillan  affecting  the  flow  at  this  station  see  footnote  to  gage  heights 
at  Lakewood,  p.  — . 

Rating  table  for  Pecoa  River  at  Avalon,  N.  Mex.^for  1906. 


Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-/t. 

aso 

90 

0.60 

105 

0.70 

125  ; 

O.80 

150    1 

0.90 

180    ' 

1.00 

215 

1.10 

260    I 

1.20 

310 

Gaffe 
leumt. 


heigl 


Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


Dis- 
charge. 

Gage 
height. 

FfH. 

Dis-     , 
charge. 

Sec.'ft. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

365 

2.10 

1,005    1 

2.90 

1,800 

4.40 

425 

2.20 

1,105 

3.00 

2,010 

4.60 

490 

2.30 

1.210    ' 

3.20 

2,255    ; 

4.80 

560 

2.40 

1,320    , 

3.40 

2,505 

i    5.00 

635 

2.50 

1.430    ' 

3.60 

2.7eo 

5.20 

720 

2.60 

1,540    , 

3.80 

3,030 

6.40 

810 

2.70 

1,655 

4.00 

3,300 

1    5.60 

905 

1 

2.80 

1,770 

4.20 

3,580 

1 
1 

Dis- 
charge. 

Sec.-ft. 
3,865 
4,156 
4,450 
4,760 
5,050 
5,350 

5,  aw 


Note.— The  above  table  is  based  on  twenty-three  discharge  measurements  made  during  1006  and  is 
weU  defined  between  gage  heights  0.7  foot  and  2.75  feet. 

Monthly  discharge  of  Pecos  River  at  Avalon,  N.  Mex.^for  1906. 


Month. 


January  6-31 , 

February 

March 

>ril 


Discharge  in  second-feet. 


Api 
Ma: 


lay 

June 

July 

August  9-31 

September  1-15. 


The  period 


Maximum. 


635 

490 

365 

1,430 

1,210 

1,660 

5,650 

1,770 

490 


MinjmiiTn. 


458 
365 
90 
150 
138 
165 
180 
150 
105 


Mean. 


522 
450 
165 
487 
535 
408 
751 
573 
219 


Total  in 
acre-feet. 


26,900 
25,000 
10,100 
29,000 
32,900 
24,300 
46,200 
26,100 
6,520 


227,000 


Note.— Values  are  rated  as  follows:  January,  February,  and  April  to  August,  oxceUent;  March  and 
September,  good. 
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PECOS   RIVER   AT   CARLSBAD,    N.    HEX. 

This  station  was  established  May  20,  1903,  at  the  Green  Street 
Bridge,  Carlsbad,  N.  Mex.,  and  is  about  500  feet  below  the  station 
of  the  Pecos  Valley  and  Northeastern  Railway  and  2,000  feet  below 
the  Hagerman  power  dam.  The  conditions  at  the  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  174,  page  102, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  metuurements  cf  Pecos  River  at  Carlsbad^  N.  Mex.,  in  1906. 


Date. 


January  26... 
Febniary  6a . 
February  10  a 


Hydrographer. 


E.  Patterson. 

do 

J.  M.  QUm... 


March  21 £.  Patterson. 


April  4. 

Aprils 

October  7  *. , 


.do. 

do 

v.  T.  SuUivan. 


Width. 

Area  of 
section. 

Oa«B 
height. 

chaxs«> 

Feet. 

Sq.ft. 

Feet. 

Ser.-/l. 

89 

190 

1.55 

529 

90 

192 

1.49 

451 

90 

204 

1.57 

529 

88 

136 

1.10 

19S 

88 

144 

1.15 

217 

88 

142 

1.14 

206 

aoo 

IS 

a  Measured  from  boat. 


A  Estimated. 


DaUy  gage  height,  mfeet,  of  Pecos  River  at  Carlsbady  N.  Mex. ,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1.13 
1.14 
1.15 
1.15 
1.16 

1.34 
1.17 
1.17 
1.17 
1.16 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.16 
1.15 
1.18 
1.40 

2.60 
2  64 
2  SO 
2  55 
2.47 

2  40 
2  33 
2  26 
2  18 
2.10 

May. 

2  02 
1.95 
1.85 
1.79 
1.74 

1.S6 
1.05 
1.09 
1.10 
1.11 

1  12 
1.14 
1.16 
1  17 
1.18 

1.18 
1.19 

1  22 
ISO 
1.80 

200 

2  11 
2  17 
2  42 
2.52 

2.35 
235 
1  28 
1  20 
1  20 
1.21 

June. 

July. 

1.23 
1.23 
1.24 
1.24 
1.24 

1.25 
1.30 
1.25 
1.25 
1.25 

1.25 
2.30 
3  15 
305 
2.75 

2.60 
500 
2  75 
330 
3.25 

295 
2  70 
2.20 
1  28 
1.20 

1  20 
1  20 
1.20 
1  19 
1.18 
1.18 

Aug. 

Sept. 

Oct. 

Nov. 

1.10 
1.10 
1.10 
1.10 
1.11 

1.11 
1.11 
1.11 
1.11 
1.12 

1.12 
1.12 
1-12 
1  13 
1.13 

1.13 
1.13 
1.13 
1.13 
1.13 

1.13 
1.13 
1.19 
1.50 
1.50 

1.52 
1.55 
1.65 
1.88 
2.28 

I>ec. 

1 

1.60 
1.68 
1.66 
1.64 
1.61 

1.58 
1.58 
1.58 
1.57 
1.54 

1.58 
1  71 
1.60 
1.65 
1.64 

1.62 
1.62 
1.60 
1.58 
1.58 

1.56 
1.56 
1  55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1  55 
1  55 

1.56 
1.55 
1.56 
1.54 
1.50 

1.50 
1  54 
1.54 
1.53 
1.52 

1.53 
1.54 
1.58 
1.60 
1.60 

1.00 
1.60 
1.59 
1  58 
1.58 

1.56 
1.54 
1.52 
1  48 
1.51 

1.46 
1.43 
1.37 

1.34 
1.35 
1.35 
1.35 
1.34 

1.33 
1.10 
1.04 
1.00 
0.98 

.96 
.96 
.97 
.97 
.98 

.96 
1.01 
1.04 
1  06 
1.07 

1.08 
1  09 
1.10 
1.10 
1.11 

1.11 
1.12 
1.12 
1.12 
1.13 
1.13 

1.24 
1.25 
1.26 
1.20 
2.10 

2  22 
230 
2  32 
235 
2.33 

2  28 
2  12 
1.54 
1  21 
1.22 

1.18 
1.17 
1  22 
1  23 
1  32 

1.24 
1.25 
1  24 
1  25 
1.25 

1.23 
1  38 
1  23 
1  25 
1.23 

1.18 
1.18 
1.19 
1.20 
1.20 

1.21 
1.22 
1.22 
1.23 
1.23 

1.24 

1  97 
204 

2  00 
1.98 

1.96 
1.92 
1.88 
1.44 
1.00 

1  05 
1  05 
1  05 
1  05 
1.05 

1.05 

1  05 
292 

2  75 
2.20 
1.40 

1.08 
1.05 
1.05 
1.05 
1.05 

1.05 
1.02 
1.00 
1.03 
1.03 

1.03 
1  02 
'   1  03 
1  04 
1.03 

103 
1  03 
1  03 
1  03 
1.03 

103 
1.03 
1.03 
1  03 
1.05 

1.08 
1  08 
1  08 
108 
1.08 

1.08 
1.06 
1.08 
1.08 
1.08 

1.07 

0  00 

1  01 
l.W 
1.07 

1  08 
108 
1  06 
1  08 
1.08 

1.08 
1.09 
1.00 
1  09 
1.09 

1  10 
1  10 
1.09 
1.09 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

'     2  40 

2 

2!  66 

3 

3  30 

4 

3  20 

6 

3^  15 

6 

2.78 

7 

2l60 

8 

2  32 

0 

2.55 

10 

2.28 

11 

2.20 

12 

2.18 

13 

2L0D 

14 

1.95 

15 

1  90 

16 

1  82 

17 

1.04 

18 

1  04 

19 

1.04 

20 

1.06 

21 

1  05 

22 

1.06 

23 

1.06 

24 

1.06 

26 

1.08 

26 

1.06 

27 

1.09 

28 

20 

30 

1.09 
1.10 
1.10 

31 

1.11 

PECOS   RIVER   DRAINAGE   BASIN. 


91 


Rating 4abh /or  Pecos  River  at  Carlsbad,  N.  Mej\,/or  1906. 


Gage 
hel^t. 

Dis- 
charge. 

Gage 
height. 

Dis-     1 
charge. 

height. 

<     Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Feet, 

Sec.-ft.  , 

Feet. 

Sec.-ft.  1 

Feet. 

Sec.^t. 

Feet. 

1  Sec-ft. 

Feet. 

Sec.-ft. 

aoo 

18    1 

0.90 

1J»    ' 

1.70 

610 

2.50 

!    1.275 

3.60 

2,340 

0.10 

24 

1.00 

igo   , 

1.80 

690 

2.60 

'    1,360 

1     3.80 

2,610 

a20 

31 

1    1.10 

230 

1.90 

770 

2.70 

1,445 

4.00 

2,900 

aao 

40 

1.20 

276    ' 

2.00 

850 

2.80 

1,530 

4.20 

3,220 

,    0.40 

51 

1.30 

330    , 

2.10 

935 

2.90 

1,615 

4.40 

3,570 

a50 

65 

1.40 

380 

2.20 

1     1,020 

3.00 

'     1,700 

1    4.00 

3,940 

aeo 

80 

l.fiO 

455 

2.30 

1,105 

3.20 

1     1*890 

480 

4,350 

a7o 

100 

1    1.60 

.        530 

2.40 

1,190 

3.40 

1    2,100 

5.00 

4,800 

aw 

125 

, 

1 



1 



' 

^    _ 

_ 

Note.— The  almve  table  Is  based  on  discharge  measurementA  made  during  1903-1906  and  is  well 
defined. 

Monthly  discharge  of  Pecos  River  at  Carlsbad,  N.  Mex.Jor  1906. 


Discharge  in  second-feet. 


Month. 


January 

February 

March I 

April ' 

May: 

June 

July • 

August 

September 

October 

November 

Deceml>er 

The  year I 


Maximum. 

Minimum. 

618 

485 

530 

372 

360 

176 

1,440 

244 

1,290 

210 

1,150 

202 

4,800 

266 

1,630 

210 

222 

190 

230 

al8 

1,090 

230 

1,890 

206 

4,800 

18 

Mean. 


528 
482 
240 
580 
552 
511  I 
884 
490  ' 
207 
217  I 
327 
744  I 


481 


Tot&iin 
acre-feet. 


32,  £00 
26,800 
14.800 
34.500 
33.900 
30.400 
54.400 
30,700 
12,300 
13.300 
19.500 
45.700 

349,000 


o  Low  minimum  caused  by  shutting  off  of  water  at  power  dam  above  for  one  day. 
Note.— Values  are  rated  as  good. 


PECOS    RIVER   AND   MAROUERETTA   FLUME  NEAR   PECOS,  TEX. 

This  station  was  established  January  1,  1898^  about  6  miles  above 
Pecos,  Tex.,  at  the  flume  of  the  Barstow  Irrigation  Company  (old 
Margueretta  Canal  Company).  The  canal  diverts  the  water  from 
Pecos  River  3  miles  above  the  flume  from  the  west  side  of  the  river. 
The  water,  except  about  10  second -feet  taken  by  the  West  Valley 
ditch,  is  carried  across  to  the  east  side  by  a  timber  flume  supported 
on  pile  bents.  The  river  gage  was  lowered  1.0  foot  March  22,  1906. 
All  gage  heights  for  1906  refer  to  the  new  datum.  The  conditions 
at  the  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  174,  page  105,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 
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Discharge  measuremenU  of  Pecos  River  near  Pecos.  Tex'.,  in  1906. 


Date. 

1 

_.  - 

llydrographf 

sr. 

_.  _    _ 

— 

Width. 

Lreaof 
action. 

Sq.  ft. 

Gage            Di»- 
height.      chBigp. 

Ffft. 

Feet.     ;    Stc-ft 

Janaaiy  1 

Febrvary  9 

J.M.  ( 
E.  Pat 

Mies... 

86 

319 

292 

2.50  :              .vxt 

rterson. 

132 

2.45 

,>T 

Marcb2 

do 

132 

223 

2.08 

A42 

March  22 

do 

75. 

71 

1         0.70 

71 

April  6 

do 

iUes!!! 

78 

65 

281 

113 

85 

87 

92 

268 

253 

520 

73 

0.75 

7^ 

llay  2 

J.M.  ( 

E.  Pat 

J.M.  ( 

do 

140  I 

2.90  :               *V\\ 

May  11 

.terson. 
liles. . . 

7o: 

1.30 
1.30 
1.31 
1.38 
2.95 

131 

JmP4^  7 

62 

62 

67 

135 

135 

175 

U". 

June  8 

12». 

June  8 • 

do 

143 

June  13 

E.  Patterson. 
do 

(i4U 

June  14 

,         2. 80               5:> 

July  16 

J.  M.  ( 

WllUai 

3ilea... 

440              1.450 

October  6 

m  A.  Lamb... 

60 

1.20                  114 

December  13  . . . 

do 

ty  in  feet,  of 

173 

1 

375 

3.95              1.120 

Dm 

,  Jan. 

1 

r  heigh 

Pecos  River  near  Pecos,  Tex.,  for  29()6. 

Vev. 

Day. 

Feb. 

Mar. 

Apr. 

M*y 

June. 

July.     Aug. 

Sept. 

Oct.      Nov. 

1 

1 

2.5  '      2.4 

2.1 

0.7 

3.0 

1.4 

as          1.2 

3.3 

1.3 

1.3       3.6 

2 

2.  6  ;      2.  4 

2.0 

.7 

2.9 

1.3 

.8          1.2 

2.2 

1.3 

1.3       3.6 

3 

2. 6  ,      2. 4 

2.0 

.7 

2.8 

3.1 

.6          1.1 

1.9 

1.3        1.3  ;    46 

4 

2.6  1      2.3 

2.0 

.7 

2.7 

3.2 

.6          1.0 

1.4 

1.3        1.3  ;    5.0 

6 

2.6        2.4 

2.0 

.7 

2.6 

2.0 

.7    ,      2.1 

1.3 

1.3         1.3      5.2 

6 

2.6        2.4 

1.9 

.8 

2.3 

1.3 

1.4          1.8 

1.1 

1.2  i       1.3  •    5.0 

7 

1      2.6        2.4 

1.7 

,8 

2.3 

1.55 

1.4          1.6 

1.1 

1.3         1.3       47 

8 

2. 6  .      2. 3 

1.7 

.9 

2.2 

2.35 

1.3          1.3 

1.1 

1.3         1.3       47 

9 

2. 6  •      2. 4 

1.7 

2.0 

1.8 

2.75 

1.4    ,      1.3 

1.1 

1. 2         1. 4       4  4 

10 

2. 6         2.  4 

1             J 

1.5 

1.4 

1.7 

2.7 

1.5          1.2 

1.1 

1.2        1.4      a» 

11 

'      2.6        2.4 

1.4 

.9 

1.2 

3.0 

1.5 

1.5 

1.1 

0.9         1.4       3..> 

12 

,      2.6        2.4 

1.4 

.8 

1.2 

3.2 

1.5 

1.4 

.9 

.9         1.5  i    3  9 

13 

1      2.7  '      2.4 

1.2 

.8 

1.2 

2.95 

1.5 

1.2 

.9 

.9         1.5  1    3.s:» 

14 

,      2.7  1      2.5 

1.2 

.8 

1.1 

2.75 

2.9          1.2 

.9 

.9         1.5  .    3-7 

16 

2.7         2.5 

1.2 

.7 

1.1 

2.35 

4.3          2.8 

.9 

1.5,      1.5      3.:> 

16 

2.7 
2.7 
2.7 
2.7 
2.8 

'      2.8 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

1.0 
1.0 
0.9 

.8 
.8 

.7 

.7 
.7 
.8 
.9 
1.4 

2.0 

1.1 

1.0 

.9 

.9 

.9 

.9 

2.0 

1.45 

1.3 

1.3 

1.15 

1.05 

4.4    !      2.8 
4.3    !      2.8 
5. 75        2. 8 
4.9    1      2.7 

4.7  2.6 

4.8  2.2 

.9 
.9 
.9 
.9 
.9 

.9 

1.5  '       1.5       3.4 

17 

1.  4  ;       1. 5       3. 4 

18 

1.4         1.5       3.4 

19 

1.3         1.5       2.7 

20 

1.4         1.5       2.4 

21 

1.4         1.5       2.1.1 

22 

'      2.8 

2.5 

.7 

1.4 

1.2 

.9 

46 

1.5 

.9 

1.4         1.5       l.tf. 

23 

2.7 

2.5 

.7 

3.3 

2.5 

.9 

42 

1.3 

.9 

1.4         1.7       1.9 

24 

2.6 

2.5 

.7 

3.6 

2.75 

.9 

3. 7          1. 1 

.8 

1.4.       1.9       1.9 

25 

2.6 

2.4 

.7 

3.6 

2.8 

.9 

2.7    (      1.1 

.8 

1.4 

1.8.     l.N 

26 

2.5 

2.4 

.6 

3.5 

2.8 

.8 

2.  1          1.  1 

.8 

1.4 

1.8       1.8 

27 

2.4 

2.3 

.7- 

3.5 

3.5 

.6 

2.0    ,      1.9 

.8 

1.4 

1.9       1.8 

28 

2.4 

2.1 

.7 

3.4 

3.4 

.6 

1.7          1.6 

1.4 

1.4         2.6       l.» 

29 

2.4 

.7 

3.3 

3.3 

1.4 

1.6 

1.1 

1.5 

1.4         2.6  1     1.8 

30 

2.4 

.7 

3.1 

2.3 

.8 

1.6 

3.2 

1.5 

1.3  '      2.6 

1.8 

31 

,      2.4 

1 

.7 

1.6 

1.5 

3.3 

1.3 

1.8 

1 

Rating  table  for  Pecos  River  near  Pecos,  Tex. 

JANUARY  1,  1906,  TO  APRIL  25,  1906.« 


Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.^t. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis-     ' 
charge.  : 

Sec.-ft. 

Gage 
height. 

Dis- 
chaiige. 

Gagi» 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Feet. 

Sec.-ft. 

1    Feet. 

Sec.-fl. 

0.70 

70 

1.30 

210 

1.90 

385 

2.50 

000 

'    3.10 

0.80 

90 

1    1.40 

235 

2.00 

420 

2.60 

640 

3.20 

900 

0.90 

110 

1.50 

260 

2.10 

455 

2.70 

680 

3.30 

950 

1.00 

135 

1.60 

290 

2.20 

490 

2.80 

720 

3.40 

1,000 

1.10 

160 

1.70 

320 

2.30 

525 

2.90 

765 

3.50 

1,050 

1.20 

185 

1.80 

1 

350 

2.40 

560 

3.00 

810 

3.00 

1,100 

a  This  table  is  based  on  five  discharge  measurements  made  during  1906  and  is  well  defined  bdow  gage 
height  2.5  feet. 
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Rating  table  for  Pecoi  River  near  Peco$,  Tex, — Continued. 

APRIL  26,  ig06,  TO  DECEMBER  31,  1906.a 


afio 

10 

a7o 

25 

0.80 

40 

aw 

55 

1.00 

70 

1.10 

90 

1.20 

110 

1.30 

130 

1.40 

150 

l.fiO 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


175 

2.40 

200 

2.50 

225 

2.60 

250    1 

2.70 

280 

2.80 

310 

2.90 

340 

3.00 

370 

3.10 

406 

1 

3.20 

440 
475 
510 
560 
500 
630 
670 
715 
760 


1    3.30 

3.40 

3.60 

3.60 

3.70 

3.80 

a90 

400 

4.20 

805 

850 

900 

960 

1,006 

1,060 

1,115 

1,170 

1,290 


4.40 
4.60 
480 
5.00 
5.20 
5.40 
5.60 
6.80 


1,410 
1,530 
1,660 
1,790 
1,930 
2,080 
2,230 
2,380 


a  This  table  is  baaed  on  ten  discharge  measurements  made  during  1906  and  is  well  defined  between 
gage  heights  1.2  feet  and  4.4  feet. 

Monthly  discharge  of  Pecos  River  near  Pecos,  Tex.,  for  1906, 


Month. 


Discbarge  in  second-feet. 
Maximum. '  Minimum.     Mean. 


Total  in 
acre-feet. 


I 


January 

February 

March 

April 

May 

June , 

July 

August 

September 

October , 

November 

December 

The  year 


720 
600 
455 

1,100 
900 

760 
2,340 
805 
805 
175 
510 
1,930 


560 
455 

50 
TO 
55 
10 
10 
TO 
40 
55 
130 
250 


I 


543 
568 
196 
343 
355 
279 
622 
277 
120 
129 
208 
843 


30,500 
31,500 
12,100 
20,400 
21,800 
16,600 
38,200 
17,000 
7,140 
7,030 
12,400 
51,800 


2,340 


10 


382 


276,000 


Note. — Values  are  rated  as  follows:  January  and  February,  May  to  August,  November  and  Decem- 
ber, excellent;  March,  April,  September,  and  October,  good. 

Discharge  vieasurenients  of  Margneretta  Flume  near  Pecos,  Tex.,  in  1905-6. 


Date. 


Hydrographer. 


1905. 
November  11. 
December  6.. 


I 

.   J.M.  Giles... 
,'  E.Patterson. 


1906. 

January  1 '  J.M.Giles... 

February  9 E .  Patterson 

March  2 do 

March  22 | do 

.\pril6 do 

Mav2 ' 

May  11 

June  7 

June  8 

June  13 

June  14 

July  16 


Width. 


Feet. 
20.5 
20.5 


Area  of 
section. 


J.M.Giles... 
E.  Patterson. 
J.M.Giles... 

....do 

E.  Patterson. 

....do 

J  M.GUes... 


20. 
20. 
20. 
20. 
20. 
30. 
20. 
20. 
20. 
20. 
20. 
20. 


Sq.ft. 
14 
13.3 


10 
14 
27 
39 
30 
51 
41 
45 
45 
55 
55 
41 


Gam    I     Dis- 
height.      charge. 


Feet. 
0.80 
.65 


.60 
.75 
1.30 
1.90 
1.90 
2.50 
2.00 
2.20 
2.20 
2.62 
2.60 
2.00 


Sec.-ft. 


Daily  gage  height,  in  feet,  of  Margueretta  flume  near  Pecos,  Tex.,  for  1906. 


Day. 


Jan.  I  Feb.  Mar.  '  Apr. 


.1 


1 

0.6 

0.7 

2 

6 

3 

!        .6 

4 

6 

o 

.6 

m 

6 

!        .6 

7 

6 

8 

6 

9... 

6 

10 

:  :i    .6 

1.3 
1.3 
1.3 
1.3 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 


1.8 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.9 
2.2 
1.9 


2.4 

2.4 
2.2 
2.2 
2.3 

2.4 
2.4 
2.4 
2.3 
2.3 


2.0 

2.0 

2.25 

1.9 

1.7 

2.0 

2.15 

2.4 

2.4 

2.4 


2.5 
2.5 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
1.8 


Aug.  Sept. 


2.4 
2.4 
2.4 
2.4 
2.45 

2.5 

2.45 

2.6 

2.6 

2.4 


2.5 
2.4 
2.3 
2.2 
2.2 

2.2 
2.2 
2.0 
2.0 
2.0 


32 
21 


20 
27 
64 
130 
144 
237 
141 
152 
150 
202 
198 
124 


Oct. 

Nov. 
1.7 

Dec. 

1.9 

0.6 

1.9 

1.7 

.6 

1.9 

1.7 

.6 

1.9 

1.7 

.6 

1.9 

1.7 

.6 

1.9 

1.7 

.6 

1.9 

1.7 

.6 

1.9 

1.7 

.6 

1.8 

1.7 

.6 

1.8 

1.7 

.6 
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SURFACE   WATSB  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Margtieretta  Jlufne  near  Pteoi,  Tex.,  190& — Continued. 


Date.            Jan. 

Feb. 
0.7 

Mar. 

Apr. 



1.9 

May. 

2.0 

Jnne. 
2.45 

July. 

.Vug. 
X4 

flnpt. 

Oct. 
1.8 

Nov. 

Dec. 

11 0.6 

1.7 

1.8 

2.0 

1.7          0.4 

12 6 

1.7 

1.9 

1.9 

2.5 

1.8 

Xi 

2.0 

1.8 

a6          .4 

13 

.6 

1.7 
1.7 
1.7 

1.7 

1.9 
1.9 
1.9 

1.9 

1.9 
1.9 
1.9 

1.9 

2.5 

2.45 

2.4 

2.4 

1.8 
2.0 
2.0 

1.9 

2.4 
2.4 
2.5 

2.5 

2.0 
2.0 
2.0 

1.9  1 

1.8 
1.8 
1.8 

1.8 

.6             ,4 

U 

.6 
.6 

.6 

.6             .4 

15 

.6             .4 

16 

.6             .4 

17 6 

1.7 

2.0 

1.9 

2.2 

1.9 

2.5 

1.9 

1.8 

.6             .4 

18 '        .7 

.7 

1.8 

2.0 

1.9 

2.2 

1.95 

2.5 

1.9 

1.8 

.6             .4 

19 .7 

•  • 

1.8 

2.0 

2.0 

1.95 

1.9 

2.5 

1.9 

1.8 

.6             .4 

20 7 

1.8 

2.0 

2.1 

1.85 

1.95 

2.6 

1.9 

1.8 

.6            .4 

21 7 

1.9 

2.0 

2,1 

1.9 

2.0 

2.6 

1.9 

1.5 

.«             .4 

22 7 

1.9 

2.2 

2.3 

2.0 

2.0 

2.4 

1.9  i 

1.5 

.6            .4 

23 7 

1.8 

2.4 

2.3 

2.0 

2.3 

2.4 

1.9  ' 

1.5 

.6             .4 

24 7 

1.8 

2.4 

2.3 

2.0 

2.2 

2.4 

2.0 

1.5 

.6             .4 

25 7 

1.8 

2.4 

2.4 

2.0 

2.2 

2.4 

2.0 

1.5 

.6             .4 

26 7 

1.8 

2.4 

2.4 

2.2 

2.2 

2.4 

2.0 

1.8 

.6             .4 

27 

L3 

1.8 
1.8 
1.8 
1.8 
1.9 

2.4 

2.4 
2.4 
2.4 

2.5 
2.5 
2.4 
2.2 
2.2 

2.2 
2.2 
2.6 
2.5 

1.7 
2.2 
2.2 
2.1 
2.4 

2.4 

2.35 

2.4 

2.5 

2.5 

2.0 

1.0  1 
1.0  1 
1.0  t 

1 

1 

1.8 
1.8 
1.8 
1.7 
1.7 

.6 
.6 
.6 
.6 

28 

29 

30 

31 

Note.— These  gage  heights  are  equal  to  the  depth  of  water  in  the  flume  near  the  lower  end. 

Rating  table  for  Marguereita  flume  near  Pecos  j  Tex, 

NOVEMBER  17,  1905,  TO  MAY  24,  1906.« 


Oage 
height. 

Dis- 
charge. 

Gage 

height. 

Feet. 

Sec.-ft. 

Feet. 

1.00 

41 

1.40 

1.10 

48 

1.50 

1.20 

56 

1.60 

1.30 

65    . 

1 

1.70 

Dis> 
charge. 


Sec.-ft. 

87 

99 

112 


Gage 

height. 


Feet. 
1.80 
1.90 
2.00 
2.10 


Dis- 

Qase 
height. 

Di»- 

charge.  1 

chaige. 

*"iif- 

Feet. 
2.x 

*"i^- 

Ul 

2.30 

204 

156 

2.40 

230 

172 

MAY  25,  1906,  TO  DECEMBER  31,  1906.ft 


0.40 

12 

0.90 

0.50 

16  : 

1.00 

0.60 

20 

1.10 

0.70 

25 

1.20 

0.80 

30 

1.30    , 

1 

35 

1.40 

70 

1.90 

115 

1 
X40    • 

173 

41 

1.50 

78 

2.00 

125 

1    2.50 

186 

48 

1.60 

87 

2.10 

136 

'    2.60    1 

200 

55 

1.70 

96 

'    2.20 

148 

62 

1.80 

105 

1    2.30 

160 

1 

a  This  table  is  based  on  eight  discharge  measurements  made  during  1905-6  and  is  well  defined. 

i>Thi8  table  is  based  on  ten  discharge  measurements  made  during  1905-6  and  is  well  defined  betvem 
gage  heights  0.6  foot  and  2.5  feet.  Between  the  measurements  of  May  2  and  June  7, 1906,  a  change  of 
conditions  occurred.  As  nothing  is  Imown  of  the  exact  time,  the  change  of  rating  tables  is  made  naif- 
way  Iwtween  these  dates. 

Monthly  discharge  of  Margueretta  flume  near  Pecos,  Tex,,  for  1905-6. 


Month. 

Dischai 
Maximum. 

rge  In  second 
Minimum. 

.10 

l-feot. 
Mean. 

30.0 
23.1 

Totalis 
acre-feel. 

November  17-30 

1905. 

30 

833 

December 

30                   20 

1,420 

The  period . . . 

2,390 
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Monthly  dUcharge  of  Margueretta  flume  near  Pecoe^  Tex. ,  for  1906-6 — Continued. 


January.. 
February , 

Marcb 

April 

May 

June 


Month. 


1906. 


Dlachaise  In  aecond^feet. 


July 

August 

September. 
October.  ., 
November. 
December . 


Maximum. 

Minimum. 

Mean. 

35 

20 

22.3 

65 

25 

26.4 

141 

66 

114 

220 

126 

167 

220 

141 

178 

200 

96 

148 

186 

96 

142 

200 

166 

180 

186 

41 

122 

115 
96 
20 


78 
20 
12 


The  year. 


220 


12 


103 
47.9 
14.6 

105 


Total  In 
acre-f.et. 


1,370 
1,470 
7,010 
9,940 

10.900 
8,810 
8,730 

11,100 

7,260 

6,330 

2,850 

898 


76,600 


Note.— Values  are  rated  a^  follows:   November  and  December,  1905,  January  to  March,  May,  and 
October  to  December,  1906,  good;  April  and  June  to  September,  excellent. 

PECOS    RIVER   NEAR   MCK)RHEAD,   TEX. 

This  station  was  established  by  the  International  (Water)  Bound- 
ary Commission  in  April,  1900.  It  is  near  Moorhead,  immediately 
above  the  high  bridge  of  the  Southern  Pacific  Railroad.  The  con- 
ditions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  174,  page  110,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Pecos  River  near  Moarhead,  Tex.j  in  1906,  by  E.  E.  Winter, 


Date. 


Area  of 
section. 


January  4 . . 
January  8 . . 
January  13. . 
January  17 . , 
January  20 . 
January  24 . 
January  29 . . 
February  3 . 
Februarys. 
February  14. 
February  19. 
February  23. 
February  26. 

March  3 

March  8 

March  13... 
Mairhl7... 
March  22... 
March  25. . . 
Harch29... 

Aprils 

April  12 

AprU16 

April  20 

.\pril24 

April  28 

May  3 

May7 

May  11 

May  15 

May  20 

May  24 

May  29 

June  4 

Junes 

June  12 

June  16 

June  21 

June  25 


8q. 


ft. 
779 
770 
766 
770 
777 
771 
749 
762 
765 
786 
785 
782 
786 
752 
743 
732 
716 
691 
681 
675 
683 
661 
665 
693 
663 
681 
780 
768 
733 
718 
769 
680 
720 
805 
774 
770 
772 
708 
766 


Gage  I     DIs- 
heignt.,  charge. 


Ftet. 
2.1 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
1.95 
2.0 
2.0 
2.0 
2.0 
1.9 
1.75 
1.65 
1.55 
1.4 
1.35 
1.3 
1.4 
1.2 
1.2 
1.5 
1.15 
1.4 
2.1 
1.9 
1.75 
1.5 
1.55 
1.2 
1.5 
2.2 
1.76 
1.6 
1.9 
1.7 
1.6 


u\ 


Sec-fl. 
933 
765 
877 
818 
866 
822 
606 
740 
648 
830 
859 
836 
800 
661 
648 
508 
517 
475 
453 
439 
546 
426 
441 
668 
414 
545 
764 
730 
627 
605 
761 
496 
610 
768 
720 
684 
705 
679 
074 


Date. 


June  28 

July2 

July  10 

July  14 

July  18 

July  22 

July  26 

July  29 

August  3 

August  6 

August  22... 
August  29... 
September  4 . 
September  8 . 
September  13 
September  19 
September  24 
September  27 

October  3 

October  8 

October  11... 
October  16. . . 
October  19. . . 
October  23. . . 
October  25. . . 
October  29. . . 
November  3 . 
November  8 . 
November  12 
November  16 
November  21 
November  24 
November  28 
December  3.. 
December  7 . . 
Decembet  11 . 
December  14. 
December  18. 
Decemlx^r.3(). 


Area  of 

Gage 
hei^it. 

Dis- 

{section. 

1 

charge. 

*'v& 

Feet. 
1.6 

Sfc.'fL 

MJ7 

093 

1.1 

511 

780 

2.4 

709 

j    774 

2.1 

674 

721 

1.85 

581 

785 

2.75 

727 

803 

2.9 

874 

797 

2.7 

767 

762 

1.95 

700 

4,021 

21.3 

28.519 

842 

2.55 

760 

767 

2.05 

726 

810 

11 

613 

791 

2.4 

826 

815 

2.0 

625 

;    769 

1.7 

577 

750 

1.5 

543 

'    732 

1.45 

535 

683 

1.55 

506 

706 

1.5 

539 

717 

1.5 

564 

715 

1.5 

539 

714 

1.5 

559 

710 

1.5 

5.57 

711 

1.5 

524 

710 

1.5 

527 

694 

1.5 

542 

707 

1.5 

529 

710 

1.5 

518 

708 

1.5 

524 

706 

1.5 

520 

;    711 

1.5 

539 

'    720 

1.55 

4Wt 

687 

1.6 

532 

764 

2.2 

773 

778 

2.65 

775 

771 

2.4 

734 

779 

2.4 

729* 

702 

2.2 

720 
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Daily  gage  height^  in  feel,  of  Pecos  River  near  Moorhead,  Tex.,  for  1906. 


Day. 

Jan. 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 

t      2.1 

,      2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2  1 
2.1 
2  0 
20 
2.0 

Feb. 

Mar. 

1.9 

1.9 

1.9 

1.86 

1.86 

1.85 

1.8 

1.8 

1.75 

1.7 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.55 

1.56 

1.6 

1.6 

1.45 

1.4 

1.4 

1.4 

1.35 

1.35 
1  35 
13 
1  3 
1.3 
1.3 

econd'j 

Mar. 

700 
680 
O660 
640 
660 

680 
660 
O680 
650 
625 

600 
600 
oGOO 
570 
560 

550 
520 
520 
505 
505 

w 

o475i 
475 
475' 

0  455 

1 

455 
455 
440 
0440 
440 
440 

Apr. 

1.3 
1.3 
1.3 
1.3 
1.3 

1.6 
1.4 
1.4 
1.4 
1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.4 

1.3 

1.25 

1.4 

1.2 

1.2 

1.15 

1.15 

1.15 

1.2 
1.3 
1.4 
1.8 
2.05 

feet,  oJ 
Apr. 

440 
450 
460 
470 
480 

600 
540 
0545 
645 
485 

455 
a425 
430 
430 
435 

o440 
525 
485 
465' 

o530 

435 

415 

o415 

415 

1 

440 
490 
0545 
785 
935 

May. 

2.16 

2.1 

2.1 

2.1 

2.1 

20 
1.9 
1.9 
1.8 
1.75 

1.75 
1.7 
1.7 
1.55 
!    1.5 

I    1.4 
1.35 
1.85 
1.65 

1.4 

1.4 

1.4 

1.25 

13 

1.45 

1.6 

1.4 

1.46 

1.56 

1.7 

'Pecos 
May. 

925 
835 

o765 
765 
765 

745 
o7.'«) 
720 
670 
640 

O630 
630 
650 
610 

0  605 

610 
615 
625 

850 
O800 

670 

040 

610 

0  515 

5:», 

59o! 

610 

570' 

O.500, 

090' 

June. 

1.95 

20 

4.95 

2.45 

2.26 

1.85 
1.6 
1.75 
2  05 
1.85 

1.7 

1.6 

1.46 

1.4 

1.7 

1.9 

1.96 

1.96 

1.9 

1.8 

1.75 

1.6 

1.6 

1.56 

1.6 

1.4 

1.45 

1.66 

1.4 

1.2 

July. 

1.15 
1.1 
1.1 
.    1.05 
1.3 

1.6 
335 
50 
.    2.5 
235 

.  2  3 
1    2.1 

2.1 

2.1 
•    2  2 

1.95 

20 

1.85 

20 

2.45 

'    2.6 
2  75 
30 
2  9 
29 

2  9 

2.85 

2  7 

2.86 

2.4 

2.26 

near  . 
July. 

525 
a  610 
510 
500 
540 

580 
2.060 
4.400 

730 
O705 

700 
675 
675 
0  675 
605 

610 
630 
o580 
605. 
675 

700 

o725 

855 

845 

0  875 

875 
850 
770 
o850 
705 
675 

Aug. 

2.1 
2.0 
1.9 
1.7 
1.7 

14  6 
3.9 
2.4 
2.15 
1.95 

23.65 

20.26 

4  0 

2.65 

2.4 

2  06 
2.0 
.    2.0 
I    2.15 
1    2.5 

2.6 
,    2.56 
2.5 
2.4 
2.35 

2.2 

8.25 

2.5 

206 

2  1 

2.06 

Sept. 

2.1 

2.75 

23 

2.15 

2.8 

2.9 
2.55 
2.4 
2  35 
2.2 

2.16 
2  0 
2  0 
1.9 
1.86 

1.76 

1.75 

1.7 

1.7 

1.66 

1.6 
1.6 
1.6 
1.6 
1.65 

1.6 

1.46 

1.56 

1.6 

1.6 

Oct. 

1.5 

1.55 

1.55 

1.55 

1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

15 

i    1.6 

'    1.5 

1.5 

1.6 

1.6 

1.5 
1.5 
1.5 
1.5 

15 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
15 
1.6 

Nov. 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1-5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55  1 

1 

D«-. 

1 

2 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 
1.95 
2.0 
2.0 
2  0 

2.0 
2.0 
20 
20 
2  0 

3o 

20 
2  0 
20 
2.0 

20 
20 
2  0 

1  .Vi 

1    h 

3 

1   r> 

4 

1    ». 

5 

l.<) 

6 

2  >»5 

7 

8 

2  l.S 
2  45 

9 

2  .» 

10 

2.y 

11 

2  «o 

12 

2  6 

13 

14 

15 

16 

17 

18 

19 

20 

• 

21 

2  45 
2.4 
2  4 

2  A' 
2  4 
2  4 
2  4 
2  4 

2  li 

22 

2  3 

23 

2  :i 

24 

2  .1 

25 

2  .J 

28 

2  ■> 

27 

2  .1 

28... 

29...- 

2  2 

9   'i 

30 

t  •» 

31 

2  2 

Daily  d 

ischarg 

e^  ins 

River 

Moorhi 

rorf.  r< 

Oct. 

530 
525 
O505 
515 
510 

520 

0  540 
550 
560 

0565 
560 
555 
550 
545 

o540' 
545 
555 

O560 
560 

560 
555 

o555 
540 

0525 

525 
525 
526 
o525 
525 
530 

1906. 

Day. 

Jan. 

1.000 
980 
955 

a935 
840 

815 

790 

a  765 

775 

785 

855 
865 
a  875 
860 
845 

830 

0820 

835 

850 
0  865 

850 
840 
830 
o820 
810, 

795 
785 
770 
0  605 
695 
605 
1 

Feb. 

710 
725 
a  740 
730 
720 

710 
700 
0650 
670 
690 

715 
740 
815 
o840 
845 

850 
STjO 
855 
oWK) 
850 

845 
840 
0  835 
825 
810 

a»00 
800 
800 

June. 

790 

810 

4,340 

01.090 

850 

675 
570 
O720 
840 
770 

720 
o685 
655 
645 
680 

O705 
715 
715 
705 
090 

0  68.5 
675 
675 
670 

0  675 

655 

m) 

605 
545 

Aug. 

670 

O890 
650 
650 

018,470 

1,840 

790 

740 

TOO, 

35.570 

26.940 

1,910, 

865; 

790 

710 
700 
700 
720 
765' 

1 
780 
o770 
765 
755 
750' 

735 
8,870 

766 
o725 

730 

725; 

1 

Sept. 

730 
800 
670 
o625 
825 

855 

835 

o825 

800 

725 

700 
625 
0625 
610 
600 

585 
585 
575 
o575 
565 

560, 

560' 

560 

o545, 

550; 

545 
a  535 
555 
545 
545 

Not. 

530 
535 
«540; 
540 
540 

535 
59D 
O530 
S30 
525 

525 

O520 
520 

520 

0525 
525 
525 
520 

Sib 

«52U 
525 
530 

O540, 

64S 

1 

530 
515 
•  500 
50O 
50O 

1 

Dec. 

1 

2 

3 

4 

6 

6 

7 

8 

0 

50f> 

a.>  0 
ivl' 
fvil 

710 

a  -'iH 

M.. 

10 

11 

.VM* 

c  7Tt' 

12 

Tfo 

13 

7-!ii 

14 

o7:i5 

15 

725 

16 

73) 

17 

T.-i' 

18 

o  TU- 

19  

TS.' 

20 

'*} 

21 

7:^' 

22 

?3' 

2,3  

721' 

24 

rr^ 

25 

?25 

26 

7.V 

27 

:?i) 

28 

Till 

29 

71  .s 

30 

a7X* 

31 

721  • 

" 

o  Dates 

of  mea 

isureme 

nts. 

PECOS   BIVER   DRAINAGE   BASIN. 


9T 


April 

Siay 

June 

July 

August 

September. 
October... 
November. 
December. 


Monthly  discharge  of  Pecos  River  near  Moorhead,  Tex.,  for  1906. 


Month. 


DiachATge  In  aeeond-feet. 


Maximum    Minimum.      Mean. 


January 

February 

March 


The  year. 


1,000 

860 

700 

t»5 

025 

4.340 

4,400 

35.570 

855 

560 

545 

880 


35,570 


005 
650 
440 
415 
515 
545 
500 
650 
535 
510 
500 
500 


415 


830 
779 
555 
498 
672 
829 

QJft 

3,610 
641 
539 
525 
710 


920 


Total  in 
aore-feet. 


51,025 
43,279 
34,126 
29,643 
41,316 
49,349 
52,175 
221,990 
38,152 
33,144 
31,250 
43,636 


669,094 


GALLINAS   RIVER   NEAR  LAS    VEGAS,    N.    HEX. 

This  station  was  established  August  13 ,  1903,  at  Las  Vegas  Hot 
Springs,  6  miles  above  Las  Vegas,  N.  Mex.  The  establishment  of 
this  station  was  primarily  for  the  purpose  of  determining  the  amount 
of  water  available  for  diversion  and  storage  in  the  San  Guyjuella 
basin  about  6  miles  northwest  of  Las  Vegas.  The  conditions  at  the 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  174,  page  115,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Discharge  measurements  o/Gallinas  River  near  Las  Vegas  y  JV.  Mex.j  in  J  906. 


Date. 


March  14... 

April  15 

April  18 

April  28 «... 

April  28 

May  24 

Mav27 

July  18  ft.... 
July  206.... 
August  15  fr 


Hydrographer. 


J.  M.  Oilds... 
£.  Patterson. 

do 

J.  M.  Giles... 

do 

E.  Patterson. 

do 

J.  M.  Giles... 

do 

....do 


Width. 


Area  of 
section. 


Feet. 

Sq.ft. 

20 

17 

26 

35 

26 

39 

32 

45 

28 

40 

26 

35 

25 

31 

28 

40 

28 

41 

18 

15 

a  Measurement  made  from  bridge. 


Gage 
height. 

Dis- 
charge. 

Feet.     1 

8ec.-ft. 

2  00 

22 

2  30 

66 

2.45  ' 

96 

2  57 ; 

138 

2.50  1 

116 

2.40  1 

76 

2.28  ' 

55 

2.15 

42 

2.15  ' 

41 

1.95 

1 

17 

ft  Measurement  made  from  trestle. 


Daily  gage  height,  infect,  ofGalhnas  River  near  Las  Vegas,  N.  Mex.,  far  1906. 


Day. 

Jan. 

1 : 

1.9 

2 

1.9 

3 

1.9 

4 

1.9 

5 

1.9 

fi 

1.9 

7 

1.85 

8 

1.8 

o 

1.8 

10 

1.8 

11 

1.8 

12 

13 

1.8 
1.8 

14 

1.8 

15 

1.8 

Sept.  I  Oct.  !  Nov. 


1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 


2  0 

20 

20 

1.95 

2.05 


2.1 
2.1  "♦ 
1.95 
1.9 
1.85 


2. 
2. 
2 
2 

1. 

1. 
2 
1. 
1. 
1. 


0 
0 
0 
0 
95 

95 

0 

95 

9 

9 


9 

1 
1.9 

85 

1.95 

8 

1.95 

8 

2.0 

85 

2.0 

1.9 
1.9 
1.9 
1.9 
1.9 


Dec. 


2.0 
2  05 
2.2 
2.9 
2.7 

2  5 

2.45 

2.3 

2.3 

2.2 

2.2 
2.2 
2.2 
2.1 
2.1 


8077— IBB  210—07- 


98 


SURFACE   WATER  SUPPLY,  1906. 


Daily  y age  height,  infett,  ofG<Ulina$  River  near  Las  Vegas,  N.  Mex.,for  1906 — Con. 


Day. 

Jan.  , 

Feb. 

1.8 
1.8 
1.8 
1.8 
1.8 

2.1 

1.9 

2.05 

1.95 

1.9 

1.9 
1.9 
1.9 

Mar. 

16 

17 

1.8    ' 
1.8    ' 
1.8    , 
1.8    ' 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8    I 
1.8    ' 
1.8    ; 
1.8 
1.7 
1.75  1 

2.1 
2.0 

18 

2.0 

19 

1.95 

20 

1.9 

21 

2.0 

22 

33 

24 

2.0 
2.0 
2.0 

26 

2.1 

26 

2.2 

27 

2.2 

28 

2.2 

29 

2.4 

30 

2,2 

31 

2.0 

Aug. 

Srpt. 

20 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.85 

1.9 

2  3 

1.9 

2  15 

1.9 

2  1 

1.9 

2.0 

1.9 

Oct. 

Nov. 
1.9 

D«r 

20 

1.95 

1.65 

1.9 

1-9 

1.8 

1.9 

1.95 

1.75 

1.9 

2.0 

1.65 

1.9 

2.0 

1.6 

1.9 

2.0- 

1.75 

1.9 

2-0 

1.8 

1.9 

2.0 

1.8 

1.9 

20 

1.7 

1.9 

2.0 

1.75 

1.9 

2.0 

1.95 

1.9 

2  0 

20 

1.9 

20 

20 

1.0 

2  0 

2  1 

1.9 

2.0 

2.1 

1-9 

Rating  tabic  for  Gallinas  River  near  Las  Vegas^  N.  Mex.yfor  1906. 


Gage 
height. 

Dis- 
chaige. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
chaxge. 

Gage 
height. 

Dis- 
chaige. 

Gage 
hei^t. 

Dia- 
chaige. 

Feet. 
1.60 
1.70 
1.80 

See.'ft. 

8 

Feet. 

1.90 

2.00 

;    2.10 

1 

Sec.-ft. 
14 
22 
33 

Feet. 
2.20 
2.30 
2.40 

!' 

8ec.-ft,       Feet. 

47     1    2.50 

64    1     2.60 

84    !;    2.70 

i; 

8ec.-fi. 
107 
134 
165 

Feet. 
2.80 
2.90 

240 

NoTE.~The  above  table  Is  based  on  ten  dlschaige  measurements  made  during  1906  and  la  well  defined 
between  gage  heights  1.9  feet  and  2.6  feet. 

Monthly  discharge  of  Gallinas  River  near  Las  Vegas^  N.  Mex. ,  far  1906. 


Month. 


January 

February 

March 

April 

May 

June , 

July 

August 

September 

October 

November 

December 

The  year, 


Discharge  in  second-feet 

Mi^itntiin 


Maximum. 


14 
33 
84 

200 

134 
64 

120 
74 
64 
33 
22- 

240 


240 


4 

8 

14 

47 

64 

8 

8 

14 

8 

2 

14 

14 


Mean. 


9.2 
11  1 
25.9 
987 
101  0 
31  8 
385 
21. 
14 
17 
15 


.9 

7 
0 
7 


45.6 


3&9 


Totaiin 
acre^^eet. 


5riS 

615 

i.sa> 

&.S70 
6,210 
1,890 
2,370 
1,.S30 

S75 
1.050 

934 
2.800 


36,101^ 


Note.— Values  are  rated  as  follows:  Januar>',  February,  and  September  to  November,  fair;  itemain- 
der  of  year,  good. 


HONDO   EIVER   AT   B08WELL,    N.  MEX. 

This  station  was  established  April  25,  1903,  and  was  discontinued 
March  2,  1906.  It  is  located  at  the  bridge  at  the  intersection  of  Main 
and  Vegas  streets,  Roswell,  N.  Mex.  The  conditions  at  the  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  174, 
page  117,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 


PECOS   KIVER   DEAINAGE   BASIN. 
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Discharge  measwremenis  of  Hondo  River  at  Rotwell,  N.  Mex.^  in  1906, 


Date. 


January  15.. 
February  3-. 
February  12. 
February  19. 
April  Ca 


Ilydrographer. 


Width. 


E. 


£. 


Patterson. 

-do 

.do 

.do 

C.  Murphy. 


Feet. 

18 

18 

16 

4 


Area  of 
section. 


Sq.  ft. 
5.6 

lao 

&2 
.8 


Gage 
height. 


FeeL 
L70 
2.10 
L£5 
1.45 
1.52 


Dis- 
charge. 


Sec. 


t 


18 
4.9 
.33 
.6 


•  Estimated. 


Daily  gage  height,  mfeet,  of  Hondo  River  at  Roswelly  N.  Mex.ffor  1906, 


Day. 

Jan. 

Feb. 

liar. 

Day. 
12. . .  

Jan. 

2.45 

2.35 

2.25 

2.1 

2.0 

2.3 

2.05 

1.8 

2.2 

2.<5 

2.6 

Feb.    Mar. 

1 

I 

2.5 

2.5 

2.4 

2.3 

2.15 

2.0 

2-3 

2.45 

2.2 

2.35 

2.3 

2.2 

2.2 

2.2 

2.2 

2.25 

2.0 

2.0 

1.5.. 

1 
1.4  , 
1.4 

1 

..... .t 

1 

1.75 

1.9 

1.65 

1.65 

1.6 

1.5 

1.55 

2 

13 

3             

14 

4 

15 

5.. .         ...... 

16 

6.            

17 

7 

18 

8 

19 

20 

21 

1.5    : 

9 

1.5 
1.5 
1.5 

....... 

1.45  1 

10 

1.4     

11 

22 

1.4      

Day. 


Jan. 


23 

2.5 

24 

2.55 

25 

2.6 

26 

2.55 

27 

2.C5 

28 

2.55 

29 

2.5 

30 

2.5 

31 

2.35 

Feb. 


1.4 
1:4 
1.4 
1.4 
1.4 
1.4 


Mar. 


Note. — The  gage  was  lowered  3.00  feet  February  8,  1906;  all  gage  heights  for  1€06  refer  to  the  new 
datum. 

Daily  discharge^  in  secondjfeety  of  Hondo  River  at  Roswell,  N.  Mex.jfor  1906. 


Day. 


1. 

2. 
3. 


0. 

6. 

T 
I   . 

8. 

9. 
10. 
11. 


Jan. 

Feb. 

33 

21 

33 

21 

29 

21 

25 

21 

20 

23 

15 

12 

25 

12 

31 

2 

21 

2 

27 

2 

25 

1 

Day. 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Jan. 

Feb. 

31 

2.5 

27 

4.5 

23 

1.6 

18 

1.6 

15 

1.2 

25 

0.6 

16 

.9 

8 

.6 

21 

.4 

31 

.2 

38 

.2 

Day. 


23 
24 
25 
26 
27 
28 
29 
3D 
31 


Jan. 


33 
36 
38 
36 
36 
36 
33 
33 
27 


Feb. 


Note. — These  dischai^s  were  obtained  by  the  indirect  method  for  shifting  channels. 
MoTithly  discharge  of  Hondo  River  at  Roswell^  N.  Mex.ffor  1906. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

January 

38 
23 

8 
0.2 

27.3 
5.5 

1.680 

Fflhni*rv ,        - 

305 

The  period . 

1.980 

. 

Note. — Values  rated  as  approximate. 
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SURFACE    WATEB   SUPPLY,  1906. 


HONDO   RIVER    AT   HONDO   RESERVIOR   SITE,    NEW   MEXICO. 

This  station  was  established  March  9,  1903,  at  the  first  New  Mexico 
reservoir  dam  site,  12  miles  southwest  of  Roswell,  N.  Mex.  The 
conditions  at  the  station  and  the  bench  marks  are  described  in  Wat^r- 
Supply  Paper  No.  174,  page  118,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measuTtnienU  of  Hondo  River  at  Hondo  reservoir  site,  New  Mexico^  in  i.** 


Date. 


Hydrographer. 


January  13 E.  Patterson 

January  31 do 

February  9 |  J.  M.  OlteB 

February  13 ;  E.  Pattemon 

February  24a  ..' do 

April  6 E.  C.  Murphy 

Aprils E.  Patterson 

April  24 1  J.  M.  GiJes 

April  28 do 

August  6^ do 

December  20 . . .    William  A.  Lamb. 


Width. 


Feet. 
20 

•:3 

16 

18 

13 

12 

17 

16 

16 

14.7 

1L5 


Area  of 
section. 


Sq.  ft, 
11 


Gage 

heignt. 

Feet. 

3.00 


u 

3.06  ' 

10 

3.0O  1 

12 

ao6 . 

68 

2.70 

11 

Z96 

9 

3.05 

13 

2.80 

11 

Z65 

&4 

Z30 

4.8 

2.10 

Dis- 
cbargp. 

Sec.-ft. 

r 

31 

> 

>> 

a' 

18 

•23 

•30 
i3 
19 


a  Part  of  flow  of  river  diverted  into  Inlet  Canal  about  2  miles  abo\'e  the  station. 
b  Measured  at  Scour  Gate  No.  1. 

Daily  gage  height,  in  feet,  of  Hondo  River  at  Hondo  reservoir  site,  New  Mexico,  for  19(jt. 


Day. 

Jan. 

4.4 

4.8 
4  75 
4.6 
4.3 

4.7 

4.0 

2.75 

2.9 

2.9 

ao5 

3.0 

ao5 

ai 

ao5 

a  05 

ai 

a2 

3.15 

a2 

a  25 
a3 

3.25 

a  25 
a3 

a  15 
a  15 
a  15 
a  15 
a  15 
ao5 

Feb. 

■ 

ao 
'  ai 
ao 
ao 
ao 

ao 
ao 
ao5 
ao 

2.95 

ao 
ao5 
ai 
ao5 

2.9 

2,9 
2.9 
2.9 
2.9 
2.85 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 

Mar. 

2.6 
2.6 
2.6 
2.6 
2.65 

2.65 

2.6 

2.6 

2.6 

2.4 

z« 

2.45 
2.45 
2.45 
2.75 

2.4 
5.3 
2.3 
2.15 

2.2 

2.3 

2.35 

2.35 

2.4 

2.35 

Apr. 

May. 

June. 

July.' 

Aug. 

Sept. 

Oct. 

Nov. 

2L3 
Z3 
2.4 
2.4 
2.3 

2L25 

2.2 

2.2 

Z2 

±2 

2.3 
2.3 
Z2 
2L2 

a2 

%2 
2.2 
2.2 
Z2 
2L2 

2.8 
2.8 

ao 
ai 
a25 

19 

2.4 
2.2 

"i"4" 

D«. 

I 

2.4 
2.35 
2.65 
2.95 

2.55 

2.6 

2L55 

2.5 

2.5 

2.3 

2.2 

2.2 

2.15 

2.1 

2.1 
2.05 

ao 

2.9 
2.7 
2L7 
2L7 

2.75 

2.55 

2.15 

2.1 

2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

1.95 

1.9 

1.9 

L95 

2.15 

2.3 

•13 

2 

1 

2.35 
2.05 
2.15 
2L55 

2.3 

->  •» 

3 

1 

14 

4 

2.1 

1 

i3 

5 

2.9 

ao 

' 

t  '•) 

6 

. 

2. -2 

7 

a  05 

ai 

a4 

1 

23J 

8 

i            1 

2.5 

9 

1 

•15 

10 

a3 
ao5 

2.95 

1 

•1.2 

1 
1 

14 

12 

( 

2.4 

13 

2.95 

'            i 

iJ 

14 

ao 
ao 

a  05 
a  15 
a  05 

2.9 

ao 
ao 

2.95 

2.9 

2.85 

16 

1 

16 

■ 

2.15 

17 

<»  *> 

18 

! 

2.15 

19 

20 

11 

21 

1 

11 

22 

. 

" 

11 

23 

2.2 
2.3 
2L1 

2.1 

24 

o  » 

25 

2.75 

■■ 

i: 

26 

2.75 

2.7 
2.6 
2.55 
2.35 

■ 

11 

27 

' 

2.2 
2.3 
2.7 

ai 

11 

28 

21 

"q 

1 

•11 

30 

1 

ao6 

2.6 

11 

31         

1 

11 

1 

i 

Note.— The  river  was  dry  on  days  when  the  gage  was  not  read,  except  from  August  7  to  29. 
charge  during  that  period  was  measured  at  Scour  Gate  No.  1. 


Tbedi* 
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Daily  discharge^   in  second-feet^  of  Hondo  River  at  Hondo  reservoir  site,  New  Mexico^ 

far  1906. 


Day. 


3. 
4. 


0. 

N. 

9. 

10. 

II. 
12. 
13. 
14. 


Jan. 


Feb. 


17. 
LS. 
19. 
30. 

21. 
22. 
23. 
24. 
i".. 


3i. 


2S. 
29. 
30. 
31. 


158 
200 
195 
180 
148 

190 
118 

19 

26 

26 

35 
32 
35 

38  : 

35, 

35  I 
38  , 
44  1 
41 
44 

48 
52 
44 
44 

48 

37 
37 
37 
37 
37 
31 


Mar. 


Apr. 


28 
34 
28 
28 
28 

28 
28 
31 
28 
25 

28 
30 
32 
30 

22 ; 

21' 

21 

20 

20! 
18 

11 
11 
11 
10 
10 

10 

7 
7 


7 
7 
7 
7 
8 

8 
6 
6 
6 
2 

0 

0 ; 

0 
0 
0 

3 
3 
3 
3 
10 

2 
1 
1 
0 
0 


May. 


2 

1 

7 
17 
15 

19 
22 
25 
44 
37 

27 
22 
22 
24 
29 

32 
38  , 
32  1 
30  I 

»i 

36 
33 
34 
31 
26 


June. 


1 

^ 

I          0 

25 

1       1 

23 

1 

18 

1      1 

16 

2 

8 

!      1 
1 

0 
0 
0 
3 
0  t 

0  I 

0  ' 
0 

0 
0 

0  I 
0, 

o! 

0 
0 

•   0| 
0  ' 

0 
0 
0 
0 
0 
i 

0  I 
0| 

o! 

0  , 


July.  I  Aug. 


Sept. 


0 
0 
0 
•  0 
0 

0 
0 
0 
0 
0 

0 
0 

0  I 
0 
0 

0 
0 
0 

0  ' 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 


0 
6 

1 

2 
13 


0 

5 

a 

0 

3  . 

0 

3  1 

0 

2 

0 

2 

0 

2 

jO 

I 

0 

0  1 

0 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0. 

3 

0 

5 

0 

2 

o' 

0 

0 

0 

4 

0 

6 

0 

21 

0 

39 

45 

0 

15 

3 

32 

3 

32 

2 

46 

2 

54 

2 

66 

1 

39 

1 

13 

6 

0 

13 

8 

Dec. 


9 
6 
13 
9 
6 

7 
12 
18 
18 

9 

14 

14 

10 

0 

0 

6 
7 
6 
0 
5 

5 
6 
5 
5 
5 

5 
5 
5 
5 
5 
5 


Note.— Theae  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 
Monthly  discharge  of  Hondo  River  at  Hondo  reservoir  site,  New  Mexico,  for  1906. 


Month. 


January 

Pebruarv 

March..'. 

April 

May 

June 

July 

Augusts  8  days. 

September 

October 

November 

December 


Discharge  in  second-frot. 


The  period * 


Maximum. 

Minimum. 

M^n. 

200 

19 

67.4 

34 

7 

21.6 

10 

0 

3.10 

44 

1 

24.4 

3 

0 

0.10 

0 

0 

0 

6 

0 

a32 

39 

.    0 

10.1 

45 

•   0 

5.23 

39 

1 

7.32 

66 

0 

14.4 

18 

0 

7.23 

Total  in 
acre-feet. 


4,140 
1,200 
.191 
1.450 
6.1 
0 

19.7 
160 
311 
450 
857 
445 


9,230 


XoTE. — Values  are  rated  as  approximate. 


INLET   CANAL    AT    HONDO    RESERVOIR,  NEAR    ROSWELL,  X.  MEX. 

This  station  was  e3tablished  August  7,  1906,  for  the  purpose  of 
determining  the  amount  of  water  diverted  into  the  Hondo  reservoir. 
It  is  located  12  miles  southwest  of  Roswell,  just  below  the  sand^ 
check  at  the  lower  end  of  the  Inlet  Canal. 

The  station  is  located  on  a  curve  of  the  channel.     The  bed  is 
somewhat    shifting   on    account    of    the    channel    being   excavated 
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through  a  more  or  less  shifting  material.  Both  banks  are  high  and 
not  liable  to  overflow. 

At  low  water  discharge  measurements  are  made  by  wading  50  feet 
below  the  gage.  High-water  measurements  are  to  be  made  from  a 
cable  and  car,  which  will  be  erected  during  the  present  season. 

The  gage  established  August  7  consists  of  notches  cut  in  the  ver- 
tical face  of  the  right-hand  wing  wall  of  the  sand-check  gate.  The 
graduations  range  from  2  to  5.5  feet.  On  August  25  a  gage  wa.^ 
established  by  the  reclamation  engineers.  It  consists  of  a  timber 
graduated  from  0  to  2.3  feet,  fastened  to  the  east  face  of  the  first 
partition  from  the  east  end  of  the  sand-check  gate.  The  zero  rest> 
on  the  sill  of  the  gate.  A  separate  rating  curve  should  be  used 
from  August  25  to  December  31.  Observations  at  this  station  arp 
made  by  John  F.  Boscoe,  gate  keeper  at  the  Hondo  reservoir. 

Discharge  nucavremenU  of  Inlet  Canal  at  Ilondo  reservoir^  near  Rotwelly  N.  Jfet.,  \n  7!^* 


Date. 


Augusts ^  J.  M.  QUes. 

August  7 ! do. 


Ilydrographer. 


Width. 


I  Area  of 
section. 


Oage 
leiimt. 


heigl 


December  20 


Wllliiun  A.  Lamb. 


Feet. 

Sq.ft. 

Ffft. 

48 

34 

2.02 

55 

51 

2.33 

35 

22 

00.22 

Dif- 
chaip- 

Ser.-i't. 


a  Second  gage. 

Daily  gage  height,  in  feet,  of  Inlet  Canal  at  Hondo  Reservoir ,  near  Rosurll,  X.  Mt- 

for  1906. 


Day. 

Aug. 

Sept. 

1 

!05 
.05 
.04 

2 

3 : 

4 

5 

(i 

7 

2.25 

1.05 

2.25 

1.0 

1.2.S 

0.3 

8 

9 

10 

.02 

11 

.04 

12 

13 

r 

14 

.04 

15 

.02 

16 

t 

Oct. 


Nov. 


Deo. 


0.2 
.3 
.4 


Day.         i  Aug. 


05 
1 
1 
1 
1 
1 
1 
1 

15 

1     i. 
i 


0.05 

.45 

.05 

.75 

.05 

.95 

.65 

.5 

.4 

.4 

..35 

.  :i5 

.3 
.3 
.25 

* 

17. 

18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2fi. 
27. 
2S. 
29. 

rw. 

31. 


Sept. 


Oct. 


1.1 

.fi 

k 

.6 

0.3 

.25 

.35 

.1 

.15 

.05 

.1 

Nov. 


Dtc 


06 
02 


.0 

.3? 

0 

0« 

.  -• 

0.1 

.  1 

.15 

.3 

.1 

.2 

.15 

o 

.2 

.2 

o 

.1 

.15 

2 

.1? 

.15 

•n. 

Note.— The  canal  was  dry  on  days  when  the  gage  was  not  read. 
SCOUR    GATE    NO.   1 ,  HONDO    RESERVOIR,  NEAR   R08WELT.,  N.  MEX. 

This  station  was  established  for  the  purpose  of  determinino;  the 
amount  of  water  flowing  down  Hondo  River  past  the  reservoir.  It  i-* 
located  just  below  the  opening  of  the  scour  gate. 

Discharge  measurements  are  made  by  wading  at  convenient  poiui;* 
below  the  gate.  The  channel  is  straight  below  the  gate  and  is  in  fair 
condition  for  measurements. 


PECOS   RIVEB   DRAINAGE   BASIK. 
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The  gage  consists  of  graduations  from  0.5  to  2.5  feet,  painted  on 
the  concrete  wing  wall  at  the  east  side  of  the  gate  opening.  Observa- 
tions at  this  station  are  made  by  John  F.  Boscoe,  gate  keeper  at  the 
Hondo  Reservoir. 

Discharge  meaturements  of  Scour  Gate  No.  i,  Hondo  Reservoir ^  near  Ro»well,  N.  Mez.y 

in  1906. 


Date. 


August  6. 
August  7. 
August?. 


Hydrographer. 


J.  M.  Giles. 

do 

do 


Width. 


Feet. 
14 

15.5 
16 


Area  of 
section. 


Sq.ft. 
5.4 
8.6 
11 


Oage    j      Dls- 
heigot.  >  chaige. 


Feet. 
.50 
,70 
.85 


Sec.-ft. 
5.3 
15 
23 


Daily  gage  height  and  discharge  of  Scour  Gate  No.  J,  Hondo  Reservoir,  near  Roswell, 

N.  Mex.,  for  1906. 


August. 

September. 

* 

Day. 

August. 

September. 

Day. 

Gage 
height. 

Feet. 

Dis- 
chaige. 

Sec.-ft. 

Gage 
height. 

DIs- 
chaxge. 

Gage       Dis- 
height.  chaige. 

Gage 
height. 

Dls- 
chaigr. 

I 

Feet.   \Sec.-ft. 
0.3           1.6 
.35  '        2.2 
.3    1        1.6 
.2    '         .8 
.2    1          .8 

.2  ;       .8 

.1     1          .2 
.1              -2 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

Feet. 

Sec.'ft. 
0 
0 

Feet. 




Sec.-ft. 
0 

2                               ' 





0 

.3        

0 

4 

0 

5 

0 

♦>     

0 

0.6 
.6 
.6 
.6 



9.5 

9.5 

9.5 

5.3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

9 

.1 
.05 

■? 

0 

10 

0 

0 

u 

.1              .2 

0 

0 

1        0 

I           0 

0 

0 

0 

0 

1.2 

5.3 

i.3             55 

12 

0.25 
.5 

0 

13 

1 

14 

Mean 

15 

i.Ti 

2.1 

16 

Run-ofl     in 
acre-f  e  e  t, 
(7-^1) 

17 

1 

18 

80 

125 

Note. — The  scour  gate  was  dry  after  September  30. 

PENASCO   RIVER    NEAR   DAYTON,  N.  MEX. 

This  station  was  established  September  12,  1905,  about  2  miles 
east  and  1  mile  north  of  Dayton  and  about  1  mile  above  the  mouth 
of  the  river.  The  conditions  at  the  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  174,  page  121. 

Discharge  measurements  of  Penasco  River  near  Dayton.  N.  Mex.,  in  1906. 


Date. 


January  11. 
January  16.. 
February  1 . 
Februazv  13 


ITydrcgrapher. 


£.  Patterson. 

do 

do 

J.  M.  Giles... 
E.  Patterson. 
J.  M.  Giles... 
do 


March 
Maich29... 
April  20.... 

May  10 i do. 

October  30 ,  William  A.  Lamb . 


Width. 


Feet. 
24 
25 
20 
28 
20 
16 
24 

1.5 

9 


Area  of 
suction. 


So.  ft. 

15 

19 

21 

24 

11 

8.4 

19 

.3 
o 


Gage 
height. 


Feet. 
1.30 
1.38 
1.38 
1.40 
1.06 
1.00 
1.30 
.80 
1.05 


Dis- 
charge. 


Sec.', 


49 

48 

53 

10 

8. 

:j8 
0. 
2 
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Daily  gage  height,  in  feet,  cf  Penaaco  River  near  Day  ton,  N.  Mex.jfor  1906, 


Day. 

Jftn. 

Feb. 

Mar. 

Apr. 
1.0 

May. 

LI 

June. 

a3 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec. 

1 

- 

1.4 

a7 

as 

a8 

1.1 

L7 

2 

1.3 

1.0 

1.1 

.3 

.7 

.9 

.8 

LI 

LO 

3 

1.3 

1.0 

1.1 

.3 

;    •» 

1.0 

.8 

LI 

L3 

4 

1.3 

1.2 

1.1 

.1 

t        .7 

.8 

.9 

LI 

L3 

5 

1.3 
1.3 

1.3 
1.3 

LO 
.9 

.9 

.8 

.7 
.6 

1.0 
1.0 

LI 
LI 

1  3 

6 

0.7 

L3 

7 

1.2 

1.3 

.8 

.8 

.7 

.7 

1.0 

LI 

L3 

8 

1.2 

1.3 

.7   

.7 

t        .7 

.9 

1.0 

LI 

L3 

0 

1.2 

1.2 

.7 

.7 

.7 

.9 

1.0 

LI 

L3 

10 

1.4 

1.2 

1.2 

.8 

'       .7 

.7 

.8 

1.0 

LI 

L3 

U 

1.2 

1.2 

.8 

7 

.  7 

.8 

1.0 

LI 

1.3 

12 

1.1 

1.2 

.8 

.6 

.8 

.7 

1.0 

LI 

L3 

13 

1.1 

1.2 

.7 

.5 

.7 

.7 

1.0 

LI 

1.3 

14 

1.1 

1.2 

.8  1 7 

.7 

.8 

1.0 

LI 

1.3 

15 

1.1 

1.2 

.8 7 

.7 

.8 

1.2 

LI 

1.3 

16 

t 

1«  4 

1.1 

1.3 

.9 

7 

.7 

.7 

1.1 

1.1 

L3 

17 



1.1 

1.4 

.8 

.8 

.7 

.8 

LO 

LI  . 

L3 

18 



1.1 

1.4 

.7   .9 

.7 

.8 

LO 

LI 

1.3 

19 

-  •■••■>■ 

1.1 

1.3 

.7  ;     .8 

.7 

.8 

LO 

L3 

20 

>•••■•* 

1.1 

1.3 

..7    '        .7 

.7 

.8 

LO 

L7 

L3 

21 

1.2 

1.3 

.7 7 

.7 

.8 

a9 

L7 

L3 

22 

i.4 

1.2 

1.3 

.7 

1        .7 

.7 

.8 

.8 

L6 

L3 

23 

1.3 

1.2 

1.3 

.  / 

7 

.7 

.8 

.9 

L6 

L3 

24 

1.2 

1.2 

1.3 

.7 7 

7 

.8 

LO 

L5 

L4 

26 

1.3 

1 

1.1 

1.3 

.7, .7 

1                           1 

.7 

.8 

LO 

L4 

1 

L4 

26 

1.4 
1.4 
1.4 
1.4  ! 
1.4 

1 

1.1 
1.1 
1.1 
1.0 
1.0 

1.2 
1.2 
1.3 
1.2 
1.1 

.6    -         -7 

.7 
2.3 
l.S 

.7 
1.0 

1.9 
1.2 

2.8 
.8 
.8 

LO 
LO 
LO 
LO 
LO 

L3  1 
1.2  ! 

La  i 

L2  , 
L2 

I  4 

27 

.6 
.5 
.3 

;::::::    :? 

'          .7 

1  3 

28 

1  3 

29 

1.3 

30 

"K                          7 

L3 

31 

1.4 

1.0 

.3 7 

.9 

LI 

\ 

L3 

Note.— The  river  was  dry  from  June  5  to  July  5,  inclusive. 

RcUing  table  for  Penaaco  River  near  Dayton,  X.  Me.r..  from  Janiiary  /,  19()6,  to  Jun* 

SO,  1906. 


Dis-     ,   (Jage  !     Dis-     i 
charge,  'height,   charge.  ' 


Feet.   \  Sec.-ft 


0.70 
0.80 


0 
0.4 


Feet. 
0.90 
LOO 


Gage        Dis- 
leight.   charge.  |  heig1 


heig1 


Oage 
leignt. 


Sec.-ft.    '    Feet.      Sec-ft. 
3         1. 10  13 

7    ii     L20    :  23 


Feet. 
L30 
L40 


Sec 


53 


I' 


Feet. 
LSO 


Dia- 
chaige. 


Sec.-ft. 
73 


Note.— The  above  table  is  based  on  eight  di.scharge  moaaurenients  made  during  1906  and  is  fairly 
well  defined. 

Monthly  discharge  of  Penasco  River  new  Day  Von.  N.  Mex.jfor  1906, 


Month. 


January  22-31 

February 

March 

April 

May 

June 


The  period 


Discharge  in  aeoond-feet. 


Maximum. !  Minimom. 


33 
73 
53 
53 
13 
0 


23 
35 

7 
7 
0 
0 


Mean. 


46.4 
53.1 
20.2 
28.3 

2.2 

0 


Total  in 
acie-feet. 


920 
2,930 
1.240 

I« 
0 


6,930 


Note.— Dischaiges  have  not  been  computed  after  June  30,  on  account  of  the  lack  of  measurements. 
Values  are  rated  as  follows:  .1anuar\'  to  April,  good:  May,  approximate. 
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I>EVI1JS  RIVER  DRAINAGE  BASIN. 

DEVILS    RIVER    AT   DEVILS    RIVER,    TEX. 

This  station  was  established  in  April,  1900,  by  the  International 
(Water)  Boundary  Commission.  It  is  opposite  the  Southern  Pacific 
Railroad  station  at  Devils  River. 

The  river  is  about  50  miles  in  length,  has  a  perennial  flow,  and  dur- 
ing flood  periods  is  subject  to  great  fluctuations.  No  good  location 
for  a  gaging  station  exists  on  this  stream  where  it  would  be  accessible 
from  the  railroad  station.  The  conditions  at  the  site  chosen  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  174, 
page  123,  where  are  given  also  references  to  publications  that  con- 
tain data  for  previous  years. 

Dischargf   m-easurenuiUa  of  Derils   River  near  Devils  River,   Tes.,  in  VM>6,  by  E.  E. 

Winter. 


Date. 


Arratof     Oago       Dis- 
section, heigut.  ctuirgip. 


Dttti'. 


'Area of    Gasp  |    Dis- 
section, height,  chargp. 


'  Sq.-ft. 

January  2 372 

January  10 372 

January  18 372 

January  26 S.se 

January  ao 362 

February  6 357 

February  10 361 

February  16 357 

Febraaiy20 364 

Febniary24 359 

February27 364 

March5 364 

liarchl4 357 

HarchlO 366 

ICarchM 358 

Marchao 358 

AprillO 355 

Aprill3 392 

April21 362 

AprU26 352 

AprU20.. I  353 

Ilay4 1  364 

May  9 !  357 

May  16 350 

May  21 362 

June5 887 

June  13 386 


Feet. 
2.4 
2.4 
2.4 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


4 
4 
4 
4 
4 
4 
4 
4 
4 


2.35 

2.35 

2.35 

2.35 

2.35 

2.45 

2.25 

2.25 

2.3 

2.3 

2.25 

2.25 

2.25 

4.^ 

2.4 


Sec.-ft. 
502 
445 
447 
451 
444 
426 
417 
415 
425 
417 
422 
425 
365 
393 
397 
393 
417 
536 
400 
396 
401 
411 
391 
393 
404 
2,600 
677 


;  Sq.-ft.  Feet. 

June  23 360  2.25 

June  20 .^57  2.25 

July7 474  2.7 

July  12 794  3.7 

July  20 545  2.9 

July  26 463  I  2.8 

July30 467  '  2.8 

August  4 401  I  2.8 

August  9 642  I  3.25 

September  2 566  2.96 

September  5 572  2. 96 

SeptemberU .5.S8  2.9 

September  21 549  2 

September  29 546  2 

October4 535  2 

October  12 533  2 

October20 527  2.8 

October  30 506  1  2. 7 

November  5 402 

November  13 '  507 

November  22 i  507 

NovemberdO 505 

Decembers 497 

December  15 494 

December  19 499 

December  31 486  2.65 


2. 
2. 
2. 
2. 
2. 
2. 
2. 


85 
»» 
8 
8 


65 
7 

7 
7 
7 
7 
7 


Sec.'ft. 
418 
412 
920 
1,939 
1,026 
731 
771 
806 
1.525 
915 
934 
891 
872 
849 
831 
811 
754 
719 
715 
727 
099 
608 
711 
688 
679 
687 
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Daily  gage  height,  in  feet,  of  Devils  River  at  Devils  Rwer^  Tex., /or  1906. 


Day. 


1. 
2. 
3. 

4. 

5. 


Jan.      Feb.  '  Mar. 


Apr.  I  May. 


r 


7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 

16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 


2. 
2. 
2. 
2. 
2. 


2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 

2.4 

2.4 
2.4 


2.4 

2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 


2 
2 

2 
2. 
2. 
2. 


2. 
2. 
2. 
2. 


2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.35 

2.35 

2.35 

2.35 

2.35 
2.35 
2.35 
2.35 
2.35 

2.35 
2.35 
2.36 
2.35 
2.36 

2.35 
2.36 
2.35 
2.35 
2.35 

2.35 
2.35 
2.35 
2.35 
2.35 
2.35 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.35 

2.35 
2.46 
2.46 
2.46 
2.25 

2.26 
2.25 
2.26 
2.25 
2.26 

2.26 
2.26 
2.25 
2.25 
2.26 

2.26 

2.26 

2.26 

2.3 

2.3 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 

2.26 

2.26 

2.26 

2.26 
2.25 
2.26 
2.25 
2.26 


June. 


2.26 
2.26 
3.8 
4.9 

4.7 

3.4 
2.7 
2.6 
2.4 
2.4 

2.4 

2.4 

2.36 

2.3 

2.3 


2.26 

2.3 

2.25 

2.3 

2.25 

2.35 

2.35 

2.35 

2.3 

2.3  * 

2.26 

2.8 

2.25 

2.3 

2.25 

2.26 

2.25 

2.26 

2.26 

2.3 

2.26 

2.3 

2.26 

2.3 

2.25 

2.26 

2.26 

2.26 

2.26 

2.26 

2.26 



2.26 

2.25 

2.4 

2.5 

2.4 

2.45 

2.7 

4.8 

6.1 

5.5 

4.26 
3.85 
a  25 
3.0 
2.9 

2.85 

3.1 

2.96 

2.95 

2.9 

2.8 
2.8 
2.8 
2.8 
2.8 


3.0 

2.9 

3.06 

2.95 

2.86 

ao 

2.8 

a2 

2.8 

ao 

2.8 

2.95 

2.9 

2.9 

2. 
2. 
2. 
2. 
2. 


8 

8 

75 

75 

8 


2.76  ! 


a66 

a35 

ao 

4.8 
14.3 
9.25 
6.06 
a9 

a66 

a4 
a35 
a2 
a2 

a2 
a  16 
ai 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

2.96 


2. 
2. 
2. 


2.9 
2.9 
2.9 
2.9 
2.9 

2.86 
2.86 

ao 
ae 

2.95 

2.85 
2.86 
85 
85 
86 


2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 


85 
85 
86 
85 
8 


2.8 

2.8 

2.8 

2.95 

2.9 

2.86 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 
2.8 
2.8 
2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 


2.7 
2.7 
2.7 
2.7 
2.7 


2.7 
2.7 

H 
2.7 

2.7 


I 


2.7 
2.7 

2.7 
2.7 
2.7 

2,7 
2.7 
2.7 
2.7 
2.7 


2.7 
2.7 
2.7 
2.7 
2.7 


2.7 
2-7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 

2-7 

^  - 


1  - 


2  7 
2.  rv' 
2.  tw*. 


Daily  discharge  in  second-feet  of  DexnU  River  at  Devils  River,  Tex.,  for  J 906. 


Day. 

Jan. 

L  605 

a500 

490 

485 

480 

470 
465 
460 
450 
a  445 

445 
445 
445 
445 
445 

445 

445 

a  445 

445 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

445 

21 

450 

22 

450 

23 

450 

24 

450 

25 

450 

26 

a4.SD 

27 

450 

28 

450 

29 

445  1 

30 

0  445 

31 

445 

Feb.  ,  Mar 


June.  I  July.     Aug. 


425 
420 
420 
a  415 
415 


395 
395 
395 
395 
395 


420  a  395 

a  420  :^5 

420  ,  395 

395 

j  o:J95 

!  395 


400 

430  ' 

0  400 

0  405 

400 

405 

400 

405 

400 

405 

400 

400 

0400 
390 
380 

0  400 
400 


400 
400 
400 
400 
400 
400 


680 
o575 
620 
470 
470 

470 
470 
520 
520 
470 

470 
470 
0420 
420 
465 

465 
465 
415 
0  410 
410 


410 
410 
680 
690 
580 

640 
0920 
3,060 
6,770 
4,970 

2,510 
02,100 
1,430 
1,140 
1,030 

970 

1,250 

1,060 

1,080 

ol,030 

895 
800 
830 
800 
765 

o730 
740 
700 
710 
770 

o720 


1,030 
1,100 

870 
o805 

805 


806 

960 

2,160 

!al,680 

1,120 

I    3,050 

30,000 

14,850 

6,580 

2,140 

1,650 
1,450 
1,390 
1,210 
1,210 

1,210 

1,150 

1,090 

970 

970 

970 
970 
970 
970 
970 
916 


Sept.  I  Oct.  t  Nov.    D.^ 


865 
a  915 

970 
1,175 
0980 

935 
890 
800 
890 
890 

890 
800 
890 
o890 
890 

850 

850 

1.000 

L720 

970 

o870 
870 
865 
865 
860 

865 
865 
850 
O850 
810 


815 
820 
825 
083D 
830 


825 
825 
820 
820 
815 

815 
o810 
810 
960 
900 

840 
780 
770 
760 
0  755 

755 
7(50 
765 
770 
780 

740 
720 
720 
730 
o720 
720 


I 


725 
725 
730 
730 

ons 

715 
715 


7nr« 
7(t) 
7fC 
70? 

7a^ 

705 
710 
715  a  710 
715  7!f 
715  ,      70:. 


725 

725 

«725 

725 


7W 


725  ;  of* 


720 
715 
710 

no 

705 

700 
0700 
700 
700 
700 

700 
700 
700  I 
700 
o700  ' 


7f( 

7ft'. 

710 

7n 

?x 


o  Dates  of  measurements. 
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Monthly  discharge  of  Devils  River  at  Devils  River,  Tex. ,  for  1906. 


Month. 


January 

February , 

March 

April 

May 

June , 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-fert. 

Total  in 

acre-fnot. 

Maximum. 

Minimum. 

Mean. 

r 

505 

445 

456 

28,036 

440 

415 

421 

23,405 

425 

365 

3»5 

24,307 

535 

350 

401 

23,871 

460 

390 

403 

24,754 

3,260 

400 

772 

45,937 

6,770 

410 

1,329 

81,609 

30,000 

805 

2,743 

168,634 

1,720 

810 

026 

55,121 

060 

720 

793 

48,783 

730 

700 

713 

42,417 

720 

680 

097 

42,833 

30,000 

350 

837 

609,797 

SAN  FEIilPK  CREEK  DRAINAGE  BASIN. 

SAN   FELIPE   CREEK   AT  DEL   RIO,  TEX. 

San  Felipe  Creek  rises  in  four  large  springs  northeast  of  Del  Rio 
and  flows  southward  into  the  Rio  Grande.  The  waters  of  these 
springs  are  used  in  two  large  irrigation  systems,  the  one  on  the  west 
side  of  the  creek  having  been  in  use  for  many  years  and  the  one  on 
the  east  having  been  more  recently  constructed.  The  following 
table  shows  the  discharge  measurements  that  have  been  taken  on 
the  combined  flow  of  the  Madre  ditch  and  the  creek  just  south  of 
the  bridge  of  the  Southern  Pacific  Railroad: 

Discharge  measurements  of  San  Felipe  Creek  at  Del  Rio,  Tex.,  1895-1906. 


Date. 


Deoemlwr,  1895. . , 

March,  1889 , 

September,  1900.. 
December,  1901... 
September,  1902.. 

March,  1904 

August,  1905 

April,  1906 


Hydrographer. 


C.  C.  Babb 

T.  U.  Taylor... 

do 

C.N.Campbell. 
T.  U.  Taylor... 

do 

do 

do 


Dis- 
charge. 


Sec.'ft. 

99 
113 
149 
150 
115 
118 
103 

72 


Remarks. 


Rainy  season. 
After  Brackett  flood. 

Includes  38  second-feet  in  diteh. 

Includes  34  second-feet  in  ditch. 


XiAS  MORAS  CRKEK  I>RA1NAGE  BASIN. 


LAS   MORAS    CREEK   NEAR   BRACKETTVILLE,  TEX. 

Las  Moras  Creek,  like  its  sister  springs  of  the  Edwards  Plateau, 
rises  very  suddenly.  It  is  located  near  the  twin  towns  of  Brackett- 
ville  and  Fort  Clark,  and  threads  its  way  between  the  two.  It  flows 
south,  supporting  many  irrigation  systems,  and  finally  empties  into 
the  Rio  Grande  25  miles  above  Eagle  Pass.  Its  flow  is  extremely 
variable,  being  a  reflex  barometer  of  the  season  preceding,  and,  like 
the  Leona  at  Uvalde,  it  gives  a  safe  index  of  the  rainfall  of  the 
Edwards  Plateau  for  months  before.  The  following  table  shows  the 
discharge  measurements  that  have  been  taken: 
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Discharge  mea9urements  of  Las  Moras  Creek  near  BracheUville,  Tex.,  1895-1906. 


Dato. 


December.  1805. . 

June,  18B0 

September,  1900. 
September,  1902. 
September.  1902. 

March,  1904 

August,  1906 

April.  1906 


Ilydrographer. 


C.  C.  Babb... 
T.  U.  Taylor. 

do 

do 

do 

do 

do 

do 


Dlft- 
chargtp. 


8ec.-fl. 

60 
51 
11 
11 
28 
U 
18 


Remarka. 


At  foot  bfidge,  BrmckettviUe. 
At  MolUgans  Bend. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


MISCELLANEOUS  MBA8UREMEKT8. 

The  following  miscejlaneous  discharge  measurements  were  made 
in  the  Rio  Grande  drainage  basin  in  New  Mexico  in  1906: 

Miscellaneous  measurements  in  Rio  Grande  drainage  basin  in  New  Mexico  in  1906. 


Date. 


Stream. 


Locality. 


June  10. . 
June  10.. 
June  29. . 
June  29.. 
August  2. 
June  29.. 
August  2. 
June  29.. 
August  2. 
June  29.. 
.\ugust2. 
August  2. 
June  29.. 
August  2. 
June?... 


Black  River 

do 

do 

do 

do 

East  ditch 

do 

Smith  Branch 

do 

Smith  ditch 

do 

Spillway  on  dam . . 

West  ditch 

do 

West  VaUey  ditch. 


Malaga 

Johnson's  ranch,  near  Malaga 

Keenan's  ranch 

Blue  Spring  ranch 

Above  Blue  Spring  ranch . . . 

Blue  Spring  ranch 

do 

Tuilis  ranch 

do 

do 

do 

Blue  Spring  ranch 

do 

do 

Pecos,  Tex 


Width. 

Area  of 
section. 

Feet. 
7.6 

3,.^. 

4.5 

3.5 

2.4 

0.56 

5i2 

3.74 

4.5 

4.3 

9.5 

9.3 

lao 

12.9 

3.4 

1.48 

4.5 

2.3 

&9 

4.09 

4.5 

2.14 

lao 

1.5 

7.0 

6.0 

7.0 

a4 

6.0 

9.0 

Dis- 
chaige. 


Sec-fi. 
7.6 

ase 

177 
3.7 
14.4 
15.4 

a83 

2.43 
2.17 
a77 

aa 

2L0» 
2.0 
12.0 


INDEX. 


A. 

Acknowledgmenta  to  tboae  aiding 22 

Acre-foot,  (iefinition  of 10 

Austin,  Tex.. 

Barton  Springs  near: 

description 41 

diachaige ^ 42 

Colorado  River  at: 

description 37 

dischaige 37 

discharge,  monthly 39 

gage  heights 38 

rating  table 38 

Avalon.  K.  Hex., 
Peeos  River  at: 

description 88 

discharge 88 

discharge,  monthly 89 

gageheights 80 

rating  table 89 

B. 

Barton  Springs  near- 
Austin,  Tex.: 

description 41 

discharge 42 

Black  River  at  and  near- 
Malaga,  N.  Mex.: 

discharge 108 

Bolster,  R.  H.,  work  of 7 

Brackettville,  Tex.. 

Las  Moras  Creek  near: 

description 107 

discharge 107 

Brazos  River  at— 
Richmond.  Tex.: 

description 36 

discharge,  monthly 36 

gage  heights 35 

rating  table 36 

Waco,  Tex.: 

description 34 

•  dischaige,  monthly 35 

gage  heights 34 

rating  table : 35 

Brazos  River  basin: 

description 34 

Brownsville,  Tex., 
Rio  Grande  near: 

de^f.ription 72 

dischai^ 73 

ga^  heights 73-74 


C. 

Page. 

Cable  station,  figure  showing 17 

Carlsbad,  N.  Mex., 
Pecos  River  at: 

description go 

dischaige 90 

discharge,  monthly 91 

gage  heights 90 

rating  table 91 

Colorado  River  at— 
Austin,  Tex.: 

description 37 

dischaige 37 

discharge,  monthly 39 

gage  heights .' 38 

rating  table 38 

Columbus,  Tex.: 

description 39 

discharge,  monthly 40 

gage  heights 39 

rating  table  40 

Colorado  River  (of  Texas)  basin: 

description 37 

Columbus,  Tex. 

Colorado  River  at: 

description 39 

discharge,  monthly 40 

gage  heights. . .' 39 

rating  table 40 

Comal  River  at— 

New  Braunfels.  Tex.: 

description 44 

discharge 44 

Computation,  methods  of 19-22 

Cooperation  and  acknowledgments 22 

Cuero,  Tex., 

Guadeloupe  River  near: 

description 42 

discharge,  monthly 43 

gage  heights 42-43 

rating  table 43 

Current  meters,  classes  of 16 

methods  of  using 16-18 

plates  showing 16 

Current-meter  station,  view  of 16 

Curves  (discbarge,  area,  and  velocity),  fig- 
ure showing 17 

Dallas,  Tex., 

Trinity  River  at: 

description l9 

discha  rge 30 

109 


110 


INDEX. 


PaUaa,  Tex.— Continued.  Page. 

Trinity  Hlver  at: 

diicharKe,  monthly 32 

gago  heights 30-31 

rating  table 32 

Dayton,  N.  Mex., 
Pecoe  River  near: 

description 83 

discharge 83 

discharge,  daily 84 

discharge,  monthly 85 

gage  heights 84 

Penasco  River  near: 

description 103 

discharge 103 

discharge,  monthly 104 

gage  heights 104 

rating  table 104 

Definitions  of  terms  used 9-10 

Del  Norte,  Colo., 
Rio  Grande  near: 

description 49 

discharge 49 

discharge,  monthly 50 

gage  heights 49 

rating  table 50 

Del  Rio,  Tex., 

San  Felipe  Creek  at: 

description 107 

discharge 107 

Devils  River,  Tex.  (month), 
Rio  Grande  below: 

description 65 

discharge 65 

discharge,  daily 66 

discharge,  monthly.' 67 

gage  heights .' 66 

Devils  River  at— 

Devils  River,  Tex.: 

description 105 

discharge 105 

discharge,  daily 106 

discharge,  monthly 107 

gage  heights 106 

Discharge,  measurement  and  computation 

of • 19-22 

Drainage  basins,  list  of 8-9 

E. 

Ea^le  Pass,  Tex., 
Rio  Grande  at: 

description 67 

discharge 67-68 

discharge,  daily 69 

discharge,  monthly 69 

gage  heights 68 

El  Paso,  Tex., 

Rio  Grande  near: 

description 55 

dischar^ge 55-56 

discharge,  dally 57 

discharge,  monthly 57 

gage  heights 56 

Equivalents,  table  of 12-13 

Evadale,  Tex., 

Naches  River  at: 

description 28 
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Naches  River  at: 

dlGCbaigc,  monthly 19 

gage  heights 18 

rating  table 28 

F. 

Flrid  methods  of  measuring  stream  flow...  13-19 

Floats,  use  of 15-16 

Follett,  W.  W.,  work  in  charge  of 7 

Fort  Sumner,  N.  Mex.. 
Pecos  River  near: 

description 79-80 

discharge 80 

disehaige,  daily 81 

discharge,  montlily 81 

gageheight 80 

G. 

Gaging  stations,  equipment  of 15 

location  of,  map  showing 8 

Galllnas  River  near- 
Las  Vegas,  N.  Mex.: 

description 57 

discharge 97 

discharge,  monthly 18 

gage  heights 97-S8 

rathig  table 98 

Guadaloupe  River  near— 
Cuero,  Tex,: 

description 42 

discharge,  monthly 43 

gage  heights 42-43 

rating  table 43 

Guadaloupe  River  basin: 

description 42 

Guerrero,  TamauUpas,  Mexico, 
Rio  Salado  near: 

description 74 

discharge 74-75 

gage  heights 75 

H. 

Henshaw,  F.  F.,  work  of 7 

Hondo  Reservoir,  N.  Mex., 

Inlet  canal  at: 

description 101-1Q2 

discharge 102 

gage  heights 102 

Scour  gate  No.  1: 

description lOJ-lOS 

discharge * 108 

gage  heights 103 

Hondo  River  at— 

Hondo  Reservoir  site,  N.  Mex.: 

description 100 

discharge 100 

discharge,  dally 101 

discharge,  monthly 101 

gage  heights 100 

lioswell,  N.  Mex.: 

description W 

discharge ^ 

discharge,  daily.. SO 

discharge,  monthly 00 

gage  heights 
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I  loyt,  J.  C,  work  in  charge  of 7 

llydrograpblc  surveys,  oiganlzatlon  and 

scope  of 8 

I. 

Ice  measurements,  methods  of  making 19 

International  Water  Boundary   Commis- 
sion, work  of 7 

L. 

Lake  McMillan,  leakage  from .  .• 87 

I^kewood,  N.  Mex., 
Pecos  River  at: 

description 85 

discharge 86 

discharge,  monthly 87 

gage  heights 86 

rating  taLtes 87 

Lamb,  W.  B.,  work  in  charge  of 7 

Lampasas,  Tex., 

Lampasas  Springs  at: 

description 36-37 

discharge 36 

Langtry,  Tex., 

Rio  Grande  near: 

description 62-63 

discharge 63 

discharge,  daily 64 

discharge,  monthly 64 

gage  heights 63-64 

Laredo,  Tex., 

Rio  Grande  near: 

description 69-70 

discharge 70 

gage  heights 71 

Las  Moras  Creek  near- 
Bracket  ville,  Tex.: 

description 107 

dischaige , .  106 

Las  Vegas,  N.  Mex., 
Gallinas  River  near: 

description 97 

discharge , 97 

dischaige,  monthly 98 

gage  heights 97-98 

rating  table 98 

Leona  River  at— 
Uvalde,  Tex.: 

description 47 

discharge 47 

Llano  River,  Tex.: 

description 41 

discharge 41 

Lobatos,  Colo., 

Rio  Grande  near: 

description 50 

discharge 51 

discharge,  monthly 52 

gage  heights 51 

rating  table 51 

Logansport,  Tex., 
Sabine  River  at: 

description 24 

dischuge 25 

discharge,  monthly 27 

gage  heights 25-26 

rating  Uble 27 


Longview,  Tex.,  Page. 

Sabine  River  near: 

description 22-23 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

M. 

Malaga,  N.  Mex., 

Black  River  at  and  near: 

discharge 108 

Margueretta  flume  near— 
Pecos,  Tex.: 

discharge 93 

discharge,  monthly 94-€5 

gage  heights 93-C4 

rating  ta'  les 94 

Miner's  Inch,  definition  of 10 

Moorhead,  Tex., 
Pecos  River  near: 

description 95 

dlsoharge 95 

discharge,  daily 96 

discharge,  monthly 97 

gage  heights 96 

N. 

Neches  River  at— 
Evadale,  Tex.: 

description 28 

discharge,  monthly 29 

gage  heights 28 

rating  talle 28 

New  Braunfehi,  Tex., 
Comal  River  at: 

description 44 

discharge 44 

Nueces  River  basin: 

description 45-46 

miscellaneous  measurements 46 

P. 

Padgett,  H.  D.,  work  of 7 

Pecos,  Tex., 

Margueretta  flume  near: 

discharge 93 

discharge,  monthly 94-95 

gage  heights 93-94 

rating  tables 94 

Pecos  River  near: 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

rating  tables 92-93 

Pecos   River  and  Margueretta   flume 

near:  description 91 

Pecos  River  at  and  near— 

Avalon,  N.  Mex.: 

description 88 

discharge 88 

discharge,  monthly 89 

gage  heights 89 

rating  table 89 

Carls'. ad,  N.  Mex.: 

description 90 

discharge 90 

discharge,  monthly 91 
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Pecofl  River  at  and  ne-ir— (Continued.  Page. 

Carlsbad,  N.  Mex.: 

gage  heights 90 

rating  table 91 

Dayton,  N.  Mex.: 

description 83 

discharge 83 

dlschaj^,  dally 84 

discharge,  monthly 85 

gage  heights 84 

Fort  Sumner,  N.  Mex: 

description 79-80 

discharge 80 

discharge,  dally 81 

discharge,  monthly 81 

gage  heights 80 

Lakewood,  N.  Mex.: 

description 85 

discharge 86 

discharge,  monthly 87 

gage  heights 86 

rating  tables 87 

Moortiead,  Tex.: 

description 95 

discharge 95 

discharge,  daily 96 

dischaige,  monthly 97 

gage  heights 96 

Pecos,  Tex.: 

description 91 

dischaige 92 

discharge,  monthly 93 

gage  heights 92 

rating  table 92-93 

Hosweli,  N.  Mex.: 

description 81 

discharge 82 

discharge,  monthly 83 

gage  heights 82 

Santa  Rosa.  N.  Mex.: 

description 78 

dischaige 78 

discharge,  daily 79 

dischaigp,  monthly 79 

gage  heights 78 

l*eco8  River  basin: 

description 77 

Penasco  River  near- 
Dayton,  N.  Mex.: 

description 103 

discharge 103 

discharge,  monthly 104 

gagn  hpiphts .* 104 

rating  table 104 

Presidio,  Tex., 

Rio  Grande  above: 

description 57-58 

discharge 58 

discharge,  daily 59 

discharge,  monthly 60 

gage  heights 59 

Rio  Grande  ]x»low: 

description 60 

diachargi^. 00-61 

discharge,  daily 62 

dischaige,  monthly 62 

gage  heights 61 

Price  current  meter,  view  of 16 


R.  Pap\ 

Rating  tables,  construction  of l  ^ 

Richmond,  Tex., 

Brasos  River  at: 

description 3: 

discharge,  monthly 3^ 

gage  heigh  ts 35 

rating  table 3»i 

Rio  Grande  near- 
Brownsville,  Tex.: 

description 72 

d&schuge 73 

gageheighU 7S-74 

Del  Norte,  Colo.: 

description 4!> 

discharge 49 

*    dischaige,  monthly :^^ 

gageheights 4f« 

rating  table ;ji 

Devils  River,  Tex.  (mouth): 

description t^:- 

discbarge tw; 

discharge,  dally 6r. 

discharge,  monthly 67 

gageheights «« 

Eagle  Pass,  Tex.: 

description iC 

dischaige 67-<^ 

discharge,  daily ^^ 

discharge,  monthly (^ 

gageheights 68 

£1  Paso,  Tex.: 

description 55 

discharge S^~^ 

discharge,  dally. .". 57 

discharge,  monthly 57 

gage  heights 5*- 

Langtry,  Tex.: 

description 62-63 

d  ischarge W 

discharge,  dally *>* 

discharge,  monthly ^< 

gage  heights KM>4 

Laredo,  Tex.: 

descri  ption W-"^ 

discharge "0 

gageheights '^ 

Lobatos,  Colo.: 

description , 50 

discharge ^' 

discharge,  monthly *2 

gageheights 51 

rating  table 51 

Presidio,  Tex.  (above): 

descri  ption 5T-5f* 

discharge 58 

discharge,  daily 59 

dischaige,  monthly ^ 

gage  heights 59 

description ^ 

discharge 60-«'l 

discharge,  daily *^*"* 

discharge,  monthly *»2 

gageheights 6i 

Roma,  Tex.: 

description "^ 

dischaige 71-ri 

gageheights "*'» 


INDEX. 


118 


Kio  Grande  near>-  Page. 

San  Marctal,  N.  Mez.: 

description 52 

diflchargp 5S 

flischarKP,  dally —  M 

dischai^,  monthly 55 

gage  heights 54 

Kio  (irande  basin: 

description 47-49 

miscellaneous  measurements 108 

Rio  Salado  near- 
er uerrero,  Tamaulipas,  l^xico: 

description 74 

dischai^P 74-75 

gage  heights 75 

Kio  San  Juan  near- 
Santa  Rosali»  Ranch,  Tamaulipas, 
Mexico: 

description 75-76 

discharge 76 

gage  heights 77 

Riverside,  Tex., 
Trinity  River  at: 

description 33 

discbarge,  monthly 33 

gage  heights Xi 

Roma,  Tex., 

Rio  Grande  near: 

description 71 

discharge 71-72 

gage  heights 72 

Roawell,  N.  Mex., 
Hondo  River  at: 

description 98 

discharge 99 

discharge,  daily 99 

discharge,  monthly 99 

gage  heights 99 

Pecos  River  near: 

description 81 

dischaige 82 

discharge,  monthly S2 

gage  heights 82 

Run-off,  definition  of 10 

computation  of 19-22 

**  Run-off  in  inches,"  definition  of 10 

S. 

Sabine  River  at  and  near — 
LrOgansport,  Tex.: 

description 24 

diachazge 25 

dischaige,  monthly. . .'. 27 

gage  heights 26-28 

rating  table 27 

Sabine  River  near — 
I^ongview,  Tex.: 

description 22-23 

dischargeT  monthly 24 

gage  heights 23 

rating  table 23 

Sabine  River  basin: 

description 22 
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San  .\ntonio,  Tex.,  Page- 

San  .Antonio  River  at: 

description 45 

discharge 45 

San  Antonio  River  basin: 

description 45 

San  Felipe  Creeli  at- 
Del  Rio,  Tex.: 

description 107 

discharge 107 

San  Marcos,  Tex., 

San  Marcos  River  at: 

description 44 

discharge 44 

San  Marcial,  N.  Mex., 
Rio  Grande  near: 

description 52 

discharge 53 

discharge,  daily 54 

discharge,  monthly 55 

gage  heights 54 

San  Saba,  Tex., 

San  Saba  River  at: 

description 40 

gage  heights 40-41 

Santa  Rosa,  N.  Mex., 
Pecos  River  at: 

description 78 

discharge 78 

discharge,  daily 79 

discharge,  monthly 79 

gage  heights 78 

Santa  Rosalia  Ranch,  Tamaulipas,  Mexico, 
Rio  San  Juan  near: 

description 75- 7« 

discharge 76 

gage  heights 77 

Second-feet  per  square  mile,  definition  of . . .        ID 

Second-foot,  definition  of 10 

Single-point  method  of  measuring dlBchaige, 

description  of 18 

Slope  method  of  measuring  stream  flow, 

description  of 13-14 

Smith  Branch  at— 
FuUis  ranch: 

discharge 108 

Stewart,  J.  E.,  work  of 7 

Stream  flow,  measurement  and  computa- 
tion of 13-22 

papers  on,  list  of 9 

T. 

Tables,  explanation  of 10-12 

Tamaulipas,    Mexico.    8e^   Santa   Rosalie 
Ranch. 

Taylor,  T.  U.,  work  In  charge  of 7 

Trinity  River  at— 
Dallas,  Tex.: 

description 29 

discharge M 

discharge,  monthly 32 

gage  heights aa-31 

rating  table 32 
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Trinity  Kivt-r  nl  -i"oniimM»«l. 
Riverside,  Tox/ 

description 

dischai^e,  monthly . . . 
gage  heightM 


r. 


Uvalde,  Tex., 

Leona  Uiverat: 
description, 
discharge . . 


V. 


Velocity  method  of  measuring  Mtrt^ain  (low, 

description  of I'l-lQ 


Page.  !'Hirf. 

Vertical-integration  method  of   mea^uriiiK 

33  ,  discharge,  description  of 1^ 

33  '   Vertical  velocity-curve  method  of  mea^ur- 
33  '  ing  discharge,  description  of i7 

W. 
!    Waco,  Tex., 

Brazos  River  at: 

description "< 

discharge,  monthly '■^'- 

gage  heights M 

rating  table l- 

Weir  method  of  measuring  stn>am  flow,  <le- 

scription  of I4- 1 '• 
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SURFACE  WATER  SUPPLY  OF  THE  COLORADO  RIVER 

DRAINAGE  ABOVE  YUMA." 


R.  I.  Meeker  and  H.  S.  Reed^ 
District  Hydrographers. 


INTRODUCTION. 

SCOPE   OF  WORK. 

The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
country  the  increase  in  the  population  of  cities  and  towns  makes  nec- 
essary additional  water  supplies  for  domestic  and  industrial  uses,  in 
procuring  which  both  the  quantity  and  the  quality  of  the  water  that 
may  be  obtained  must  be  considered.  The  location  of  manufacturing 
plants  may  depend  largely  on  the  water-power  facilities  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  power  have  led  to  the  utilization  of  water  powers  for 
the  operation  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  some  distance  from  the 
places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough 
knowledge  of  the  flow  of  the  streams  and  an  imderstanding  of  the  con- 
ditions affecting  that  flow.  This  knowledge  should  be  based  on  data 
showing  both  the  total  flow  and  the  distribution  of  the  flow  through- 
out the  year,  in  order  that  normal  fluctuations  may  be  provided  for. 
As  the  flow  of  a  stream  is  variable  from  year  to  year,  estimates  of 
futiu^e  flow  can  be  made  only  from  a  study  of  observations  covering 
several  years.     The  rapid  increase  in  the  development  of  the  water 
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resources  of  the  United  States  has  caused  a  great  demand  by  engme 
for  information  in  regard  to  the  flow  of  streams^  as  it  is  now  genera 
realized  that  the  failure  of  many  large  power^  irrigation,  and  oil 
projects  has  been  due  to  the  fact  that  the  plans  were  made  withe 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  a 
the  length  of  time  they  should  cover  in  order  that  the  records  lasy 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals, 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  mif 
than  one  State  this  work  does  not  properly  fall  within  the  province 
the  State  authorities.     The  United  States  Geological  Survey  hr^.r-^ 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  sevej^^iJ^ 
years  systematically  made  records  of  stream  flow,  with  the  view^^l)  * 
ultimately  determining  all  the  important  features  governing  the  fli^^lV 
of  the  principal  streams  of  the  country.     In  carrying  out  this  pWl/^ht 
stations  are  established  on  the  streams  and  maintained  for  a  peii- 
long  enough  to  show  their  regimen  or  general  behavior.     Wheaj 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for 
stream,  the  work  on  that  stream  is  discontinued.     The  order  n  t  i 
which  the  streams  are  measured  is  determined  by  the  degree  of  t] 
importance.  PI/ 

During  1906  the  regimen  of  flow  was  studied  at  about  700  statial  p  §  g  i 
distributed  along  the  various  rivers  throughout  the  United  States,  r^ 
shown  on  PI.  I.     In  addition  to  these  records  data  in  regard  to  piTTTv 
cipitation,  evaporation,  water  power,  and  river  proffies  were  obtaini^Jj 
in  many  sections  of  the  coimtry.  {/\ 

These  data  have  been  assembled  by  drainage  areas  and  are  pul^ 
lished  in  a  series  of  fourteen  Water-Supply  and  Irrigation  PapeiT 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  wat^ 
resources  of  a  group  of  adjacent  areas.     In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  .compi  ^^ 
tations  based  on  these  data  and  other  infonnation  that  has  a  direi,' 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  strearc 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows. 

Wat^'Supply  and  Irrigation  Papers  on  surface  water  supply ^  1906. 

201.  Surface  water  supply  of  New  England,  1906.     (Atlantic  coast  of  New  Kngla4 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Karitan,  and  Delaware  river  drall 

ages,  1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  Gu^^^ 

powder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.)  ^ 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  190i 

(Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastemGulf  of  Mexii.^1^ 
c'rainages.)  J^^Sl 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  drainagfl^^"*^ 

1906.  *^'^G 
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206.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 

207.  Sur&u;e  water  supply  of  the  upper  Mississippi  River  and  Hudson  Bay  drainages, 

1906. 

208.  Sur&kce  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

210.  Sur&u:e  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Ck)lorado  River  drainage  above  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Baiiin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainages  in  California  and  Colorado  River  drainage  below  Yuma.) 

214.  Surface  water  supply  of  the  North  Pacific  Coast,  1906. 

The  records  at  most  of  tlie  stations  discussed  in  these  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such  records 
up  to  and  including  1903  has  been  published  in  Water-Supply  Paper 
No.  119.  The  following  table  gives,  by  years  and  primary  drainage 
basins,  the  numbers  of  the  papers  on  surface  water  supply  published 
from  1901  to  1906: 

Numbers  of  Wctter^upply  Papers  containing  results  of  stream  measurements^  1901-1906.^ 


Atlantic  coast  of  New  England  drainage. 


Hadaon,  Paaaaic,  Railtan,  and  Delaware  river  drainages 

Susquehanna.  Gunpowder,  Patapsco,  Potomac,  James,  Roa- 
nojce,  and  Yadkin  river  drainages. 


Santee,  Savannah.  Ogeechee,  and  Altamaha  rivers  and  eastern 
Gulf  of  Mexico  drainages.  ^ 

Ohio  and  lower  eastern  IClsalssippl  river  drainages 

Great  Lakes  and  St.  Lawrence  River  drainages 

Hudson  Bay  and  upper  eastern  and  western  Mississippi  River 
drainages 


Missouri  River  drainage 

Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river 
drainages 

Western  Gulf  of  Mexico  and  Rio  Grande  drainages 


1901. 


10Q2. 

1903. 

1904. 

1905. 

82 


83 
83 


No. 
97 

97 

97 
98 

98 

98 

97 

98 

99 

100 


Colorado  River  drainage,  above  Yimia. 


The  Great  Basin  drainage 

The  Great  Basin  and  Pacific  Ocean  drainages  in  California,  and 
Colorado  River  drainage,  below  Yuma 

North  Pacific  Coast  drainage 


84 

99 

84 

99 

84 

99 

85 

100 

85 

100 

85 

100 

85 

100 

No. 
124 

126 

126 

127 

128 

129 

128 
130 

130 
131 

1.31 
132 
133 

i:» 

134 
135 


No. 

165 

166 

167 

168 

169 
170 


} 


171 

}  172 
173 
174 
175 
176 
177 
178 


1906. 

No, 
201 

ao3 

203 

204 

205 
206 

207 

208 
209 
210 
211 
212 
213 
214 


o  Reports  containing  data  for  years  prior  to  1901  are  not«d  in  the  series  list  at  the  end  of  this  paper- 


DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet  per 
square  mile,  and  (2)  those  which  represent  the  actual  quantity  of  water, 
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as  run-off  in  depth  in  inches  and  acre-feet.  They  may  he  defined  as 
follows: 

''Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an 
orifice  1  inch  square  under  a  head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  by  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  mmiber  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
•the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  xisually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second-foot 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  tbe 
following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
the  changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  name  of  the 
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hydrographer,  width  and  area  of  cross  section,  gage  height,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day.  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
Survey  are  based  on  the  data  available  at  the  time  they  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data 
are  available. 

The  rating  table  gives  the  di^harge  in  second-feet  corresponding  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column 
of  "Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  is 
the  average  flow  for  each  second  during  the  moiith.  Upon  this  the 
computations  for  the  remaining  columns,  which  are  defined  on 
page  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preliminary  estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
flow  is  of  primary  importance.  Therefore  for  the  principal  stations 
tables  have  been  prepared  showing  the  horsepower  that  can  be  devel- 
oped at  various  rates  of  flow,  and  the  length  of  time  that  these  rates 
of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  sufficient  significant  figures  have  been  used  so 
that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed  1 
per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  used. 
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In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  gaging 
stations  and  the  amoiuit  of  data  collected.  Every  effort  possible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  high 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicat- 
ing the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  within 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convem'ent  equivalents  for  use  in  hydraulic 
computations: 

1  second-foot  equals  40  California  miner^s  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner*s  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  pet  hour, 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second  foot  for  one  29-day  month  covers  1  square  mile  1 .079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acre-feet. 

1  second-foot  for  one  30-day  month  equals  59.50  acre-feet. 

1  second-foot  for  one  31-day  month  equals  61.49  acre-feet. 

100  California  miner's  inches  equal  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 
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1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  200  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  poundH. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  eqnal  about  1  kilowatt. 

To  calculate  water  power  quickly:       *  *'    "      '    —       —-—net  horeejwwer  on  water 

11  •  "^ 

wheel,  realizing  80  per  cent  of  theoretical  jx>wer. 

FIELD   METHODS   OF   MEASURING    STBEAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for 
publication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydro- 
graphic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of  Stream 
Measurements).  In  order  that  those  who  use  this  report  may  readily 
become  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes:  (1)  Those  with  permanent  beds;  (2)  those  with 
beds  which  change  only  during  extreme  low  or  high  water;  and  (3) 
those  with  constantly  shifting  beds.  In  determining  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  on  which  the 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  the  use  of  Chezy's  and  Kutter's  formulas;  (2)  by  means  of  a  weir, 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends 
on  the  local  physical  conditions,  the  degree  of  accuracy  desired,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  meffiod. — ^Much  information  has  been  coUected  relative  to  the 
coefficients  to  be  used  in  the  Qiezy  formula,  v  =  C\/E8.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coefficient  n  which  appears  therein.-    The 


14  SURFACE   WATEB   SUPPLY,  1906. 

results  obtained  by  the  slope  method  are  in  general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  value  for  n  to  be  used  in  £utter's  formida.  The 
most  common  use  of  this  method  is  in  estimating  the  flood  discharge 
of  a  stream  when  the  only  data  available  are  the  cross  section,  the 
slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  gen< 
eral  conditions. 

Weir  method. — ^When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  w^eirs  can  be  erected,  these  offer  the  best  facili- 
ties for  determining  flow.  If  dams  are  suitably  situated  and  con- 
structed, they  may  be  utilized  for  obtaining  reliable  measurem^it^  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  (6) 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests  which  are  kept  free  from  obstructions  caused  by  floating  logs 
or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in 
Q  =  c  h  h^,  OT  some  similar  standard  weir  formula,  are  known  (see 
Water-Supply  Papers  Nos.  180  and  200**) ;  (f)  either  no  flashboardsor 
exceptional  care  in  reducing  leakage  tlux>ugh  them  and  in  recording 
their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  aroimd 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation,  and  part  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  uses.  This  w^ater  is  measured  and  added  to  that  passing  over 
the  dani.  To  insure  accuracy  in  such  determinations  of  flow,  the 
amount  of  water  diverted  should  be  reasonably  constant.  Further- 
more, it  should  be  so  diverted  that  it  can  be  measured,  either  by  a 
weir,  a  current  meter,  or  a  simple  system  of  water  w^heels  w^hich  are  of 
standard  make,  or  which  have  been  rated  as  meters  imder  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad- 
crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
tions are  good,  the  cooperation  of  the  o^Tiers  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 


a  Water-Supply  Paper  No.  200  replaces  No.  150,  the  edition  of  wbich  has  been  exhausted. 
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A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  the  period  of  ice  and  floods  and  the  disad- 
.  vantages  of  uncertainty  of  coefficient  to  be  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

VdocUy  method. — ^The  determination  of  the  quantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge measurenient.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of 
bed,  and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of 
the  water  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements,  in  order 
that  the  data  may  have  the  required  degree  of  acciu*acy .  Their  essen- 
tial requirements  are  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion; where  there  are  no  cross  currents,  backwater,  or  boils;  where  the 
bed  of  the  stream  is  reasonably  free  from  large  projections  of  a  per- 
manent character,  and  where  the  banks  are  high  and  subject  to  over- 
flow only  at  flood  stages.  The  station  must  be  so  far  removed  from 
the  effects  of  tributary  streams  and  of  dams  or  other  artificial  obstruc- 
tions that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  ''equipment,''  are  generally  pertinent  to  a  gaging  station. 
These  are  a  gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  meas- 
urement, and,  where  the  current  is  swift,  some  appliance  (generally 
a  secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  is 
affected  but  little  by  wind.  In  case  of  flood  measurements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  debris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the 
channel  conditions  are  good,  as  in  canals. 
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In  measuring  velocity  by  a  float;  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  "run,"  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  dischai^e  measurement  a  large 
number  of  velocity  determinations  are  made  at  different  points  acroNs 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats,  as  indicated  by  the  distances  from  the  bank,  as 
ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by 
dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rat- 
ing is  done  by  drawing  the  meter  through  still  water  for  a  given  dis- 
tance at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a  rating  table  is  prepared  which  gives 
the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may, 
however,  be  classed  in  two  general  types — those  in  which  the  wheel  is 
made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw- 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PL  II,  B,  which  has  been  largely  developed  and 
extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  imder 
practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.     Fig.  1  shows  a  typical  cable  stat'  ?n. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The  points  at 
which  the  velocity  and  depth  are  observed  are  known  as  messuring 
points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendicu- 
lars dropped  from  the  measuring  points  divide  the  gaging  section  into 
strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and 
discharge  are  determined  ii^ependently,  so  that  conditions  existing 
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in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  xise  are  the 
vertical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and 
mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  detennina- 
tions  are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and  their 
depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows 
graphically  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  dividing  the  area  bounded  by  this  velocity-curve  and  its 
axis  by  the  depth.     On  account  of  the  length  of  time  required  to 


make  a  complete  measurement  by  this  method,  its  use  is  limited  to  the 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
uretueots  imder  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions under  a  wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions, and  moreover  the  indications  are  that  it  holds  nearly  as  well 
for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top 
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velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  tliread  of  mean  velocity,  or  at  an  arbitrary  depth 
for  which  the  coefficient  for  reducing  to  mean  velocity  has  been 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total 
depth.  In  general  practice  the  tliread  of  mean  velocity  is  considered 
to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of 
the  measurements.  A  l^rge  number  of  vertical  velocity-curve  meas- 
urements, taken  on  many  streams  and  under  varying  conditions, 
show  that  the  average  coefficient  for  reducing  the  velocity  obtained  at 
0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the 
surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect  of 
the  wind  or  other  disturbing  influences.  This  is  known  as  the  sub- 
surface method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95, 
depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  Tliis  method  is  specially  adapted 
for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  met.er  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface,%and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  either  by  using  the  meter  and  cable  or  by  a  special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  meas- 
urements, and  from  them  any  change  which  may  have  taken  place  in 
the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtainmg  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  liigh  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ties and  depths  at  various  points  of  measurement,  the  measuring  sec- 
tion is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for  either 
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a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
period  and  also  to  lack  of  definite  infonnation  in  regard  to  the  laws 
of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the 
0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  surface 
of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
made  by  constructing  a  rating  curve  (really  a  series  of  curves)  similar 
to  that  used  for  open  channels,  but  considering,  in  addition  to  gage 
heights  and  discharge,  the  varying  thickness  of  ice.  For  information 
in  regard  to  flow  under  ice  cover  see  Water-Supply  Paper  No.  187. 

OFFICE    METHODS   OF   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  determining  run-off,  depending 
on  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-off  is  the  construction  of  a  rating  table,  which  shows 
the  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
standard  weir  formula.  The  coefficients  to  be  used  in  its  application 
depend  on  the  type  of  dam  and  other  conditions  near  its  crest.  After 
inserting  in  the  weir  formula  the  measured  length  of  crest  and  the 
assumed  coefficient  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a 
velocity-area  station  are  the -results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
ment, the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open,  permanent  channels:  (1)  The  dischai^e  will  remain 
constant  so  long  as  conditions  at  or  near  the  gaging  station  remain 
constant;  (2)  the  discharge  will  be  the  same  whenever  the  stream  is 
at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected;  (3)  the  discharge  is  a  function  of  and  increases 
gradually  with  the  stage. 
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The  plotting  of  results  of  the  various  discharge  measurements,  using 
gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and  area  as 
abscissas,  will  define  curves  which  show  the  discharge,  mean  velocity, 
and  area  corresponding  to  any  gage  height.  For  the  development  of 
these  curves  there  should  be,  therefore,  a  sufficient  number  of  dis- 
charge measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2  shows  a  typical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soimd- 
ings  extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these,  the  slope  is  the  principal  factor.  In  accordance  with  the 
relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the 
three.  From  a  careful  study  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical-velocity  curve  will  take  can  be  predicted, 
and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection 
with  the  area  curve  in  locating  errors  in  dischai^e  measurements  and 
in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  The  curve 
may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  imder  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  paraboUc  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available,  a 
condition  which  seldom  exists  on  streams  of  this  class,  the  discharge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly  or  are  materially  changed  only  during  floods' 
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ratiT'.g  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  the  discharges  for  intervening  days  obtained  either  by 
interpolation  modifiexl  by  gage  height  or  by  Professor  Stout's  method, 
which  has  been  described  in  full  in  the  Nineteenth  Annual  Report  of 
the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  the 
Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  shifts  but  slowly. 
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COLORADO  RIVER  DRAINAGE  BASIN. 

gexkraij  description. 

Colorado  River  is  formed  in  the  southeastern  part  of  Utah  by  the 
junction  of  Grand  and  Green  rivers.  The  Green  is  larger  than  the 
Grand  and  is  the  upward  continuation  of  the  Colorado.  Including 
the  Green  the  entire  length  of  the  Colorado  is  about  2,000  miles. 
The  region  drained  is  about  800  miles  long,  varies  in  width  from  300 
to  500  miles,  and  contains  about  300,000  square  miles.  It  com- 
prises the  southwestern  part  of  Wyoming,  the  western  part  of  Colo- 
rado, the  eastern  half  of  Utah,  practically  all  of  Arizona,  and  small 
portions  of  California,  Nevada,  New  Mexico,  and  old  Mexico.  Most 
of  this  area  is  arid,  the  mean  annual  rainfall  being  about  8^  inches. 
The  streams  receive  their  supply  from  the  melting  snows  on  the  high 
mountains  of  Wyoming,  Utah,  and  Colorado. 

There  are  two  distinct  portions  of  the  basin  of  the  Colorado.  The 
lower  third  is  but  little  above  the  level  of  the  sea,  though  here  and 
there  ranges  of  mountains  rise  to  elevations  of  2,000  to  6,000  feet. 
This  part  of  the  valley  is  bounded  on  the  north  by  a  line  of  cliffs 
which  present  a  bold,  often  vertical,  step  of  hundreds  or  thousands 
of  feet  to  the  table-land  above.  The  upper  two-thirds  of  the  basin 
•stands  from  4,000  to  8,000  feet  above  sea  level,  and  is  bordered  t)n 
the  east,  west,  and  north  by  ranges  of  snow-clad  mountains  which 
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attain  altitudes  varying  from  8,000  to  14,000  feet  above  sea  level. 
Through  this  plateau  the  Colorado  and  its  tributaries  have  cut  narrow 
gorges  or  canyons  in  which  they  flow  at  almost  inaccessible  depths. 
At  points  where .  lateral  streams  enter,  the  canyons  are  broken  by 
narrow  transverse  valleys,  diversified  by  bordering  willows,  clumps 
of  box  elder,  and  small  groves  of  cottonwood.  The  whole  upper 
basin  of  the  Colorado  is  traversed  by  a  labyrinth  of  these  canyons, 
most  of  w^hich  are  dry  during  the  greater  portion  of  the  year,  and 
carry  water  only  during  the  melting  of  the  snow  and  the  brief  period 
of  the  autumnal  and  spring  rains. 

As  a  matter  of  convenience  the  drainage  area  has  been  divided 
into  three  basins:  (1)  Green  River  basin,  (2)  Grand  River  basin,  and 
(3)  Colorado  River  below  the  junction  of  Grand  and  Green  rivers, 
and  each  of  these  basins  is  subdivided  to  allow  the  separate  descrip- 
tion of  branches  of  the  main  river. 

GREEN  RIVER  DRAINAGE  BASIN. 

AREA  AND  BJ^TENT. 

Green  River  and  its  tributaries  drain  an  area  rudely  triangular  in 
outline,  bounded  on  the  north  and  east  by  the  Wind  River  Moun- 
tains and  the  ranges  forming  the  Continental  Divide,  on  the  south 
and  east  by  the  White  River  Plateau  and  the  Roan  or  Book  Cliffs, 
and  on  the  north  and  west  by  the  Gros  Ventre  and  Wyoming  moun- 
tains and  the  great  Wasatch  Range.  The  greatest  length  of  the 
basin,  north  and  south,  is  about  370  miles.  In  an  east-west  direc- 
tion it  measures  at  its  widest  point  about  240  miles.  The  total  drain- 
age area  is  approximately  41,000  square  miles. 

The  area  includes  a  large  part  of  western  Wyoming,  northwestern 
Colorado,  and  eastern  TTtah.  The  Uinta  and  Uncompahgre  Indian 
reservations  are  located  in  this  basin  in  northeastern  Utah. 

As  a  matter  of  convenience  the  main  river  is  described  first  and 
the  tributary  streams,  beginning  at  the  headwaters,  afterwards. 

GREEN  RIVER. 
DESCRIPTION    OF   BASIN. 

Green  River  heads  on  the  west  slope  of  the  Wind  River  Mountains 
in  western  Wyoming,  its  ultimate  source  being  a  number  of  small 
lakes  fed  by  the  glaciers  and  immense  snow  deposits  always  to  be 
found  on  Fremont  and  neighboring  peaks.  For  perhaps  25  miles  the 
river  flows  northwestward  through  the  mountains.  It  then  turns 
abruptly  and  runs  in  a  general  southerly  direction  across  western 
Wyoming  into  Utah.  A  few  miles  below  the  W^yoming-Utah  bound- 
ary another  sharp  turn  carries  the  river  eastward  along  the  ITinta 
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Mountains,  through  which  it  breaks  near  the  east  end  of  the  range. 
It  then  flows  southward  in  Colorado  for  about  25  miles,  turns  back 
into  Utah,  and  continues  to  flow  in  a  southwesterly  and  southerij 
direction  until  it  unites  with  the  Grand  to  form  t^e  Colorado.  Its 
length,  measured  roughly  along  the  course,  is  approximately  425 
miles. 

The  top(^aphy  of  the  headwater  region  is  rugged  in  the  extreme. 
The  Wind  River  Range  on  the  east  and  the  Gros  Ventre  and  Wyoming 
ranges  on  the  northwest  and  west  gradually  close  in  as  they  exteDcl 
southward,  forming  a  basin  comprising  approximately  7,450  square 
miles  in  extent  above  the  gaging  station  at  Green  River,  Wyo.  The 
upper  part  of  this  basin  is  very  narrow,  but  southward  the  valley 
opens  out;  near  Fontanelle,  Wyo.,  it  is  several  miles  wide,  with 
benches  and  rolling  table-lands  extending  westward  to  the  foothills 
of  the  Wyoming  Range' and  eastward  to  the  bluffs  which  hug  the 
east  bank  of  the  river.  At  Green  River  the  valley  is  again  narrow- 
only  a  few  hundred  yards  in  width — and  for  some  distance  southward 
the  river  runs  between  bluffs  standing  so  close  together  that  no  flood 
plain  is  seen.  Throughout  much  of  its  course  in  Utah  the  Green 
flows  through  a  succession  of  long,  deep,  narrow  canyons,  with  walls 
ranging  in  height  from  a  few  hundred  to  as  many  thousand  feet, 
separated  by  short  valleys  containing  small  tracts  of  arable  lands. 

In  its  upper  course  the  Green  receives  as  tributaries  numerous 
streams  heading  in  the  Wind  River,  Gros  Ventre,  and  Wyoming 
ranges  of  mountains,  some  of  them  extending  so  far  back  into  the 
abrupt,  ragged  canyons  that  they  dovetail  with  streams  flowing  in 
opposite  directions.  The  most  important  of  these  tributaries  are 
Newfork  River,  Big  Sandy  Creek,  La  Barge  Creek,  Fontanelle  Creek. 
Black  Fork,  and  Henry  Fork.  South  of  the  Uinta  Mountains  the 
first  large  stream  flowing  into  the  Green  is  the  Yampa,  which  comes 
in  from  the  east  .at  the  point  where  the  Green  turns  westward  to 
reenter  Utah  after  its  southward  journey  in  Colorado.  Farther 
south  Ashley  Creek  and  Uinta  and  White  rivers  dischai^e  their 
waters  to  the  Green,  Ashley  Creek  and  the  Uinta  from  the  west  and 
the  White  from  the  east.  Below  this  point  the  only  tributaries  of 
importance  are  Minnie  Maud  Creek  and  San  Rafael  River,  which 
enter  from  the  west,  the  latter  at  a  point  about  32  miles  above  the 
jimction  of  the  Green  and  the  Grand. 

The  geology  of  this  basin  is  described  in  the  Eleventh  Annual 
Report  of  the  United  States  Geological  and  Geographical  Siur^ey  of 
the  Territories  for  1877,  F.  V.  Hay  den  in  charge,  pages  509-646. 
Information  in  regard  to  the  hydrography  is  contained  in  the  first  to 
fourth  annual  reports  of  the  Reclamation  Service  and  in  other  United 
States  Geological  Survey  reports. 
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GREEN   RIVER  AT  GREEN  RIVER,  WYO. 

This  station  was  established  May  2,  1895,  near  the  pump  house  at 
a  point  about  40  feet  below  the  bridge  of  the  Union  Pacific  Railroad, 
at  Green  River,  Wyo.  Since  that  date  it  has  .been  maintained  con-* 
tinuously,  except  for  a  few  months  during  the  winter  and  during  the 
year  1900.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  14,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  rfieasurements  of  Green  River  at  Green  Rivera  Wyo.^  in  1906, 


Date. 


Ilydrof^rapher. 


Apiil4a. 
April  26. 
May  5. . . 
May  22.. 
June  1... 
June  24.. 
Julys... 
July  27.. 


A.  J.  Parahall . 
do 


Width. 


Aroa  of 
8(>ction. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Feet. 
161 
278 
246 
2S4 
2M 
2M 
284 
284 


8q.  ft. 

589 

921 

804 

1,150 

1,540 

1,500 

1,370 

1,090 


Oa«o 
height. 

Difr. 
charge. 

Feet. 

SeC'fl, 

1.50 

873 

2.85 

3,040 

2.65 

3,580 

3.36 

4,200 

4.10 

6,910 

3.90 

6,340 

3.70 

6,470 

3.10 

3,480 

a  Right  channel  frozen  over,  no  flow. 
Daily  gage  height  ^  in  feet,  of  Green  River  at  Green  River,  Wyo.,  for  1906. 


Day. 


Apr. 


1 1.85 

2 '  l.fiO 

3 !  1.62 

4 1.65 

5 1  1.52 

6 1.85 

7 1  1.75 

8 1.90 

9 ,  2.05 

10 '  1.95 

n I  2.40 

12 '  2. 25 

13 2. 2.') 

14 '  2. 60 

15 2. 55 

16 :  2.30 

17 2  45 

IS '  2.80 

19 1  2.a5 

30 1  2.75 

21 '  2.60 

22 1  2. 70 

23 3.00 

24 2. 90 

2r> 2 .  90 

t 

26 ,  2.85 

27 2.80 

28 2. 58 

29 2. 40 

30 2.42 

31 


May.      Juno,  i  July.   ,    Aug. 


2.42 
2..'>8 
2.55 
2.55 
2.72 

3.00 
2.92 
2.85 
2.85 
2.8S 

2:98 
3.22 

3.  .58 
3.88 
4.00 

3.95 
3.90 
3.70 
3.52 
3.32 

3.22 
3. 35 
3.58 
3.80 
4.10 

4.3.5 
4.45 
4.45 
4.50 

4.  ri-s 
4.4.5 


4. 15 

3.78 

3.42 
3.42 

3.50 
3.75 
3.90 
3.72 
3.50 

3.40 
3.48 
3.95 
4.48 
5.08 

5.38 
5.28 
5.:«) 
5.22 
4.82 

4.40 
4. 15 
3. 85 
'SMO 
3.88 

3.70 
3.55 
3.45 
3.45 
3. 52 


3.58 
3.42 
3.35 
3.50 
3.68 

3.75 
3.75 
3.85 
3.90 
3.90 

3.85 
3.82 
3.80 
3.80 
3.90 

3.90 
3. 82 
3.72 
3. 55 
3. 42 

3.32 
3.22 
3. 15 
3. 15 
3.20 

3.18 
3.0s 
3.05 
2.95 
2.82 
2.  75 


2.80 
2.78 
2.68 
2.60 
2.58 


2, 
2! 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 


50 
50 
42 
32 
30 

22 
12 
10 
10 
08 


2.05 
2.02 
2.00 
2.00 
1.98 

2.25 
2.35 
2.50 
2.78 
3.08 

3.25 
3.18 
3.00 
2.82 
2.68 
2.42 


Sept. 


2.38 
2.38 
2.38 
2.30 
2.25 

2.25 
2.12 
2.02 
1.92 

1.88 


1.80 
^.80 
1. 75 
1.75 
1.82 


1.90 
1.90 
1.82 
1.78 
1.70 


1.65 
1.60 
1.60 
1.55 


Oct. 


1.55 

1.50 
1.50 
1.45 
1.42 
1.40 


1.40 
1.35 
1.35 
1.30 
1.30 

1.30 
1.25 
1.25 
1.22 
1.20 

1.20 
1.20 
1.18 
1.15 
1.15 

1.15 
1.15 
1.15 
1.10 
1.10 

1.10 
1.20 
1.30 
1.40 
1.40 

1.30 
1.30 
1.30 
1.22 
1.12 
1.10 
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Rating  table  for  Qreen  River  at  Green  River,  Wyo.y/or  1906. 


Gage 
height. 

FeeU 

Dis- 
charge, 

Sec.-ft. 

Gage 
height. 

Feet. 

1.10 

560 

1.90 

1.20 

635 

2.00 

1.30 

710 

■    2.10 

1.40 

790 

2.20 

1.50 

875 

2.30 

1.00 

965 

2.40 

1.70 

1.065 

2.50 

1.80 

1,176 

2.60 

Dis- 
charge. 

SeC'ft, 
1,290 
1,410 
1,540 
1,690 
1,R50 
2,020 
2,210 
2,410 


Gase 
telght. 


helgl 


Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
3  20 
3.30 
3.40 


Dis- 

Gage 
height. 

FeeL 

Dis- 

Gage 
height 

Feet. 

Dis- 

charge. 

diaige. 
SeC'fl. 

charge 

8ec.-n. 
2,<») 

Sec-ft. 

3.50 

4,830 

4.60 

8,900 

2,880 

3.60 

6,160 

4.80 

9,730 

3,100 

3.70 

5,500 

5.00 

10,o70 

3,360    ' 

3.80 

6,8.W 

6.20 

11,4,10 

3,630    , 

3.90 

•6,210 

6.40 

12,290 

3,910    . 

4.00 

6,570 

4.200 

4.20 

7,320 

' 

4,510    , 

4.40 

8,100 

. 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  basrtd  on  8  discfaai^e 
measurements  made  during  1906  and  is  well  defined  between  gage  heights  1.6  feet  and  4.5  feet.  It  may 
not  apply  strictly  from  August  to  October,  as  conditions  of  flow  may  have  changed  after  the  last 
measurement. 

Monthly  discharge  of  Green  River  at  Green  River ,  Wyo.jfor  1906. 

[Drainage  area,  7,460  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October... 


Discharge  in  second-feet 


Maximum.  Minimum. 


3.300 
8,700 
12.200 
6,210 
4.060 
1.990 
790 


893 
2,060 
4,510 
2,740 
1,390 
790 
.'ifiO 


d-feet. 

Rim-off. 

Total  in 

Mean. 

acre-feet. 
121,000 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

2,040 

0.274  '          0.31 

5,090 

309,000 

.675               .7^ 

6.830 

406,000 

.917             1.02 

4.860 

299,000 

.652              .7.=; 

2,240 

138,000 

.301 

.35 

1.260 

75,000 

.169 

.!<• 

660 

40.000 

.089 

.10 

The  period [ ; 1,390,000 


Non.— Values  are  rated  as  follows:  April  to  August,  excellent;  September  and  October,  good. 


OBEEN   RIVEE  AT  JENSEN,  UTAH. 

This  station  was  established  November  7,  1903.  It  is  located  at 
Jensen  post-office,  about  300  feet  below  what  is  known  as  Billings 
Ferry,  15  miles  from  Vernal.  The  nearest  railroad  station,  Dragon, 
Utah,  is  about  40  miles  distant.  Brush  Creek  enters  the  river  U 
miles  above  the  station  and  Ashley  Creek  3  miles  below.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  17,  where  are  given  also  references  to  pub- 
lications that  contain  data  for  previous  years. 

Discharge  measurements  of  Green  River  at  Jensen^  Utahj  in  1906. 


Date. 


Ilydrographer. 


R. 


I' 


I.  Meeker, 
.do 


April  19 

June  4 

June  26 i do 

July  21 1  T.  E.  Brick 


I 


Width. 


Feet. 
475 
530 
520 
399 


Area  of 
soction. 


Sq.tL 
2,580 
4,750 
4.030 
2,860 


Gage 
height. 


FeeL 
&63 
a95 
a  41 
&10 


Dis- 
chaigt. 

See.'fL 

7.a» 
20.1I« 
R300 

8,S» 
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I>(nly  gage  height,  in  feet  ^  of  Green  River  at  Jensen,  Utah,  for  1906. 


Day. 


Mar. 


1 

. 

2 

3 

4 

5 

6 

^ 

7 

s 

9 

10 

11 ' 

12 

13 

5.70 

14 

6,58 

15 

&22 

16 

480 

4.45 

18 

'      4.18 

4.00 

20 

4.0Q 

21 

'      4.02 

4.02 

23 

a99 

5i44 

25 

&g6 

26 

1 

1    as5 

'      ft02 

2S 

8.  fi2 

8.86 

30 

'      K85 

1      8.05 

Apr. 


7.18 
&22 
&08 
&82 
5l56 

&Q8 
Sl21 
5l22 
5.44 
5l60 

6.87 
&22 
a  68 
&70 
&32 

&98 
&95 
&35 
6l65 
&96 

7.32 
7.30 
7.36 
7.68 
8.16 

a66 
&30 
7.82 
7.45 
7.32 


May.      June.      July.      Aug.      Sept. 


7.02 
(198 
7.00 
&95 
&98 

7.25 

&22 
8.t)0 
&70 
8.88 

9i40 
ft66 
9.85 

laii 

ia35 
ia22 

iai6 

ia22 

iao8 

a95 

9188 

iai6 
ia34 
ia69 

11.12 

11.66 
11.82 
11.76 
11.54 
11.82 
11.92 


11.30 
ia30 

iao4 

9l86 
ft  76 

ft  70 

ft98 

ia46 

ia64 

ia56 

ft64 
ft66 

lari 
ia68 

1L26 
11.78 

12.  a5 

11.51 
11.70 
11.16 

ia62 
ft86 
ft40 
&94 
&73 

&37 
7.48 
7.60 
7.38 
7.22 


_-,_ 

a94 

4.68 

&96 

4.66 

a98 

4.51 

&76' 

4.48 

a68 

4.40 

a  71 

4.36 

a88 

430 

7.00 

420 

7.10 

410 

7.28 

4  01 

7.20 

a92 

7.06 

a88 

7.02 

a82 

7.00 

a68 

7.00 

a58 

7.04 

a60 

7.02 

a  45 

a95 

a48 

a  70 

a68 

a  41 

a60 

ao4 

a60 

&88 

a48 

&72 

a  70 

a68 

406 

&38 

468 

&29 

468 

.&25 

490 

a  12 

ao6 

a  12 

492 

4.99 

458 

4.76 

448 

4  42 
433 
428 
4  41 
440 

420 
4  18 
400 
a  79 
a72 

a66 

a42 
a36 
a28 
a28 

a32 
a38, 
a  78 

442 

a  84 

a  68 
a62 
a60 
a68 
a48 

a42 
a4o 
a40 
a37 
a35 


Rating  tables  for  Green  River  at  Jensen,  Utah. 

MARCH  13  TO  JULY  6,  190a« 


Dis-        Oage 
charge,    heignt. 


Sec.'ft, 
2,000 
2,160 
2,310 
2,480 
2,660 
2,830 
3.010 
3.200 

3,690 


Feet. 

aoo 

a  10 

a2o 
aso 
a4o 
aso 
a60 
a  70 
a80 
aoo 


Sec-fL 
3.800 
4.010 
4,230 
4.450 
4.680 
4.920 
6.160 
6.410 
6,670 
5,930 


Gage 
height. 

Dis- 
charge. 

Sec.'ft. 
6.200 

Gage 
height. 

Feet. 

Feet. 

aoo 

7.00 

a  10 

6,470    ' 

7.20 

a20 

6.740 

7.40 

aso 

7,-010    1 

7.60 

a40 

7,290 

7.80 

a60 

7.670 

8.00 

aeo 

7,850    i 

8.20 

a  70 

8,130 

a40 

aso 

8,410 

8.60 

a90 

8,700 

a80 

Dis- 
charge 

Sec.-ft. 
9.0(X) 
9. 610 
10.240 
10.900 
11,690 
12.300 
13.030 
13,770 
14,530 
16,310 


Sec.-ft. 

16,100 

16,920 

17.V60 

18,620 

19,600 

20,400 

25.100 

30,000 


JULY  6  TO  OCTOBER  31,  1906.* 


a30 
a40 

a60 
aeo 
a  70 
aso 
ago 


2,270 
2.440 
2,610 
2.790 
2.970 
3,160 
3,360 


400 
410 
420 
4  30 
4  40 
4  60 
4  60 


3.660 
3.750 
3,960 
4.170 
4.380 
4.600 
4,820 


4  70 
4  80 
4  90 

aoo 
a  10 
a20 
a30 


5,060 
5.280 
6,610 
6,750 
6.990 
6,240 
6,490 


a  40 

6,740 

a20 

8,920 

aso 

7,000 

a40 

9,610 

aeo 

7,260 

1   a60 

10,120 

a  70 

7,530 

aso 

10,750 

a80 

7,800 

7.00 

11,400 

a90 

8,070 

7.20 

12,060 

aoo 

8,360 

1 

1 

a  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  3  dischar^ measurements 
made  during  1906.  and  the  form  of  the  1904  curve,  and  is  well  defined  between  gage  heights  6.5  feet  and 
10  feet.     From  March  13  to  about  April  16,  it  may  give  values  a  little  in  excess  of  the  true  discharge. 

*  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  1  discharge  measurement 
made  during  1906  and  the  form  of  the  1904  curve.  It  is  not  well  defined  and  values  obtained  Irom  it  arc 
liable  to  error  on  account  of  changing  conditions  of  flow. 
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SUBFACE  WATEB  SUPPLY,  1906. 


Monthly  diicharge  of  Green  River  at  Jensen,  Utah,  far  1906. 

[Dralna^  aroa,  26,600  square  miles.] 


Month. 


March  13-31. 

April 

May 

June 

July 

August 

September. . 


The  period. 


Discharge  in  second 

i-r«t. 

Run-off. 



Total  in 

1 

Maximum. 

Minimum. 

Mean. 
7,340 

acre-feet. 
276,000 

Sec.-ft.per 
sq.  mile. 

0.276 

Depth  tc 
InclKS. 

16,200 

1,900 

0.19 

14,700 

3,970 

8,070 

480.000 

.303                .34 

29.600 

8,850 

19,400 

1,190.000 

.729               M 

30,200 

9,670 

20,400 

1,210.000 

.767               .^. 

12,300 

5,160 

9,230 

568.-000 

.347               .*' 

6,870 

2,520 

3,850 

237,000 

.145  •           .i: 

4.420 

2,240 

3.060 

183.000 

.116 

.i:< 

4.140,000 


NoTB.— Values  are  rated  as  follows:  March  to  June,  good;  July  to  October,  fair. 

GREEN   BIVER   AT   OREENRIVER;   UTAH. 

This  station  was  established  October  21;  1894,  discontinued  in 
November,  1896,  and  reestablished  February  16,  1905.  It  is  located 
at  the  Rio  Grande  Western  Railway  bridge  at  Greenriver  (formerly 
Blake),  Utah,  in  latitude  39°  north,  longitude  110°  9'  west,  in  the  San 
Rafael  quadrangle.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  19,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years.  During  1906  the  gage  was  read  by  W.  E.  Richards  and 
G.  C.  Mead. 


Discharge  measurements  of  Green  River  at  Greenriver,  Utah,  in  1906. 


Date. 


April  17. 


Ilydrographor. 


II.  S.  Kleinschmldt 


May  17 j  E.  C.  Murphy. 

June  8 !  Thos.  Grieve . , 


June  29 

October  19. 


.do. 
.do. 


Width. 
Feel. 

Area  of 
section. 

Sq.ft. 

Gase 
bei^t. 

Feet. 

462 

2,770 

6.60 

472 

4,430 

9.81 

472 

4,440 

9.80 

466 

3,820 

8.50 

400 

1,780 

4.60 

Dis- 
chaige. 

Sec.-fl, 
10.  «0 
34,000 
33,600 
22.600 
3.170 


Daily  gage  height,  in  feet,  of  Green  River  ^  at  Greenriver,  Utah,  for  1906. 


Day 


Jan.    '  Feb. 


Mar. 


Apr.  I  May. 


1, 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


June. 


July.  I  Aug. 


3.60 

3.78 

3.90 

7.25 

7.65 

10.55 

7.65 

6.35 

3.55  , 

3.85 

3.90 

7.15 

7.50 

10.75 

7.76 

6.46 

3.55 

3.75 

3.90 

6.70 

7.45 

10.96 

7.86 

6.35 

3.58 

3.75 

4.15 

6.50 

7.35 

11.25 

7.90 

6.40 

3.60 

3.70 

4.20 

6.40 

7.35 

11.55 

7.90 

6.20 

3.60  1 

3.75 

4.25 

6.30 

7.30 

11.60 

7.90 

6.15 

3.60 

4.00 

4.30 

6.15 

7.40 

11.40 

7.90 

6.10 

3.tiO 

3.t')5 

4.35 

5.70 

7.50 

11.50 

7.90 

6.00 

3.«K) 

3.70 

4.45 

5.70 

7  55 

11. 65 

7.80 

5.90 

3.60 

3.55 

4.45 

5.65 

7.60 

11.65 

7.80 

5.86 

3.fiO 

3.65 

4.45 

5.85 

8.25 

11.36 

7.90 

6.75 

3.60 

3.60 

4.75 

6.15 

8.  (JO 

11.15 

7.90 

6.60 

3.70 

3.  r,5 

6.10 

6.10 

8.85 

10.06 

7.85 

5.60 

3.80 

3.65 

5.60 

6.10 

9.35 

9.70 

7.80 

6.60 

3.i0  . 

3.65  , 

6.70 

6.20 

10.06 

9.60 

7.80  1 

6.66 

)ept. 

Get. 

6.05 

5.00 

6.26 

4.90 

6.10 

4.90 

6.95 

4.90 

6.96 

4.90 

6.00 

4.80 

6.00 

4.80 

6.85 

4.75 

5.70 

4.70 

6.60 

4.70 

5.65 

4.70 

5.40 

4.70 

5.30 

4.70 

5  20 

4.60 

5.15 

4.00 

4.70 
&80 
5.40 
5l50 
5.50 

5.36 
&16 
5.00 
5.00 
5.00 

5.00 
495 
4.90 
4.90 
4.80 


3.75 
3.N5 
4.10 
4.65 
4. 54) 

4.70 
4.70 
4.* 
4.55 
4.4D 

4.30 
445 

440 
430 
440 
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Daily  gage  height ,  in  feel,  of  Green  Rivera  at  Greenriver,  Utah,  for  1906 — Continued. 


Day. 

Jan. 
...     3.80 

Feb. 
1    3.65 

Mar. 
5.65 

Apr. 

May. 

10.30 

Jane. 
9.35  1 

July,  j 
7.75 

Aug.! 

Sept. 
&36 

Oct.  1 
4.60 

Nov. 

Dec. 

16 

6.55 

6.50 

480 

435 

17 

...     3.80 

3.60 

5.50 

&fiO 

10.20 

9.25  , 

7.70  , 

&50 

6.25 

4.60 

480 

420 

18 

...     3.80 

3.60 

5.30 

6.45 

10.10 

9.40  , 

7.70 

5.46 

5.40 

4.60 

4  75 

410 

19 

...     4.30 

3.75 

5.20 

6.50 

10.20 

9.40  ' 

7.60 

5.30 

6.60 

4.50 

470 

400 

30 

...'     4.45 

3.80 

5.00 

6.55 

10.10 

9.35 

1 

7.66 

6.30 

5.35 

450 

465 

3.85 

21 

...     3.85 

3.85 

4.65, 

6.45 

10.15 

9.50 

7  65 

6.40 

5.36 

450 

435 

3.80 

22 

...     3.50 

3.85 

485' 

6.80 

10.25 

9.45 

7.40 

5.70 

6.65 

460 

420 

3.85 

23      

...     3.85 

3.85 
a85 

5.15 
5.50 

7.15 
7.35 

10.35 
10.45 

9.30  1 
9.40  , 

7.25  ' 
7.00 

6.05 
6.25 

6.40 
5.30 

460 
460 

3.  SO 
3.80 

3.85 

24 

...     3.85 

3.86 

25 

...     3.85 

3.85 

5.85  ' 

7.45 

10.45 

9.46 

6.90 

1 

6.96 

6.30 

460 

3.90. 

416 

26 

...     3. 85 

3.85 

a76' 

7.60 

!  10.45 

9.55 

6.90 

5.80 

&.20 

400 

420 

440 

27 

...     3.85 

3.85 

1    7. 75  1 

7.55 

10.35 

9.65 

6.76  1 

5.75 

5l10 

4  65 

430 

440 

28 

...     3.85 

3.80 

;    8.85 

7.70 

I  10.45 

9.45 

a70  1 

6l96 

5.05 

450 

425 

440 

29 

...     3. 75 

'    8.65 

8.10 

1  10.60 

9.25 

6.60  ' 

6.00 

5.00 

440 

405 

450 

30 

...     3.78 

1    &40  1 

7.85 

10.75 

9.40 

&46 

6.15 

6.00 

450 

3.86 

I    445 

31 

...     3.75 

1    8.05  , 

10.90 

1 



0.40 

6.05 

460 

1 

1    400 

1 

NoTS.— There  was  probably  some  ice  obstruction  during  January,  February  and  March.  During 
the  higiL  stages  the  gage  heights  obtained  by  the  hydrographers  do  not  agree  witn  those  recorded  by  the 
observer  for  the  same  dates.  For  this  reason  discharges  based  on  the  above  high  gage  heights  are 
liable  to  large  error. 

Rating  table  for  Green  River  at  Greenriver,  Utah,  for  1906. 


Gage 
hei^t. 

Dis- 
chaige. 

Oase  1 
height. 

Feet. 

Dis-      ' 
charge.  \ 

Ffet. 

Stc.-fl. 

See.'fl.   1 
3,1«) 

3.50 

1,3U0 

460 

3.60 

1,510 

470 

3,370 

3.70 

1,640 

480 

3,610 

3.80 

1,770 

490 

3,870 

3.90 

1,910 

5.00 

4,150 

400 

2,060 

5.10 

4,440 

4.10 

2,200 

6.20 

4,740 

420 

2,360 

6.30 

5,060 

430 

2,530 

5.40 

5,300 

440 

2,720 

5.50 

5,740 

460 

2,920 

1 

5.60 

6,100 

Oage 
icight. 


hcig 


Feet. 
5.70 
5.80 
5.00 
6.00 
6.10 
6.20 

30. 

40 
6.50 
6.60 
6.70 


6. 
6. 


Dis- 
chaigo 


See.'fl. 
6,480 
6,870 
7,270 
7,680 
8,110 
8,550 
9,010 
9,480 
9,960 
10,450 
10,950 


Jace 
?iKht. 


Dis- 


height. .  charge. 


Feet. 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 


See.-ft. 

11,470 

12,000 

12,550 

13,700 

14,910 

16,180 

17,510 

18  «K)0 

20r^ 

21,840 

23,420 


Gage 
height. 

Dis- 

charge. 

Feet. 

See.'fl. 

8-80 

25,080 

9.00 

26,780 

9.20 

28,500 

9.40 

30,240 

9.60 

32,000 

9.80 

33,800 

10.00 

35,600 

11.00 

45,040 

12.00 

55,000 

Note. — The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  5  discharge 
measurements  made  daring  1906  and  the  form  of  the  1905  curve.  It  Is  well  defined  between  gage  heights 
4.5  feet  and  10  feet. 

Monthly  discharge  of  Green  River  at  Greenrirer,  Utah,  for  1906. 

[Drainage  area,  38,200  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


Janaaiy 2,S20 

February 2,050 

March '  26,500 

April 19,600 

Mav 44,100 

Jurie 51,500 

July 18,200 

August 9, 720 

September 8,780 

October 4, 150 

November >. ..  6,870 

December '  3,610 

Theyear 51,500 


Minim  am. 


1,450 
1,450 
1,910 
6,290 
14,300 
28,900 
9,480 
6,060 
4,150 
2,720 
1,770 
1,700 


_ 

Total  in 

Mean. 

acre-feet. 

1,720 

106,000 

1,690 

9:i,t«0 

6,970 

429,000 

11,200 

666,000 

29,500 

1,810,000 

37,600 

2,240,000 

15,600 

959,000 

7,230 

445,000 

6,870 

349,000 

3,290 

202,000 

3,600 

214,000 

2,570. 

158,000 

Run-off. 


Sec  .-ft.  per 
sq.  mile. 

0.045 
.044 
.182 
.293 
.772 
.  vo^ 

.408 
.189 
.154 
.086 
.094 
.067 


1,450  j       10, «X)  I    7,670,000 


.276 


Depth  in 
inches. 


0.05 
.05 
.21 
.33 
.89 

1.10 
.47 
.22 
.17 
.10 
.10 
.08 


3.77 


Note.— The  above  values  must  be  used  with  a  great  deal  of  caution  as  they  are  considered  only  rough 
approximations.  It  is  probable  that  the  discharge  for  Januiiry,  February,  and  March  is  much  too 
hj^  owing  to  ice  conditions,  for  which  no  corrections  could  l)e  made  on  aooourit  of  lack  of  data.  April 
and  May  can  be  considered  approximate.  June  is  known  to  be  far  too  high  (compare  ot>8^rvers'  and 
hydroeraphers'  gage  heights  on  days  of  measurements),  and  Mav  is  probably  too  nigh,  also,  but  to  a 
lM8  extent.    It  is  believed  that  the  remainder  of  the  year  con  be  accepted  as  fair. 
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MISCELLANEOUS   MEASUBEMEKTS    IN   OBEEN    BIYEB   DBAINAOE    BASIN. 

Fontenelle  Creek  is  tributary  to  Green  River  about  50  miles  above 
Green  River,  Wyo. 

The  following  measurement  was  made  May  31,  190b: 

Width,  40  feet;  area,  99  square  feet;  gage  height,  3.05  feet;  dischaige,  374  second- 
feet. 

NEWFORK  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF  BASIN. 

Newfork  River  and  its  tributaries  drain  a  portion  of  the  western 
slopes  of  the  Wind  River  Range,  extending  from  Fremont  Peak 
southeastward  to  Mount  Bonneville,  Mount  Geikie,.and  Twin  Buttcs. 
The  main  stream  flows  in  a  general  southerly  course  to  a  point  near 
Cora,  Wyo.,  where  it  turns  sharply  to  the  southwest,  joining  Green 
River  about  40  miles  below. 

The  entire  length  of  the  Xewfork  does  not  exceed  50  miles.  The 
basin  as  a  whole  is  triangular  in  shape  and  comprises  approximately 
1,100  square  miles.  Forests,  in  some  places  dense,  cover  about  300 
square  miles.     Pines  predominate,  but  aspens  and  firs  are  also  found. 

Pine,  Pole,  and  Boulder  creeks  and  Eastfork  River  are  the  chief 
tributaries  of  the  Newfork.  These  are  all  small  streams,  heading 
far  back  among  the  high  peaks  of  the  range  and  fed  by  the  numerous 
springs  and  small  mountain  lakes  with  which  the  region  is  dotted. 
Fremont,  Boulder,  Fayette,  Half  Moon,  Burnt,  and  Meadow  lakes 
are  the  largest  arid  most  important  of  these.  Fremont  Lake, 
through  which  Pine  Creek  flows,  has  an  area  of  approximatelj^  2,500 
acres.  The  outlet  is  narrow  and  a  dam  at  this  point  might  be  made 
to  raise  the  water  surface  about  30  feet.  Such  a  dam  would  prob- 
ably store  all  the  surplus  waters  of  the  creek.  Boulder  Creek  flows 
through  Boulder  Lake.  The  outlet  of  this  lake  also  is  narrow,  and 
a  dam  to  raise  the  surface  of  the  lake  about  5  feet  is  in  process  of 
construction.  In  the  drainage  area  of  Pole  Creek  there  are  said  to 
be  no  less  than  40  small  settling  basins. 

PINE   CREEK  NEAR   PINEDALE,    WYO. 

This  station  was  established  on  the  stream  April  25,  1904.  It  was 
located  about  one-fourth  mile  west  of  Pinedale,  but  this  location  not 
proving  entirely  satisfactory,  it  was  abandoned  at  the  close  of  the 
season,  and  April  2,  1905,  was  reestablished  near  the  Hansen  ranch, 
1  mile  above  Pinedale,  in  sec.  28,  T.  34  N.,  R.  109  W. 

During  1906,  discharge  measurements  were  made  from  a  bridge 
1  mile  below  the  gage,  where  the  section  is  more  favorable.  During 
the  irrigating  season  two  ditches  divert  water  from  the  river  between 
the  gage  and  the  measuring  section.  The  gage  is  read  by  Mrs.  J.  J. 
Hansen. 
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The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  175,  page  23,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Pine  Creek  near  Pinedaley  Wyo.,  in  1906. 


Date. 


Ilydrographer. 


April  29. 
May  2.. 
May  25. 
May  29. 
June  16. 
June  17. 
June  27. 
July  2... 


A.  J.  Parshall. 

do 

do 

do 

G.  N.  Stadin.. 

do 

A.  J.  Parshall. 
do 


Width. 


Feet. 
35 
45 
92 
06 
100 
100 
08 
98 


Area  of       Gage     •      Dis- 
section,     height.   I  charge. 


Sq.ft. 

Feet. 

47 

L20 

60 

1.25 

143 

2.00 

165 

2.30 

241 

2.90 

254 

3.00 

196 

2.45 

196 

2.40 

Sec.-ft. 

52 

71 

378 

574 

1,190 

1,320 

a  739 

a  704 


a  Includes  discharge  of  two  ditches  which  divert  water  between  the  gage  and  the  measuring  section. 
Daily  gage  height  j  in  feet  ^  of  Pine  Creek  near  Pinedale,  Wyo.,far  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 
2.1 

Sept. 

Oct. 

1 

1.1 

1.2 

2.2 

2.4 

2.0 

1.0 

2 

1.1 

1.2 

2.2 

2.4 

2.15 

1.9 

1.0 

3 

1.1 

1.2 

2.1 

2.5 

2.0 

1.9 

1.0 

4 

1.1 

1.2    1 

2.0 

23 

2.0 

1.8 

1.0 

5 

1.1 
1.1 

1.2 
1.25 

2.0 
2.0 

2.65 
2.7 

2L0 
2.0 

1.8 

1.8 

1.0 

6 

1.0 

7 

1.1 

1.25 

2.0 

2.7 

2.0 

1.7 

1.0 

8 

1.1 

1.25 

2.0 

2.76 

1.9 

1.7 

1.0 

9 

1.1 

1.25 

2.0 

2.75 

1.9 

1.7 

1.0 

10 

1.1 

1.25 

2.0 

2.8 

1.8 

1.7 

1.0 

11 

1.1 

1.35 

2.0 

2.8 

1.75 

1.66 

1.05 

12 

1.05 

1.4 

2.2 

28 

1.7 

1.6 

1.1 

13 

1.1 

1.5 

2.3 

2.8 

1.7 

1.2 

1.1 

14 

1.1 

1.55 

2.6 

2.9 

1.65 

1.1 

1.1 

15 

1.05 

1.6 

2.75 

2.85 

1.7 

1.1 

1.1 

16 

1.05 
1.05 

1.7 
1.7 

2.9 
3.0 

2.8 
2.75 

1.7 
1.7 

1.05 
1.05 

1.1 

I?:: 

1.0 

18 

1.1 

1.7 

ao 

2.7 

1.7 

1.05 

1.0 

19 

1.1 

1.7 

3.0 

2.65 

1.65 

1.0 

1.0 

20 

1.1 

1.1 
1.1 
1.1 
LI 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1,7 

1.8 
1.8 
1.8 
1.9 
2.0   , 

2.1 
2.1 
2.2 
2.3 
2.3 
2.25 

2.9 

2.8 

2.75 

2.7 

2.7 

2.55 

2.6 

2.45 

2.45 

2.45 

2.4 

2.6 

2  5 
2.6 
2.6 
2.5 
2.5 

2.4 
2.3 
2.3 
2.2 
2.2 
2.15 

L65 

1.7 

1.95 

Z15 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

2.15 

2.1 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 

1.0 

21 

1.0 

22 

1.0 

23 

1.0 

24 .-. . . 

1.0 

25 

1.0 

26   

1.0 

27   

1.0 

28  

1.0 

29 

1.0 

30   

1.0 

31      

1.0 

Rating  table  for  Pine  Creek  near  Pinedale^  Wyo.,for  1906. 


Gage 
tieignt 


Dis- 


height.   charge.  ,1  height. 


Gage 
leignt 


Feet. 

Sec-ft.  1 

1.00 

18 

1.10 

34 

1.20 

55    1 

1.30 

81 

L40 

111 

Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 


Dis- 

1  Oage 

Dis- 

Gage 

Dis- 

Gage 
height. 

Dis- 

charge. 

height. 

charge. 

1  height.  1  charge. 

charge. 

SeC'ft. 

Feet. 

Sec-ft. 

1 
Feet. 

Sec.'ft. 

1  Feet. 

Sec-ft. 

145 

200 

378 

2.50 

770 

1    3.00 

1,320 

182 

2.10 

443 

2.60 

870 

223 

2.20 

515 

2.70 

970 

269 

2.30 

594 

280 

1,080 

320 

2.40 

1 

679 

2.90 

1,200 

1 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  8  discharge 
measurements  made  during  1906  and  is  well  defined  above  gage  height  1.2  feet. 
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Ducharge  measuremtnU  of  Boulder  Creek  near  Boulder  ^  Wyo.,  in  1906. 


Date. 


ilydrographer. 


Mayl I  A.J.PanhaU. 

May  1 do 

May  26 do 

May  28 do 

June  15 (J.  N.  Btadln.. 

June  18 ' do 

June 29 ,  A.J.  Parahall. 

July  I ' do 


Width. 

Area  of 
section. 

Gage 
h«i^t. 

Feet. 

8q.fl. 

I 

Feet. 

a60 

a96 

0.80 

52 

114 

.80 

81 

265 

2.90 

80 

256 

*2.70 

83 

439 

&00 

83 

356 

3.90 

77 

240 

2.25 

77 

242 

2.25 

Di*- 

cha,T:g?. 


Sec-ft 
101 
IW 

1,0«> 

2,5ft» 

1.500 

flS4 

flS3 


o  Wading  section. 

b  A  largo  tree  lodged  near  gage  probably  raised  the  water  surface  slightly. 


Daily  gage  height,  in  feet,  of  Boulder  Creek  near  Boulder ^  Wyo.j  for  1906. 
July. 


Day.       I  May.  i  June. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


a80 

aso 
a80 
aso 
aso 
aso 

0.85 
LOO 
1.12 
1.28 
1.65 
2.02 
2.35 
2.35 
2.35 
2.30 


1.85 

1.70 

1.70 

1.75 

2.08 

2.40 

2.35 

2.20 

2.10 

2.22 

2.70 

3.50 

4  72 

&10 

485 

450 

2.30 
2.32 
2.62 
2.75 
2.80 
2.75 
2.60 
2.60 
252 
2.50 
2.50 
2.4R 
2.50 
2.50 
2.45 
2.25 


Aug. 


1.10 
1.05 
1.00 
1.00 
1.00 
1.00 
a98 
a92 
082 

aso 
aso 
a  75 
a  75 
a  70 
a  70 
a  70 


Sept 


1.00 

a96 
a92 
a85 
aso 
aso 
aso 
a  75 
a  70 
a  70 
a  70 
a  70 
a6o 
a  55 
a50 
aso 


Oct. 


a50 
a5o 
aso 
a  45 
a45 
a4o 
a40 
a  40 
a  40 
a  40 
a  40 
a  40 
a40 
a  40 
a40 
a  40 


'        Day. 

May. 

17 

2.10 

18 

L78 

19 

L70 

20 

1.75 

21 

ZOO 

22 

2.28 

23 

2.55 
2.82 
2.90 
2.90 
2L88 
2.70 
2.68 
2.50 
2.05 

24 

25 

26 

27 

28 

29 

30 

31 

430 
a85 

a32 

2L95 
Z70 
2.88 
2.85 
2.70 
2.30 
1.06 
2.00 
2L15 
2.30 
2.30 


July.   Aug.    Sept,  Oct. 


2.00 
L92 
1.88 
1.75 
1.68  I 

i.eo  ! 

1.60  ! 

1.G0  ! 

1.60  ; 

1.60 

1.6(T 

1.60 

1.35 

1.22 

L15 


a  70 
a  70 

a70 
a  70 
a  70 
as5 

LIO 
1.25 
1.45 
1.50 
1.45 
1.35 
1.30 
1.12 
1.00 


a55 

aeo 
a62 
a58 
aeo 
a52 
a40 
a40 
a45 
aso 
aso 
aso 
aso 
aso 


a« 
a  40 
a*i 
a«) 
a« 
a« 
a* 
a« 
a« 
aas 
ar^.=> 
a.iD 
a3o 
O.a) 

as 


Rating  table  for  Boulder  Creek  near  Boulder,  Wyo. ,  for  1906. 


Gage 
height. 

Dis- 
ctuirge. 

Feet. 

Sec.'ft. 

a  30 

18 

a  40 

29 

aso 

42 

a  60 

58 

a  70 

77 

aso 

100 

a  90 

127 

1.00 

1 

157 

GajM 
LClgnt. 

Dis- 

charge. 

Feet. 

aec.-ft. 

1.10 

189 

1.20 

224 

1.30 

263 

1.40 

304 

1.50 

345 

1.60 

387 

1.70 

429 

1.80 

472 

Gage 
hei^t. 

Feet. 
1.90 
2.00 
2.10 
2.20 
'    2.30 
2.40 
2.50 
2.60 

Dis- 
charge. 

Sec.-ft. 
515 
560 
605 
655 
705 
755 
805 
860 

Gage 
height. 

Difl- 
chaige. 

Gage 
hei^t. 

Dis- 
chazgc. 

Feet. 
2.70 
2.80 
2.90 
3.00 
3.20 
3.40 
3.60 

Sec.'ft. 

915 

970    . 
1,030    , 
1,090 
1,210    1 
1,340 
1,475 

Feet. 

3.80 

400 

420 

440 

460 

480 

5.00 

Sec.-ft. 
1.615 
1,760 
1.910 
2,060 
2.220 
2.380 
2,540    , 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  disehai;!? 
measurements  made  during  1905-6  and  is  well  deflned. 

Monthly  discharge  of  Boulder  Creek  near  Boulder ,  Wyo.,  for  1906, 

[Drainage  area,  155  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.  Minimum. 


May 

June 

July 

August 

8epteml)er. 
October... 


1.030 

2,620 

970 

345 

157 

42 


100 

429 

206 

77 

29 

18 


Mean. 


532 

1,040 

614 

155 

09. 

29. 


Total  In 
acre-feet. 


32,700 

61,900 

37,800 

9,530 

4,120 

1,780 


The  period 


148,000 


Run-off. 


Sec.-ft.  per  Depth  in 
sq.  mile.   I  inches. 


3.43 
a  71 
3.96 
1.00 
.416 
a  187 


3.» 
7.49 

4.5^ 
1.13 

.50 

a  22 


NoTB.— Values  are  rated  as  follows:  May  to  August, good;  September, fair;  October, approximate. 
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EASTPOBK  RIVER   AT   NEWFORK,  WYO. 

This  station  was  established  April  1,  1905.  It  was  originally 
located  at  a  point  about  one-third  mile  southeast  of  Newfork  post- 
ofiice,  in  sec.  34,  T.  32  N:,  R.  108  W.  The  conditions  at  this  station 
are  described  in  Water-Supply  Paper  No.  175,  p.  32. 

Owing  to  unsatisfactory  conditions  at  this  point  the  station  was 
relocated  May  1,  1906,  at  the  county  highway  bridge  one-fourth  mile 
below. 

There  is  but  one  channel,  broken  by  two  piers,  and  the  banks  are 
not  liable  to  overflow.  The  bed  of  the  stream  is  somewhat  shifting. 
The  channel  is  straight  for  200  feet  above  and  100  feet  below  the 
station.  The  water  is  only  sluggish  at  low  stages.  The  river  freezes 
solid  during  the  winter. 

Discharge  measurements  are  made  from  the  bridge.  The  initial 
point  for  soimdings  is  at  the  gage  on  the  left  abutment. 

The  gage,  which  is  read  daily  by  Oliver  N.  Vible,  is  spiked  to  the 
left  bridge  abutment.  The  bench  mark  is  a  spike  driven  into  the 
timber  abutment  of  the  bridge  opposite  the  6.50  feet  mark  on  the 
gage. 

Discharge  measurements  of  Eastforh  River  at  Newfork j  Wyo.^  in  J 906. 


Date. 

A 

Ilydr 

ographer. 

' 

width. 

'  Area  of 

'  section. 

■ 

Gage 
height. 

Dfs- 
chargo. 

May  1 

.  J.  PanhaU 

Feet. 
70 
76 
75 
75 
75 
75 
75 

Sq.  ft.    '      Feet. 
75  1          1. 40 
349            4.25 

Se 

e.-ft. 
110 

May  26 

1,580 
1,010 

May  28 -- 

do - -  -  1 

292 
382 

298 

3.56 
4.75 
a.  HO 

June  15 

... 

O.  N.  SUdln. 
do. ...... 

1,740 

.Tnti^  18, 

1,050 

J IIDA  20   . .    . 

•  •  • 

A.  J.  Parahall 

195  1          2.65 
183  '          2.50 

612 

July  1 

do. 

in  feety  of  j 

EastfoT 

Oct. 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

•k  River  at 

1        Day. 

1 

Il7........". 

18 

1  19 

463 

•••J  •,.••.. 

1                  ' 

Daily 

gage  height, 

Neil  forty  Wyo.,  for  1906 

1(1'' 
,  May.  June.  July,  i  Aug.  S< 

1           1                     1 

m 

Day. 

May. 

June.  July. 

Aug. 

Sept. 

1.30 
1.20 

»pt. 

Oct, 

1 

2 

1. 40  1  2. 50  1  2.  ao 
1. 40     2. 40     2. 60 
1.  35     2.  fiO     2.  7.«i 

1.45 
1.40 

'  2.  60     4. 28     2. 00     1. 10     1. 15 
1  2.  50  '  3.  55  1  1. 95  ,  1. 15     1. 10 

2.  60  ;  3. 05  1  1. 90     1. 10     1.  10 
3. 00     2. 85  '  1. 80     1. 10  1  1. 10 

3.  65     2.  80  1  1.  70  I  1.  m  1  1.  10 

1.00 
1.00 

3 

1.  45     1. 20 
1. 50     1. 20 

1.00 

4            *  ... 

1.45 
1.60 
1.65 
1.70 

3.00 
3.60 
3.05 
3.30 

2.80 
2.65 
2.50 
2.80 
2.  7.«i 

,  20 

1.00 

5      

1.40 
1.40 
1.35 
1.30 
1.25 
1.25 

1.20 
1.15 
1.10 
1.10 
1.00 
1.10 

21 

1.00 

H   

'  22 

3.80 
4.15 
4.10 
4.15 
4.25 
3.(« 
3.56 
3.80 
3.10 
2.70 

2. 85     1.  75     2. 00  1  1. 10 
2.75     l-.W     2.10  '  1.10 

1.00 

•9 

I23 

1.00 

s            

1.80     2.60 

24 

2.50 
2.15 

1.  55     2.  00  '  1. 10 
1.  (iO     1.  Ki  \  1. 10 

1.00 

o]]'! 

2. 10     2. 60     2. 50 
2, 70     3. 20     2. 40 
a  40     4.25     2.35 
3. 80     4.  70  I  2.  .to 

25 

1.00 

10                 .    . 

26 

2. 12  ,  1.  65  1  1.  75     1. 10 
2.18  1  1.60     1.60  ,  1.10 

1.00 

H      

1. 20  '  i.  10 
1.25  1  1.00 
1.  25  1  1. 10 
1.  20  1  1. 10 
1. 15     1. 10 

27 

1.00 

12 

28 

2.  40  ,  1. 55 

2.  55  ;  1. 50 

2.32  '  1.40 

I.  HO 

1.50 
1.40 

1.35 

1.10 
1.10 
1.10 

1.00 

13 

3.50 
3.20 

5. 18  1  2. 40 
a.  an  \  2.4.'% 

1  29 

1.00 

14      

,  30 

1.00 

15      

3. 2.'^  1  4.  72  <  2.  30 

31 

1.00 

16 

a( 

90 

4.25 

2.10 

1.15 

1.10 

:  V       :  '^         Vt       -^  *«        ^!S  I.  no 


1  r.> 


^   "'*  •  -   -  It  19  l«3ed  on  7  <i^*^^ 


Run  off- 


w— «        •cre-feet.    j  Sec.        ^      .^^^.,, 


34,»r«^-  51*xtnium.    Minimum 

2.  W»  »i  ^;  19.700  ^Ss  f 

Mtv.    ....  »i*^                   »®            SI                    7.380                    -^                i 

J^Uv        .    .  «>  J  li:?  3.08O   ■__^1?1_ ' 

Viuri^t      .  ...  »  /[_ .__ 

S«pt. '•••*. r _.  130.00O     

iVto'vr      -      "*  

Nr  ;"     ^  '"'  YAMPA  RIVER  DRAINAGE  BASIN. 


^^  mail  m^  *-- 
„mUes.  It^ea^t*""' 
melting  of  the  sn''*; 
small  streams  *b*-* 
-m  its  chief  perennw' 
basin   is   largely  >» 

,^ ^..  _ __,    Rdde  terraces,  abrupj 

supply.     >  »     ^1  «="^'*.4,t  sult-l^Psand  arroyos  are  the  striking  features  o 
(>r(»<l«>(}  Hn  «  I  ^»<.'*  I  *' ,  trcneral  level  is  over  6,000  feet  above  sea. 
clitTs,  ,m^^    *  «*  <f"*\^,rtifieation  Creek,  Elk  Head  Creek,  Williams  Ri«'' 
<lio  n^fiioii  ^ilo   I^i'^'fif  are  the  most  important  tributaries  of  t  ^ 

Klk  Riv^^',-*'* 
Hiul  Littlei      ^^^ 
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Yampa.     The  upper  basins  of  these  streams  are  within  the  forested 
region,  but  along  their  lower  courses  are  many  cultivated  areas. 

YAMPA    RIVER   AT   STEAMBOAT   SPRINGS,    COLO. 

« 

This  station  was  established  May  3,  1904,  at  the  highway  bridge 
at  the  east  end  of  Steamboat  Springs.  May  8,  1905,  it  was  reestab- 
lished at  the  new  steel  highway  bridge,  about  one-fourth  mile  below 
the  old  bridge,  in  sec.  17,  T.  6  N.,  R.  84  W.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  175,  page  35,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  mrasuretnents  of  Yampa  Rivrr  at  Steamboat  Springs,  Colo.,  in  1906. 


Date. 


Hydrographer. 


April  29 :  A.  A.  Welland 

.May  i:< I do 

May  2ii do 

June  11 do 

June  29 i do 

July  12 do 

July  .10 do 

August  10 1 do 

Aujrust  23 ' do 


Width. 

Area  of 
section. 

Gage 
height. 

Feel. 

8q,ft. 

Feet. 

95 

231 

6.75 

97 

332 

6.70 

97 

389 

7.45 

97 

402 

7.45 

97 

25:^ 

■  6.88 

93 

161 

6.11 

90 

88 

4.32 

'    90 

79 

4.20 

90 

100 

4.40 

Dis- 
charge. 

Sec.-/t. 

914 

1,880 

2,7U0 

2,930 

1,150 

472 

138 

120 

159 


Daily  gage  height,  in  feet,  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1906. 


Day. 


Apr. 


May. 


June. 


1 

4.08 

o 

4.78 

3 

4.75 

4      

4.G5 

5 

4.(i5 

0        ^ 

4.78 

^ 

4.92 

S 

5.00 

9 

5.00 

10 

5.28 

II ". 

5.ro 

12 

5. 50 

13 

14 

5. 15 
4.95 

\h      

6.20 

10 

5.42 

17 ". 

5.75 

IM 

5.  HO 

HI 

5.80 

21) 

5.92 

21 

6.15 

»            ■ 

6.50 

2:1! ! 

24 

6.45 
6.82 

25 

6.25 

2»» 

6.10 

27 

6.05 

•>s 

5.98 

29 1 

:«) 1 

5. 75 
5.78 

31.  ' 

5.68  1 

7.15 

5.52  , 

7.28 

5.62  1 

7.35 

5.85  1 

7.40 

6.38 ; 

7.(W) 

6.38 
6.05 
6.35 
6.65 
6.80 

0.88 
6.88 
6.90 
6.65 
6.65 


6. 
7. 

4 . 

7. 


85 
05 
05 
30 
7.45 

7.56 
7.70 
7.65 
7.55 
7.70 

7.48 

7.:c 

7.78 
8.25 
7.50 
7.10 


I 


7.98 
7.10 
6.65 
7.08 
7.02 

8.05 
8.45 
H.a) 
8.48 
8.:i0 


8. 
/. 

7. 

7. 


10 
45 
32 
15 


6.  <o 

6.?2 
6.78 
6.48 
0. 15 
6.05 

6.05 
6.02 
5.75 
5.80 
5.72 


July. 


6.60 
5.55 

5.10 
5.10 

5.10 
5. 55 
5.38 
5.25 
5.25 


5. 


20 
5. '20 
5.12 
5.08 
5.08 

4.95 
4.80 
4.75 
4.72 
4.(V5 

4.60 
4.58 
4.50 
4.50 
4.50 


4. 

4. 
4. 
4. 
4. 
4. 


50 

45 
38 
.38 

:« 

30 


Aug. 

Sept. 

4.45 
4.45 
4.45 
4.38 
4.40 

4.25 
4.35 

4.48 
4.% 
4.28 

4.42 
4.42 
4.42 

4.28 
4.28 

4.28 

4.:w 

4..W 

4.28 
4.22 
4.W 
4.70 
4.50 

4.45 
4.40 
4.40 
4.40 
4.42 

4.42 
4.42 


4. 
4. 
4. 

4. 
4. 
4. 
4. 
4. 
4. 


42 
42 
42 

32 

28 

28 

25 
25 


4.28 
4.28 

4.28 
4.28 
4.28 
4.:«) 
4.40 

4.52 

i.m 

4.00 
4.(i0 
4.00 


4. 

4. 
4. 
4. 
4. 

4. 

4. 
4. 


m 

55 
45 
40 
40 

.38 

:« 

38 


4.  :is 


Oct. 


4.38 
4.38 
4.38 
4.38 
4.38 

4.38 
4.38 
4.38 
4.. 38 
4.38 

4..'W 
4., 38 
4.  .38 

4.:» 

4.35 


4. 
4. 
4. 
4. 

4. 


32 
32 
32 
.32 
32 


4.32 
4.32 
4.32 
4.32 

4.38 

4.40 


4. 
4. 
4. 
4. 
4. 


42 

:» 

.38 
.38 
38 
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SURFACE  WATER  SUPPLY,  1906. 


Rating  table  for  East/ork  River  at  Nervfark,  Wyo.,/or  1906. 


r 

Gaffe 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
hei^t 

'    Feet. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec-ft. 

Gage 
height 

Feet. 

Dis- 
charge. 

Feet. 

Sec-ft. 

Sec.-ft. 

1.00 

47 

1.80 

205 

2.60 

500 

3.40 

925    ' 

4.40 

1.590 

1.10 

59 

1.90 

234 

,     2.70 

550 

3.50 

985 

4.60 

1.740 

1.20 

73 

2.00 

265 

1     2.80 

600 

3.60 

1,045 

4.80 

1.900 

1.30 

90 

2.10 

299 

i     2.90 

650 

3.70 

1.110 

5.00 

2.060 

1.40 

109 

2.20 

335 

3.00 

700 

3.80 

1.175 

5.20 

2.230 

1.50 

130 

2.30 

373 

3.10 

755 

3.90 

1.240 

5.40 

2.400 

1.60 

153 

2.40 

413 

3.20 

810 

4.00 

1.305 

1.70 

178 

2.50 

455 

3.30 

865 

4.20 

1,445 

.  1 

Note.— The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  liased  on  7  dischaiige 
measurements  made  during  1906,  and  is  well  deflnod  between  gage  heights  1.4  feet  and  5  feet. 

Monthly  discharge  of  Eastfork  River  at  Ncufork,  Wyo.yfor  1906. 

[Drainage  area,  320  squaro  miles.] 


Month. 


May 

June 

July 

August 

SeptemlMjr. 
October... 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

1,480 

100 

2.380 

306 

600 

109 

299 

59 

90 

47 

59 

47 

Mean. 


713 

887 

321 

120 
61.6 
50.1 


Total  in 
acre-feet. 


43,800 

52,800 

19.700 

7,380 

3,670 

3,060 


Run  off. 


Sec.-ft.  per   Depth  in 
sq.  mile.       incfaf^. 


The  period. 


130,000 


2.23 

2.s: 

2.77 

3.f»J 

1.00 

l.lo 

.375 

.41 

.193 

•>l 

.157 

.1^ 

Note.— Values  are  rated  as  follows:  May  to  July,  excellent;  August,  good;  September  and  Octo- 
ber, fair. 

YAMPA  RIVER  DRAINAGE  BASIN. 


DESCRIPTION   OF    BASIN. 


Yampa  River  rises  in  Egeria  Park,  in  the  southeastern  part  of  Routt 
County,  Colo.,  runs  in  a  generally  northerly  direction  to  Steamboat 
Springs,  and  thence  westward  to  its  point  of  junction  with  Green 
River,  just  east  of  the  Colorado-Utah  State  boundary.  Throughout 
almost  its  entire  course  it  flows  in  a  succession  of  open  vallej^s  alter- 
nating with  deep,  narrow  canyons,  the  longest  and  deepest  of  the 
canyons  being  that  through  which  it  enters  the  Green. 

The  drainage  basin  of  the  river  lies  for  the  most  part  within  the 
boundaries  of  Routt  County,  which  is  a  little  larger  than  the  State  of 
Massachusetts  and  comprises  about  6,000  square  miles.  Its  eastern 
limit  is  formed  by  the  Park  Mountains,  and  the  melting  of  the  snows 
on  their  high  peaks  is  the  source  of  numerous  small  streams  whose 
waters  augment  the  volume  of  the  river  and  form  its  chief  perennial 
supply.  Westward  from  the  mountains  the  basin  is  largely  the 
eroded  and  dissected  Yampa  Plateau,  whose  wide  terraces,  abrupt 
cliffs,  and  deep-cut  gulches  and  arroyos  are  the  striking  features  of 
the  region.     The  general  level  is  over  6,000  feet  above  sea. 

Elk  River,  Fortification  Creek,  Elk  Head  Creek,  Williams  River, 
and  Little  Snake  River  are  the  most  important  tributaries  of  the 
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Yampa.     The  upper  basins  of  these  streams  are  within  the  forested 
reg^ion,  but  along  their  lower  courses  are  many  cultivated  areas. 

YAMPA   RIVER   AT   STEAMBOAT   SPRINGS,    COLO. 

This  station  was  established  May  3,  1904,  at  the  highway  bridge 
at  the  east  end  of  Steamboat  Springs.  May  8,  1905,  it  was  reestab- 
lished at  the  new  steel  highway  bridge,  about  one-fourth  mile  below 
the  old  bridge,  in  sec.  17,  T.  6  N.,  R.  84  W.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
Xo.  175,  page  35,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  measurements  of  Yampa  River  at  Steamboat  Springs^  Colo.,  in  1906. 


Dato. 


Hydrographer. 


April  29 

May  l.i 

May  2ti | do. 

Jum»  11 do, 

June  29 ' do. 

July  12 1 do. 

July  30 do. 

August  16 ' do. 

August  23 , do. 


A.  A.  Weiland 
....do 


Width. 


Feet. 
95 
97 
97 
97 
97 
9.3 
90 
'  90 
90 


Area  of 

section. 


Sq.ft. 
231 
332 
38U 
402 
25:) 
161 
8K 
79 
100 


Qaee  Dls- 

helght.  I  charge. 


Feet. 

Sec.'ft. 

5.75 

914 

6.70 

1,880 

7.45 

2,760 

7.45 

2,930 

fi.88 

1,150 

6.11 

472 

4.  .-£2 

138 

4.20 

120 

4.40 

159 

Daily  gage  height,  in  feet,  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1906. 


Day. 


1. 

4. 

5. 


I  . 

X. 

9. 

10. 

II. 
12. 
13. 
14. 
15. 


Apr. 


May. 


4.68 
4.78 
4.75 
4.fi5 
4.65  I 

4.78 
4.92 
5.00 
5.00 
5.28 

5.ro 

5.50 
5.15 
4.95 
5.20 


10 

5.42 

17 ■. 

5.75 

IJ^ 

5.80 

19 

5.80 

20 

5.92 

21 

6.15 

O-J 

6.50 

23 

6.45 

24 

6.82 

25 

6.25 

26 

6.10 

27 

6.05 

28 

5.98 

29 

5. 75 

;« 

5.78 

31 

5.68 
5.52 
5.62 
5.85 
6.38 

6.38 
6.05 
6.35 
6.65 
6.80 

6.88 
6.88 
6.90 
6.65 
6.65 

6.85 
7.05 
7.05 
7.30 
7.45 

7.55 
7.70 
7.65 

7.70 

7.48 
7.:i2 
7.78 
8. 25 
7.50 
7.10 


June. 


7.15 
7.28 
7.35 
7.40 
7.(i5  ' 

7.98 
7.10 
6.65 
7.08 
7.(»2 

8.05 
8.45 
8.60 
8.48 

8.;» 


8. 
7. 

mm 
4  . 

7. 
6. 


10 
45 

:c 

15 
75 


6.72 
6.78 
6.48 
6.15 
6.05 

6.05 
6.02 
5.75 
5.80 
5.?2 


July. 


5.60 
5.55 

5.:« 

5.10 
5.10 

5.10 
5.55 
5.38 
5.25 
5.25 

5.20 
5.20 
5.12 
5.08 
5.08 

4.95 
4.80 
4.75 
4.72 
4.65 

4.60 
4.58 
4.50 
4.50 
4.50 

4.50 
4.45 
4.38 
4.38 
4.  .15 
4.30 


Aug. 


Sept. 


Oct. 


4.45 

4.25 

4.45 

4.35 

4.45 

4.48 

4.38 

4.38 

4.40 

4.28 

4.42 

4.28 

4.42 

4.28 

4.42 

4.28 

4.:» 
4.:«)' 

4.28 
4.22 
4..'«) 
4.70 
4.50 

4.45 
4.40 
4.40 
4.40 
4.42 

4.42 
4.42 
4.42 

4.42 


4.2X 
4.28 

4.28 
4.2h 
4.28 
4.W 
4.40 


52 
(K) 
(iO 
60 
60 

60 
5,) 
45 
40 


I 


4.42 

4.40 

4.32 

4.38 

4.28 

4.38 

4.28 

4.38 

4.^5 

4.3s 

4.25 

4.38 

4.25 

4.38 
4.38 
4.38 
4.38 
4.38 

4.38 


4. 

4. 
4. 
4. 

4. 
4. 
4. 
4. 


38 
38 
38 
38 

.38 
38 
38 


4.35 

4.32 
4.  .32 
4.  .32 
4.. 32 
i.32 

4.32 
4.. 32 
4.:£2 
4.32 

4.:« 

4.40 
4.42 
4.:» 
4.. 38 
4.38 
4.38 
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SURFACE   WATER   SUPPLY,  1906, 


Rating  table  for  Yampa  River  at  Steamboat  Springs,  Colo,,  for  1906. 


Gage 
height. 

DIs-     1 
charge.  ' 

Gage 
height. 

Feet. 

Diu- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
hei^t. 

Dia- 
chaige. 

Gage 
height. 

Dis-     , 
charge.  , 

Feet. 

Se.c.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.20 

110 

5.10 

476 

&00 

1,140 

6.90 

2,130 

7.80 

3,350 

4.30 

140 

5.20 

535 

1    &10 

1,235 

7.00 

2,260 

7.90 

3,495 

4.40 

170 

5.30 

505 

6.20 

1,335 

7.10 

2,390 

&00 

3,640 

4.  SO 

205 

5.40 

WO 

1    6.30 

1,435 

7.20 

2,520 

8.20 

3,940    , 

4.00 

240 

5.50 

730 

6.40 

1.540 

7.30 

2,655    , 

8.40 

4,245    1 

4  70 

280    ; 

5.(i0 

805 

6.  SO 

1,650 

7.40 

2,790 

8.60 

4,555    1 

4.80 

325 

1    6.70 

885 

6.60 

1,765 

7.60 

2,925 

4.00 

370 

5.80 

965 

a70 

1,885    : 

;    7.60 

3,065 

6.00 

I 

420 

6.90 

1,050 

6.80 

2,005 

1    7.70 

1 

3.205 

\ 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  lOwi  and  is  well  defined. 


It  is  Ijosed  on  9  discharge 


Monthly  discharge  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1906. 


Month. 


April 
May. 
June. 


Discliarge  in  second-feet. 


Maximum. ;  Minimum.      Mean. 


Total  in 
acre-fert. 


July 

August 

September. 
Octoljer... 


2,030 
4,020 
4,560 
805 
280 
240 
177 


260 

813 

48.«ii 

745 

2,220 

136.  (Wi 

901 

2,500 

149.001' 

140 

398 

24,300 

116 

1(36 

10,  am 

125 

171 

lO.JOJ 

146 

159 

9.7M1 

The  period , 


388.000 


Note.— Values  are  rated  as  follows:  April  to  July,  excellent;  August  to  October,  good. 


YAMPA    RIVER    NEAR   CRAIG,    COLO. 

This  station  was  established  April  30,  1904.  It  is  located  on  the 
wagon  bridge  1  mile  south  of  Craig,  on  the  road  to  Meeker,  Colo.,  in 
sec.  6,  T.  6  N.,  R.  90  W.,  just  below  the  mouth  of  Fortification  Creek 
and  about  7  miles  above  the  mouth  of  Williams  River.  The  condi- 
tions at  this  station  and  the  bench  marks  are  de^pribed  in  Water- 
Supply  Paper  No.  175,  page  37,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Yampa  River  near  Craig,  Colo.,  in  1906. 


Date. 


Hydrographcr. 


April  26 
May  2 
May  10 

May  27 da 

June  13 ] do 

July  10 1 do 

July  27 do 

August  14 do 

August  22 do 


Width. 


Feet. 
167 

\m 

190 
101 
191 
16() 
131 
131 
131 


Area  of 
section. 


Gaee 
heignt. 


'l^ 

Feet. 
5.34 

895 

4.77 

1,240 

6.90 

1,440 

7.20 

1,460 

7.55 

965 

4.38 

672 

2.94 

615 

2.50 

602 

2.40 

Dis- 
cha^^^ 

Sec,-ft 

2.:'.v 

6.2ti) 

7.130 

8,1.=« 

2,370 

h3t) 

411 

371 
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Daily  gage  height^  in  feet  y  of  Yampa  River  near  Craig  j  Colo,  ^  for  1906. 


Day. 


Apr. 


1 

3.5 

2 

3.3 

:j    

3.4 

4 

3.15 

5   

3.4 

fl 

3.3 

1 

3.9 

K 

3.5 

9 

3.5 

10 

4.05 

11 .• 

4.25 

12 

4.3 

13 

4.1 

14 

3.65 

1.-)      

3.9 

10 

4.05 

17 

4.4 

IS 

4.55 

4.55 

20 

4.55 

21 

4.8 

6.1 

23 

5.35 

24 

5.6 

25 

5.85 

2fi 

5.3 

27 

5.2 

2K 

4.9 

29 

4.  (V) 

30 

4.76 

31 

May.  I  Jane,  j  July.  !   Aug.   i  Sept.       Oct. 


4. 
4. 

4. 

4. 


8 
7 
7 
85 


5.6 


6.6 

6.6 

6.6 

6.75 

6.8 


75 

8 
7 
55 

4 


6.0 

7.35 

5.8 

7.6 

5.9 

6.3 

6.2 

5.9 

6.7 

6.25 

7.0 

6.9 

6.95 

7.3 

6.7 

7.6 

6.4 

7.95 

6.3 

7.95 

6.5 

7.6 

6.9 

7.6 

7.0 

7.1 

7.a> 

6.35 

7.25 

6.25 

7.6 

6.9 

7.6 

6.9 

7.65 

6.8 

7.55 

5.45 

7.6 

5.1 

8.0 

4.9 

7.3 

4.9 

7.2 

4.9 

7.75 

4.8 

8.35 

4.65 

7.15 

4.15 
4.4 

4.5 

4.35 

4.25 

4.35 
4.25 
4.15 
4.a5 
4.25 

4.1 

3.8 

3.6 

3.45 

3.3 

3.25 

3.15 

3.1 

3.0 

3.1 


2.6 

2.7 

2.75 

2.65 

2.6 

2.6 

2.56 

2.55 

2.5 

2.56 

2.5 
2.4 
2.3 
2.3 
2.4 

2.45 

2.4 

2.35 

2.4 

2.35 


2.0 
2.0 
2.1 
2.2 
2.2 

2.1 


2.4 
2.3 
2.3 
2.3 
2.3 


2. 

2. 
2. 
2. 


15 
06 
0 
0 


3 
3 
3 
3 
3 


2. 
2. 
2. 
2. 
2. 


35 

4 

3 

35 

35 


3. 
2. 
2. 
2. 
2. 
2. 


0 
9 

8 
7 
65 
6 


.25 

,25 

16 

2.1 

2.1 

2.05 


2. 
2. 
2. 


2.16 

2.0 

2.1 

2.05 

2.15 

2.25 

2.16 

2.1 

2.05 

2.35 

2.35 

2.4 

2.46 

2.56 

2.6 

2.46 

2.4 

2.45 

2.6 

2.6 


2.25 

2.2 

2.2 

2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 


Rating  table  for  Yampa  Rivet  near  Craig ,  Colo.,  for  1906. 


iKht. 


Dis- 


Oa 


tht. 


Dis- 


Gage  I     Dl9- 


Gage       Dis- 


Gage       Dis 


helglit.  I  charge,  r  heigl^t.  |  charge.    helglFit.  i  charge.  |  helglfit.   charge.  ,|  helglit.  |  charge. 


Sec.-ft. 
6,76D 
7,180 
7,600 
8,030 
8.470 
8,910 
9,350 
9,790 


Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

r^'- 

Feet. 

1 
Sec.-ft. 
3.0(X) 

Feet. 

2.00 

200 

3.00 

700 

4.00 

6.00 

7.00 

2.10 

230 

,    3.10 

770    , 

4.10 

1,750 

6.20 

3,320    1 

1    7.20 

2.20 

265 

3.20 

845    , 

4.20 

1,870 

,    6.40 
1    5.60 

'     3,660    , 

7.40 

2.30 

305 

1    3.30 

925 

4.30 

2,000 

1     4.010    ' 

'    7.60 

2.40 

360 

,    3.40 

1,010 

1    4.40 

2.130 

1    6.80 

4,370    1 

7.80 

2.50 

400 

'    3.60 

1,100 

4.60 

2,270 

,    6.00 

4,750 

8.00 

2.60 

450 

1    3.60 

1,196 

4.60 

2,410 

6.20 

6,140 

8.20 

2.70 

505 

3.70 

1,296 

4.70 

2,550 

6.40 

5,640    , 

8.40 

2.80 

666 

3.80 

1,400    , 

4.80 

2,700 

1     6.60 

,    5,940 

2.90 

630 

3.90 

1,510 

4.90 

2,860 

1     6.80 

1 

'    6,340    ; 

1 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  9  discharge 
measurements  made  during  1906  and  is  well  defined  between  gage  heights  2.4  feet  and  8  feet. 

Monthly  discharge  of  Yampa  River  near  Craig ,  Colo. ,  for  1906. 

[Drainage  area,  1,730  square  miles.] 


Month. 


ApilL 

May 

Juno 

July 

August 

S4>ptember. 
Octoljer.... 


The  period- 


Discharge  in  second-feet. 

Total  in 

Run-off. 

1                                         I 

i 

Maximum. 

Minimum. 
808 

Mean. 
2,100 

acre-feet. 
125.000 

Sec.-ft.  per 
sq.  mile. 

Depth 
in  inches. 

4,460 

1.21 

1.35 

9.680 

2,  .550 

6,180 

380.000 

3.57 

4.12 

8,800 

2,480 

5,620 

334,000 

3.25 

3.63 

2,700 

450 

1,470 

90,400 

.850 

.98 

535 

216 

359 

22,100 

.208 

.24 

425 

200 

283 

16,800 

.164 

.18 

3.T0 

265 

285 

17,500 

.KVi 

.19 

1 

986,000 

Note. — The  above  values  are  good. 
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ELK    RIVER   NEAR   TRULL.  COLO. 

This  station  was  established  May  2,  1904,  and  discontinued  August 
16,  1906.  It  is  located  about  2  miles  southeast  of  Trull  post-office,  on 
the  stage  road  between  Steamboat  Springs  and  Hayden,  Colo.,  in  sec. 
32,  T.  7  N.,  R.  85  W.,  and  is  below  all  tributaries.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Wat^r-Supply 
Paper  No.  175,  page  41,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  measurements  of  Elk  River  new  Trull,  Colo.,  in  1906. 


Date. 


Hydrographer. 


April  2S. A.  A.  Weiland. 

May  12 do 

May  25 do 

June  U do 

June  29 do 

July  12 do 

July  29 do 

August  15 do 

August  23 do 


Width. 


Feet. 
115 
115 
115 
115 
115 
115 
100 
115 
ft5 


Area  of 

Qsm 
height. 

section. 

Sq.ft. 

Feet, 

226 

6.93 

461 

&80 

539 

9.50 

494 

9.10 

331 

7.71 

319 

7.61 

140 

6.13 

112 

5.80 

91 

5.  GO 

Dis- 
(diarge. 

See.-ft. 

713 
2.ii< 
3,.V!<J 

3.uT\J 

i,4ni 

1,.5« 

.^•l 
I7y 


Daily  gage  height,  in  feet,  of  Elk  River  near  Trull,  Colo.,  for  1906. 


Day. 


Apr.       May.      June.      July.      Aug. 


Day.        Apr.       May.      June.  I  July.      Aug 


1 ' 

2 

3 

4 1 

5 

(I     1 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 

7.15 
7.05 
7.20 
7.70 
8.32 
8.28 
a30 
8.40 
&60 
a82 
8.90 
&92 
8.58 
a55 
8. 52 
8.82 


8.55 
8.80 
8.78 
8.(15 
8.98 
9.08 
8.78 
8.25 


&03 
8.18 
7.98 
7.88 
7.68 
7.53 
&00 
7.76 


&28 

7.58 

a  78 

7.70 

9.15 

7.53 

9.42 

7.66 

9.65 

7.46 

9.58 

7.53 

9.42 

7.40 

9.52 

7.30 

6.15 
6.12 
6.00 
5.95 
5.95 
90 
85 


5. 

5. 

5. 

5. 

5. 

5. 

5.60 

5.62 

6.75 

5.78 

5.62 


80 
75 
70 
65 


17. 

18. 

19. 

20. 

21 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


6.90 
7.18 
7.32 


9.02 

a  78 

9.00 
9.30 
9.25 
9.42 
9.22 
9.28 
9.60 
9.05 
9.05 
9.22 
9.98 
9.05 
a68 


9.50 

a  78 
a65 
a55 
a45 
a55 
ado 
a22 

7.75 
7.75 

ao8 
ao6 

7.82 
7.98 


7-15    I 

7.03    

6.93  1 

6.75    

6.75    

6.63    

6.65    

6.63    

a43    

a33    

6.23    

6.20  i 

6.05  ' 

6.15    

6.00    


Rating  table  for  Elk  River  near  Thill,  Colo.  ^  for  1906. 


Gage 

height. 

Dis- 
charge. 1 

1  hei^t. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft.  . 

5.60 

175 

6.40 

470    ' 

5.70 

200 

&50 

525    , 

5.80 

230 

,    6.60 

580    , 

5.90 

260 

6.70 

640 

6.00 

29.5 

6.80 

700 

6.10 

33.5 

6.90 

765 

6.20 

375 

7.00 

83.5 

6.30 

420 

7.10 

905 

Oage 
leiimt. 


Dis-         aa«e        Dis-    |    Gage  |     Dis- 
height.   charge,    height,  i  charge.  '  height,   charge. 


Feet. 


20 
30 
40 
50 
60 
7.70 
7.80 
7.90 


Sec.-ft. 
980 
1,060 
1,145 
1,235 
1,:«0 
1,430 
1,5.15 
1,640 


Feet. 

aoo 
a  10 
a  20 
a30 
a40 
a50 
a60 
a  70 


Sec.-ft. 

2,m 

2,820 
2,950 
3,210 
3.470 
3,750 
4,030 
4,310 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1906  and  is  well  defined. 


It  is  based  on  8  dlschaige 
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Monthly  discharge  of  Elk  River  near  Trull,  Colo.,  for  1906. 


Month. 


Diflchaige  in  second-feet. 
Maximum.  <  Minimum.      Mean. 


May 

June 

July 

A  11^181  l-H). 


4,280 

3,860 

l^ffiO 

355 


870  I 
1,480  1 
295  ' 
175 


2,630 

2,590 

1,010 

241 


The  period , 


Total  in 
acre-feet. 


162,000 

154,000 

62,100 

7,650 

386,000 


Note.— The  above  values  are  excellent. 

ELK  HEAD  CREEK  NEAR  CRAIG,  COLO. 

This  station  was  established  April  27,  1906,  and  was  discontinued 
September  7,  1906.  It  is  located  at  Harrison's  ranch,  5f  miles  east 
of  Craig,  on  the  road  to  Hayden,  and  about  1  mile  above  the  junction 
with  the  Yampa. 

The  channel  curves  both  above  and  below  the  station.  Above  the 
bridge,  the  creek  will  overflow  the  flat  bottom  land  on  both  banks; 
below  the  bridge  the  banks  are  high  and  not  liable  to  overflow.  The 
bed  of  the  stream  is  of  sand  and  mud  and  liable  to  shift.  There  is 
one  channel  at  all  stages. 

Measurements  are  made  from  the  lower  side  of  a  single-span  iron 
highway  bridge.  The  initial  point  for  souftdings  is  the  inside  face  of 
the  south  abutment. 

A  chain  gage  is  fastened  to  the  downstream  guard  rail ;  length  of 
chain,  16.10  feet.  The  gage  was  read  by  Margaret  Harriscm.  The 
bench  mark  is  a  chiseled  cross  on  the  top  of  the  northwest  corner  of 
the  south  abutment  of  the  bridge;  elevation,  13.25  feet  above  the 
datum  of  the  gage. 

Discharge  nwasurements  of  Elk  Head  Creek  near  Craig,  Colo.,  in  1906. 


Dale. 


Uydrographer. 


Width. 


Area  of 
Bwtlon. 


April  27 A.  A.  Welland . 

-\(uy  I ' do 

Mav  11 do 

Mav  27 do 

Juiio  10 do 

June  29 ' do 

July  11 do 

July  31 ' do 

August  14 1 do 

August  22 do 


Feet. 

Sq.ft. 

40 

116 

40 

108 

64 

325 

63 

242 

40 

118 

27 

40 

28 

42 

25 

;« 

25 

35 

25 

31 

Gaee     i      Dis- 
heignt.      chargo. 


Feet. 

6.44 
6.30 
9.90 
8.72 
6.60 
4.40 
4.45 
4.a3 
3.90 
3. 70 


Sec.-ft. 
301 
268 
1.050 
803 
366 
29 
31 
4.8 
3.5 
2.9 
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13. 
14. 
15. 
16. 


Daily  gage  height  ^  in  feet,  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1906. 


Day. 

Apr. 

1 

2 ' 

3 

4 

5 

ft 

7 

8 

9 '■ 

10 ' 

11 

12 

May. 


June.  July.   Aug.     Sept 


&28 
6l24 
&22 
7.02 
&45 
8.70 
8.06 
&60 
g.45 
9.72 
ft05 
a  75 
8.62 
&56 
a  91 
9.65 


7.78 
7.74 
7.50 
7.41 
7.34 
7.95 
7.35 
a  74 
a52 
&48 
&50 
&48 
6l40 
&25 
&02 
&84 


4. 
4. 

4. 
4. 
4. 
4. 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


42 
32 
3D 
3D 
19 
14 
12 
42 
32 
24 
25 
25 
30 
25 
25 
25 


a90 
a90 

a9o 
a92 
a92 
a88 
a  75 
a  75 
a  76 


a65 
a65 
a6M 
a65 
a65 
a65 
a64 


Day. 


Apr. 


a 
a 
a 
a 
a 
a 
a 


72 
70 
70 
70 
70 
75 
78 


I 


17 

18 1 

19 ■ 

20 

21 

22 

23 

24 

25 1 

26. -- 

27 

&35 

28 

6.48 

29 

a25 

30 

fi.  .12 

31 ' 

1 

May. 


June. 


July. 


Aug.  ■  S^t. 


a88 

&80 

425 

aTo   ... 

9.38 

5l65 

422 

aT2    ..  . 

a  70 

6.48 

4  20 

3.65    ... 

9l98 

&30 

4  15 

a66   .... 

ft84 

&09 

414 

a65    .  . 

a  78 

492 

415 

aoo  .... 

a  32 

488 

410 

aes    ... 

8.96 

484 

415 

a64  ... 

a  48 

484 

418 

aeo  ... 

a85 

468 

414 

aea  .  .. 

8.80     454 

415 

aea  .... 

aoo 

4  41 

400 

ass  .... 

a68 

440     a98 

a65  .... 

a  78 

446     405 

aes  .... 

8.35 

abs  i. ... 

1 

1 

1 

Rating  table  for  Elk  Head  Creek  near  Craig,  Colo.,  for  1906. 


Oage  I    D{»- 
helght.   charge. 


Feet. 
a60 
a  70 

a  80 
a90 

400 
410 
42D 
4  30 
440 


Gaffe 
leight 


Dis- 


height.   charge.  ,  height. '  charge. 


Gage 
leight. 


Di»- 


Gage 
height. 

Di»- 
charge. 

Feet. 

Sec'-ft. 

aao 

282 

&40 

301 

6.50 

321 

1    6.60 

341 

6  70 

362 

6.80 

383 

6.90 

404 

1    7.00 

425 

7.20 

467 

Gage 
height. 


Dis- 
charge, 


Feet. 

Sec.-fi 

7.40 

509 

7.00 

562 

7.80 

596 

8.00 

640 

aoo 

8O0 

10.00 

1,080 

Note.  -The  above  table  in  applicable  only  for  open-channel  conditiona. 
charge  measurements  made  during  1906  and  is  viell  defined. 


It  is  baaed  on  10  du- 


Monthly  discharge  of  Elk  Head  Creek  near  Craig,  Colo.,  far  2906. 


Month. 


May 

June 

July 

August 

September  1-7. 


Diacharge  in  second-feet. 


Majdmum. '  Minimum.  ,    Mean. 


Total  in 
acre-feel. 


1.080 

267 

840 

51.600 

629 

27 

257 

15.  MO 

29 

4 

las 

830 

a6 

26 

ao 

IM 

2.8 

27 

28 

38.9 

The  period.. 


68.000 


Note.— Values  are  rated  as  follows:  May  and  June,  good;  remainder  of  the  period,  approximate; 


FORTIFICATION    CREEK    AT   CRAIO,  COLO. 

This  station  was  established  June  12,  1905,  and  was  discontinued 
June  30,  1906.  It  is  located  at  the  highway  bridge  about  one-fourth 
mile  east  of  Craig,  Colo.,  in  sec.  6,  T.  6  N.,  R.  90  W. 

On  May  2,  1906,  a  new  chain  gage  was  installed  at  the  same  datum 
as  the  staff  gage;  length  of  chain,  16.60  feet.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  175,  page  43. 
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Discharge  measurements  of  Fortification  Creek  at  Craig ^  Colo.,  in  1905-6. 


Date. 


Hydrographer. 


1905.  I 

June  12 '  H.G.  Graham. 

1 

1906.  I 

May  2 A.  A.  Wetland. 

May  10 do 

May  27 1 do 

June  9 1 do 

June  30 W.  H.  Koae... 


Width. 


Area  of  I     Gace    '     Dis- 
section. :  hei^at.     chaige. 


Feet. 
4.40 

Sec-ft. 
212 

ago 

&Q0 
5.50 
a84 
1.90 

118 
337 
301 
128 

o  Practically  no  flow. 
Daily  gage  height  and  discharge  of  Fortification  Creek  at  Craig,  Colo.,  for  1905-6. 


19a5. 

1906. 

1 

~  ^   1 
me. 

• 

Day. 

1905. 

10 

1 

ly- 

• 

06. 

Ju 

ne. 

May. 

Ji] 

June. 

Mi 

• 

Ju 

1 

• 

ne. 

Day. 

• 

• 

• 

* 

A 

■ 

• 

1 

■« 

^ 

^ 

g>  ' 

t 

^ 

•r 

h 

^ 

A 

* 

xx 

53 

fi 

c8   1 

JA 

08 

A 

<A 

A 

4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

t      1 

1 

1 

O 

Sec- 

o 

Sec- 

^ 

1 

1 

« 

Sec- 

o 

C  1 
Sec- 

O  1 

» 

Sec-   ' 

1 

Sec- 

Feet. 

feet. 

Feet. 

feet. 

Feet. 

ftet.    \ 

Feet. 

feet. 

Feet. 

feet.  1 

Feet. 

feet. 

1  

5.55 
5.92 

338 
380 
375 

4.85 
4.75 
4.65 

230 
218  1 
208  1 

17 

18 

19 

3.50 
3.35 
3.20 

125 

109 

97 

5.40 
5.35 
5.35 

268 
263 
263 

3.60 
3.50 
3.20 

108 

2 

4.16 
3.80 

137 
110 

100 

3:::::::::: 

5.88 

75 

4 

6.20 

413 

3.65 

97 

5.15 

261 

20 

2.05 

77 

5.90 

325 

2.90 

52 

.«>   

6.40 
6.10 

435 
400 

4.90 
4.80 

216 
205 

5.25 
5.25 

272 
272 

21 

22 

2.85 
2.75 

67 
60 

5.75 
5.80 

308 
313 

2.80 
2.65 

45 

6 

38 

^ 
'...•-•••-- 

5.10 
5.05 

288 
282 

4.65 
4.75 

190 
200 

4.75 
4.15 

218  1 

158  1 

23 

24 

2.70 
2.70 

50 
50 

5.05 
5.10 

332 
237 

2.55 
2.45 

25 

8 

19 

9      .  . 

5.05 

282 
327 

5.45 
5.90 

275 
325 

3.85 
3.95 

130 
138 

2.5 

26 

0 

.1  4.^ 

275 
365 

2.40 
2.20 

16 

10 

5.45 

0  6.25 

7 

11 

4.70 
4.60 
4.15 
3.05 
3.75 
3.70 

245  5.95 
233  1  5.55 
187  5.06 
167  4. 75 
147  1  5. 10 

332 
285 
232 
200 
237 
^  203 

4.10 
4.20 
4.40 
4.05 
3.05 
3.70 

153 
163 
183  1 
148  1 
138  ' 
116 

27 

28 

29 

0  >  .5.45 

295 
267 
427 
421 
306 

2.10 
2.00 
2.00 
1.90 

3 

12 

0 
0 

5.20 
6.60 
6.55 
5.55 

1 

i;j   

1 

14 

30 

0 

15 

31 

16 

143 

5.60 

' 

Note. — These  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 

Monthly  discharge  of  Fortification  Creek  at  Craig,  Colo.,  for  1905-6. 


Month. 


I9a5. 

June 

1906. 

May2-n31 

June 

Note. — The  above  values  are  fair. 


Discharge  in  second-feet. 


Maximum. 


435 


427 
272 


Minimum. 

Mean. 

40 

176 

97 
0 

207 
117 

Total  in 
acre-feet. 


10,500 


15.900 
6,960 


WILLIAMS    RIVER   AT   HAMILTON,    COLO. 

This  station  was  established  April  29,  1904.  It  is  located  at  the 
highway  bridge  at  Hamilton,  on  the  stage  road  from  Meeker  to  Craig, 
Colo.,  about  17  miles  from  Craig,  in  sec.  20,  T.  5  N.,  R.  91  W.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
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SURFACE  WATER  SUPPLY,  1906. 


Water-Supply  Paper  No.  175,  page  44,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  j'ears. 

Discharge  measurements  of  Williams  River  at  Hamilton,  Colo.,  by  A.  A.  Weiland,  in  I9(V,. 


Datp. 


Width. 


Area  of ,   Gage  I     Dis- 
section. '  heignt.   charge. 


Date. 


Feet. 

April25 1  50 

April  25 1  50 

M[ay2 1  40 

May9 i  55 

MaylO J  60 

May  23 ^^  60 

May28 60 


Sq.ft. 
145 
154 
110 
191 
247 
301 
349 


Feet. 
4.22 
4.18 
3.68 
5.22 
6.10 
6.80 
7.18 


Sec.'ft. 
501 
458 


June  9. . 

June  28. 

220  I   July  10 


1,010 
1,370 
1,740 
2,090 


July  26.... 
August  13. 
August  21 . 


Width 


Feet. 
60 
58 
45 
40 
40 
40 


-\rea  of     Gact.'         Dis- 
section,   height,    chaw 


183 

121 

84 

82 

84 


Feet. 
5.62 
4.60 
3.85 
3.13 
3.05 
3.10 


Ser.-ft. 

I-!- 

297 


Daily  gage  height,  in  feet,  of  Williams  River  at  Hamilton,  Colo.,  for  1906, 


Day 


April. 


1 

3.60 

2 

3.32 

3 

3.10 

4 

3.12 

5 

3.22 

fl 

3.20 

T 

3.30 

8 

3.18 

9 

3.18 

10 

3.25 

11 

3.45 

12 

3.40 

13 

3.08 

14 

3.  15 

15 

3.  15 

16 

3.30 

17 

3.50 

18 

3.55 

19 

3.48 

20 

3.55 

21 

3.75 

22 

3.92 

23 

4.25 

24 

4.62 

25 

4.32 

20 

4.00 

27 

3.80 

28 

3.80 

29 

3.82 

30 

3.82 

31 

fay. 

June. 
5.08 

July. 
4.27 

Aug. 
2.97 

Sept- 
2,90 

Oct. 

3.72 

2.95 

3.72 

5.88 

4.20 

3.15 

3.10 

2-i»J 

3.80 

5.  75 

4.10 

3.00 

3.10 

i.S7 

4.20 

5.72 

4.00 

3.07 

3.10 

iii'i 

5.08 

6.a5 

3.93 

3.05 

2.93 

2-H! 

4.92 

6.92 

3.85 

3.(15 

2-<J3 

2-  ki 

4.82 

5.90 

4.07 

3.05 

2.90 

■J.yi 

5.10 

5.35 

3.95 

3.03 

2-77 

2,«jj 

5.45 

&50 
6^08 

3.87 

2.95 

2.75 

2.y.i 

5.90 

3.80 

2.95 

•2.80 

iv 

&22 

6.25 

3.80 

2.87 

2.75 

2.s-^ 

6.22 

6.48 

3.70 

2.85 

2.73 

2.NI 

5.55 

6.70 

3.83 

2.95 

2.70 

17o 

5.25 

6.62 

3.83 

3.25 

2.80 

2.7.'. 

5.42 

&35 

3.83 

3.20 

3.10 

2.71' 

6.32 

6.30 

3.65 

3.05 

3.40 

2.':iy 

6.75 

6.25 

3.55 

3.07 

3.20 

•J  t:> 

6.65 

5.65 

a45 

3.27 

3.05 

2.  rv^ 

6.95 

5.42 

3.40 

3.10 

3.05 

2.71' 

7.38 

5.25 

a35 

3.05 

3.05 

2.9iJ 

7.25 

5.05 

3.30 

3.07 

305 

2  9n 

7.35 

5.12 

3.25 

2.97 

3  07 

2  €ti 

7.22 

5.05 

3.20 

2.95 

300 

2-*^^ 

6.42 

4.65 

3.15 

2.95 

2.93 

2  Vi 

&40 

4.55 

3.07 

2.93 

290 

3  00 

6.38 

4.55 

3.10 

2.95 

3  00 

2.97 

a  32 

4.55 

3.10 

3.00 

3*20 

2^7 

7.15 

4.45 

3.03 

2.90 

307 

2  >^ 

8.]^ 

4.38 

3.05 

2.85 

303 

2.77 

6.40 

4.35 

3.10 

2.93 

295 

2.7i 

5.80 

3.00 

2.93 

2  70 

Rating  table  for  Williams  River  at  Hamilton,  Colo.,  for  1906. 


Oage 

Dis- 

height. 

Fret. 
2.(30 

chai^e.    li 

1 
Sec.-ft. 

2  70 

35 

2.80 

47 

2.90 

60 

3.00 

75 

3  10 

92 

3  20 

111     , 

3  30 

133 

3  40 

158 

Oagi» 


Feet. 
3.50 
3  60 
3  70 
3  80 
3  90 
4.00 
4.10 
4.20 
4.30 


'     Dis- 

Gage 
height. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gagp 
height. 

Feet. 

Dis- 

charge. 

charge. 
Sec.-ft. 

chaiige. 
Sec.-ft.  ' 

charge. 

Sec.-ft. 

Feet. 

Sec.-ft. 

18() 

4.40 

536 

5.30 

965 

,    6.40 

1,565 

218 

4.50 

580 

5.40 

1,015 

6.60 

1,675 

253    1 

4.60 

625 

5.50 

1,070 

6.80 

1.790 

290 

4.70 

670 

5.60 

1,125 

7.00 

1,910 

328 

4.80 

715 

5.70 

1,180 

7.20 

2,080 

308 

4.90 

765 

5.80 

1,235 

7.40 

2.150 

409 

5.00 

815 

5.90 

1,290 

7.60 

2,270 

451 

1    5.10 

Sti."} 

6.00 

1,345 

7.80 

2.390 

493 

1    5.20 

915 

1    6.20 

1,455 

1 

1    8.00 

2.510 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  13  discharge 
measurements  made  during  1906  and  is  well' defined  above  gage  height  3  feet. 


YAXPA    SIVEB   DBAnTAGi:   BA8IK. 
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Monthly  discharge  of  Williams  River  at  Hamilton,  Colo.,  far  1906. 


Month. 


April 

M«y 

June 

July 

August 

S«»ptember. 
October. . . 


The  period. 


Dischanpp  In  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

634 

89 

218 

13,000 

2,580 

260 

1,340 

82,400 

1,730 

514 

1,120      , 

66,600 

480 

75 

230      ' 

14.100 

126 

54 

78.4 

4,820 

158 

35 

74.0 

4,400 

75 

28 

53.2 

3,270 



189,000 

Note.— The  above  values  are  good,  except  those  for  October,  which  are  fair. 

WHITE  RIVER  DRAINAGE  BASIN. 


DESCRIPTION    OF    BASIN. 

White  River  rises  in  Trappers  Lake,  which  lies  at  an  elevation  of 
9,500  feet  above  sea  level  in  a  small  mountain  basin  of  the  White  River 
Plateau  in  eastern  Garfield  County,  Colo. ;  thence  it  flows  westward  to 
its  point  of  junction  with  Green  River  in  west-central  Uinta  County, 
Utah.  Throughout  its  course  it  occupies  a  narrow,  mountainous  val- 
ley, with  alternating  parks  and  canyons,  entering  the  longest  and 
deepest  of  the  canyons,  in  which  it  continues  to  its  mouth,  about  8 
miles  east  of  the  Colorado-Utah  State  line. 

The  basin  comprises  an  arid,  broken,  and  much  eroded  plateau 
region,  which  topograhically  is  a  continuation  of  the  Grand  River 
Mesa  south  of  Grand  River.  The  headwater  portion  covers  the 
greater  area  and  is  called  the  White  River  Plateau;  below  this  and  to 
the  south  is  the  Roan,  or  Book  Cliffs,  Plateau.  Fragmentary  pla- 
teaus also  occur  along  the  northern  side  of  the  river. 

Numerous  small  streams,  among  which  are  Marvine  Creek  and  South 
Fork,  join  the  White  in  the  upper,  mountainous  portion  of  the  basin. 
Douglas,' Piceance,  and  Evacuation  Creeks,  draining  the  Book  Cliffs 
Plateau,  enter  White  River,  from  the  south.  In  the  spring  these 
creeks  carry  considerable  water,  derived  mainly  from  melting  snow, 
but  in  the  summer  they  are  very  nearly  dry. 

The  mean  annual  precipitation  recorded  at  Meeker  is  15.9  inches; 
farther  west  and  at  lower  elevations  it  is  undoubtedly  much  less. 

NORTH   FORK   OF    WHITE   RIVER   NEAR   BUFORD,    COLO. 

This  station  was  established  Julv  28,  1903.  It  is  located  at  the 
county  bridge  at  Rawson's  ranch,  below  the  mouth  of  Marvine  Creek, 
7  miles  from  Buford,  the  nearest  post-office,  and  32  miles  from  Meeker, 
Colo.  The  conditions  at  this  station  and  the  bench  marks  are  de- 
scribed in  Water-Supply  Paper  No.  175,  page  50,  where  are  given  also 
references  to  pubhcations  that  contain  data  for  previous  years. 
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Discharge  measurements  of  North  Fork  of  White  River  near  Buford,  Colo.,  hy  A.  A. 

Weiland,  in  1906, 


DatP. 


Width, 


I  Feet. 

Ifaye i  83 

May  18 1  83 

June  5. 83 

June25 !  83 


!  Area  of 
section. 

Gage 
height. 

Sq.ft. 

Feet. 

136 

2.55 

186 

3.20 

191 

3.18 

170 

2.90 

Dis- 
chaige. 

Sec.'ft. 

547 
1,010 
1,060 

899 


Date. 


July  7.... 
July  20... 
August  0. 
August  29 


Width.' -^'^*?' I  ^ 


section. 


heigl 


age 

Ight. 


Di»- 
chaig?. 


Feet. 

Sq.ft. 

Feet. 

Sec.'fr. 

83 

144 

2.60 

6j: 

83 

114 

2.25 

.-?.- 

83 

97 

2.05 

31* 

83 

91 

1.98 

2S% 

Daily  gage  height,  in  feet  y  of  North  Fork  of  White  River  near  Buford,  Colo.,  for  190$. 


Day. 

Apr. 

1 

1.82 
1.82 
1.80 
1.82 
1.82 

1.85 
1.82 
1.82 
1.82 
1.88 

1.88 
1.85 

2 

3 

4 : 

5 

6 

7 

8 

9 

10 -. 

11 

12 

13 

1.88  1 

14 

1.88 

15 

1.88 

16 

1.92 

17 

2.02 

18 

2.05 
2.00 
2.05 

2.18 
2.30 
2.40 
2.30 
2.22 

2.15 
2.08 
2.08 
2.10 
2.10 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May. 

June. 
2.95 

July. 

2.08 

2.78 

2.06 

2.95 

2.78 

2.15 

2.95 

2.68 

2.42 

2.95 

2.65 

2.66 

3.05 

2.60 

2.70 

3.05 

2.55 

2.60 

2.95 

2.60 

2.80 

3.00 

2.58 

3.02 

3.15 

2.50 

3.20 

3.32 

2.50 

3.20 

3.35 

2.50 

2.85 

3.45 

2.48 

2.68 

3.60 

2.42 

2.70 

3.75 

2.42 

2.98 

3.85 

2.40  ^ 

3.22 

3.90 

2.40  . 

3.22 

3.80 

2.35 

3.25 

3.50 

2.32 

3.55 

3.42 

2.30 

3.48 

3.35 

2.30 

3.60 

3.25 

2.25 

3.40 

S.32 

2.22 

3.35 

3.30 

2.22 

3.25 

2.95 

2.20 

2.95 

2.95 

2.15 

2.95 

2.90 

2.15 

3.25 

2.82 

2.15 

3.60 

2.78 

2.15 

3.35 

2.75 

2.12 

3.00 

2.75 

2.12 

2.00 



2.10 

Aug. 


Sept.        Oct. 


2.18 

2.02 

2.00 

2.12 

2.06 

1.95 

2.10 

2.00 

l.&S 

2.10 

2.00 

1.S5 

2.10 

2.00 

L90 

2.10 

2.00 

1.90 

2.08 

2.00 

].« 

2.08 

2.00 

!.'.« 

2.06 

2.00 

!.'« 

2.08 

2.00 

1-90 

2.06 

1.98 

!         l.<>0 

2.  OB 

1.98 

\.^ 

2.10 

1.96 

L«> 

2.06 

2.00 

1.90 

2.05 

2.06 

1,90 

2.05 

2.10 

L90 

2.06 

2.05 

'        l.SO 

2.15 

2.02 

l.« 

2.08 

2.02 

1.90 

2.05 

2.00 

1.90 

2.05 

2.00 

J.  90 

2.05 

2.00 

l.« 

2.05 

2.00 

1.90 

2.05 

2.00 

LfO 

2.00 

2.00 

l.tS 

2.00 

2.05 

l.SS 

2.00 

2.02 

.>* 

2.00 

2.00 

l.SS 

2.00 

2.00 

l.» 

2.00 

2.00 

l.SS 

2.00 

1.SS 

Rating  tables  for  North  Fork  of  White  River  ne€tr  Buford,  Colo. 

APRIL  1  TO  JUNE  16,  1906.<i 


Gage 

Dis- 

Gage 

Dis- 

height. 
Feet. 

charge. 
Sec.-ft  1 

height. 

charge. 

Feet. 

Sec.-ft. 

1.80 

135 

2.30 

390 

1.90 

180 

2.40 

450 

2.00 

225 

2.50 

515 

2.10 

275 

2.60 

585 

2.20 

330 

2.70 

660 

Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 


Dis-    ,    Gage        Di»-    i'  Gage  i     Dis-    ^ 
chai^.  '  height,   charge. '  heigbt. '  charge. 


Sec.-ft. 

740 

825 

910 

1,000 

1,095 


Feet. 

3.30 

a40 

3.50 

3.60 

Sec.-fl. 
1,195 
1,296 
1,400 
1,605 


Feet. 

Sec-It 

a70 

1,610 

3.80 

1,720 

3.90 

1,835 

4.00 

1,950 

JUNE  17  TO  OCT.  31,  1906.6 


1.90 

255 

2.00 

295 

2.10 

340 

2.20 

390 

2.30 
2.40 
2.50 
2.60 


445 
505 
570 
640 


2.70 

1 
720 

3.10 

1,100 

3.60 

1,500 

2.80 

805    1 

3.20 

1,200 

3.60 

1,605 

2.90 

900 

3.30 

1,300 

3.70 

1.710 

3.00 

1,000 

3.40 

1,400 

3.80 

1,815 

a  This  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measaremenu 
made  during  1904-5  and  3  during  1906,  and  is  well  defined  below  gage  height  2.4  feet. 

6  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  oii5  discbarge  jnwsurenae&lpfl 
made  after  June  17, 1906,  and  is  well  defined  below  gage  height  3  feet. 


WHITK    RIVKK    DRAINAGE    BA8IN. 
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Monthly  discharge  of  North  Fork  of  White  Hirer  near  Bvford,  Colo. ,  for  1906. 

[Drainage  area,  181  square  miles.] 


Month. 


Discharge  in  second-feet. 


-\pril 

May 

June 

July 

August 

September. 
October... 


The  period 


Maximom. 


450 
1,500 
1,840 
788 
380 
340 
295 


Minimum. '    Mean. 


135 
265 
762 
340 
295 
287 
248 


225 
927 
1,130 
507 
325 
300 
257 


Total  in 
acre-feet. 


13,400 
57,000 
67,200 
31,200 
20.000 
17,900 
15,800 


Run-off. 


Hec.-ft.  per 
sq.  mile. 


222.000 


1.24 
5.12 
6.24 
2.80 
1.80 
1.66 
1.42 


Depth  in 
inchest 


1.38 
&90 
&96 
3.23 
2.06 
1.85 
1.64 


Note.— Values  are  rated  as  follows:  April  and  OctolMr,  good;  remainder  of  the  period,  excellent. 
SOUTH   FORK   OF   WHITE   RIVER   NEAR   BUFORD,   COLO. 

This  station  was  established  July  25,  1903.  It  is  located  at  the 
county  bridge  at  the  lower  end  of  a  section  of  the  river  known  as 
'*  Stillwater,"  about  7  miles  from  Buford,  the  nearest  post-office,  and 
about  30  miles  from  Meeker,  Colo.,  in  T.  1  S.,  R.  91  W.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  52,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  South  Fork  of  White  River  near  Buford^  Colo.,  by  A.  A. 

Weilandy  in  1906. 


Date. 


Width. 


I  Feet. 

May7 '  53 

Mayl9 i  53 

June  7 1  53 

June  26 53 


Aroa  of 
srction. 


8q. 


97 
141 
192 

18(3 


Oage  '      Di»- 
helght.  I  charge. 


Feet. 
2.95 
3.75 
4.50 
4.30 


I 


8ec.-fl. 

383 

724 

1.310 

1,200 


1| 


Date. 


;«"»''.,^'?ro°' 


Feet. 

Julys 53 

July23 1         63 

August  8 53 

AugustSl !         53 


Sq. 


& 


33 
98 
70 
68 


Gase        DIs- 
helgnt. '  charge. 


Feet. 

Sec.-ft. 

3.60 

643 

2.97 

286 

2.70 

257 

2.55 

222 

Daily  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1906. 


Day- 

1 

1  May. 

1 

June. 

July. 

Aug. 

2.&5 

2.85 

2.7 

2.7 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

Sept. 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.8 

Oct.   1 

2.7 
2.7 
2.7 
2.75 
2.7 
2.65 
2.6    1 
2.6 
2.6 
2.6 
2.6 
2.6    1 
2.6    ' 
2.6 
2.6 
2.6 
1 

Day. 

May. 

June. 

July. 

3.25 

3.2 

3.1 

3.0 

3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

2.9 

2.9 

2.85 

2.8 

2.8 

Aug. 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.8 

Sept. 

2.8 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.7 

2.7 

2.7 

Oct. 

1 

4.0    1  3.95 
4. 15  '  3. 9 
4. 15     3. 8 
4.3    1  3.65 
4.55  ,  3.6 
5.0       3.55 

17 

3. 6       7. 75 
3.  7       6. 5 
3. 82     6. 0 

2.6 

2 

18 

19 

2.6 

3 

2.6 

4 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

4.1 
4.1 
4.35 
4,4 

4.15 

3.95 

3.85 

3.8 

4.15 

4.45 

4.2 

3.95 

5.9 

5.35 

5.1 

5.2 

4.65 

4.3 

4.3.5 

4.5 

4.3 

4.a5 

4.05 

2.6 

5 

2.6 

6 

2.6 

0m 

^   .......   . 

..    3.0 
..,  3.02 
..    3.3 
..    3.38 
..    3.5 
.3.45 
..    3.45 
..    3.35 
..    3.35 

..  a5 

1 

4.65 

4.35 

4.55 

5.0 

5.65 

6.65 

7.3 

7.7 

7.25 

7.55 

3.65 

3.6 

3.55 

3.5 

3.45 

3.4 

3.4 

3.45 

3.35 

3.3 

2.6 

8 

9 

2.65 
2.65 

10 

11 

12 

13 

14 

15 

2.6 
2.6 
2.6 
2.6 
2.6 
2  6 

It) 

,-    ■  \  v,.^;.  -'-'.'=■  i- :  ^'- ' '" 
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Monthly  dudtarge  oj  Niirlh  Fork  of  While  Hirer  near  Bvford.  Colo.,  for  1906. 
[Drainage area.  INI  *quare  miles.] 


DIsfhiirgB  In  Mcood-toel. 

Run-oS. 

Hontti. 

Maximum. 

Ulnimum. '   lima. 

BCTfrleet. 

S«c.-H.p«r 

•q.mlh. 

■Sfflf 

'1 

295 

13  «") 

2.m 

1.80 

!:i 

li 

200 

000 

MO 

222.000 

j 

TE. — Values  are  rated  ai  lollows:  April  and  October,  good ;  nunalnder  of  the  period,  eicellanl. 
SOUTH    FORK    OF   WHITE    RIVER    NEAR    BUFORD,   COLO. 

rhis  station  was  established  July  25,  1903.  It  is  located  at  the 
inty  bridge  at  the  lower  end  of  a  section  of  the  river  known  as 
tillwater,"  about  7  miles  from  Buford,  the  nearest  post-office,  and 
out  30  miles  from  Meeker,  Colo.,  in  T.  1  S.,  R.  91  W.  The  con- 
iona  at  this  station  and  the  bench  marks  are  described  in  Watei^ 
pply  Paper  No.  175,  page  52,  where  are  given  also  references  to 
blications  that  contain  data  for  previous  years, 

IT  Bufoid.  Colo.,  by  A.  A. 


\o^^^  I  J>^^ 


™n°'  I  holSTt  I  ^i5™ 
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SURFACE   WATER  SUPPLY,  1906. 


Daily  ducharge^  in  second-feet,  of  South  Fork  of  White  River  near  Btiford,  Colo.,  for  liH'. 


Day.   May.  Juno.  July.  >  Aug. 


1. 
2. 
8. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


11 1  CM 

12 

13 

14 

iri 538  '  3 

16 605  i  3 


1 
1 
1 
1 
I 
1 
1 
1 
1 
2 
.•»82  2 

582 ;  3 

i>38  3 


385 
393 
515 
551 


960 
.050 
,(X>0 
.130 
.340 
,640 
.400 
,220 
.340 
.(>40 
,100 
.850 
.370 
.690 
,320 
,580 


I 


950 
920 
800 
730 
710 
630 
675 
650 
625 
605 
550 
525 
525 
550 
500 
480 


270 
275 
270 
265 
280 
285 
290 
295 
305 
30) 
305 
305 
305 
305 
305 
305 


Sept. 


305 
305 
288 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
305 
305 


Oct. 


270 

270  ; 

270 

288 

270  I 

252  , 

235 

235 

235 

235 

235 

235 

235 

235 

235 

235 


Day. 

May. 

17 

650 

18 

700 

19 

760 

20 

910 

21 

910 

22 

1,060 

23 

1,130 

24 

980 

25 

880 

26 

820 

27 

800 

28 

980 

29 

1,220 

30 

1,070 

31 

930 

June.  July.  Aug.    Sept.  r^ct 


3.740 
2,740 
2,360 
2.280 
1,880 
1.T20 
1,780 
1,410 
1.190 
1,220 
1.320 
1,200 
1,010 
1,010 


r 


430 
400 
360 
325 
320 
300 
300 
295 
295 
290 
280 
280 
260 
245 


305 
305 
305 
305 
3(» 
305 
288 
270 
270 
270 
270 
270 
270 
288 


250   305 


3ffi 

2S8 
270 
270 
270 
270 
270 
270 
270 
270 

3a> 

270 

270 
270 


•y" 


V" 

2*' 


Note.  -These  diachAigea  prior  to  .Vugust  9  were  obtained  by  the  indirect  method  for  lifting cfaanitei^ 
after  that  date  they  are  oased  on  a  rating  tabic. 

Monthly  discharge  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  19()6. 

[Drainage  aroa,  148  square  miles.] 


Month. 


May  6-31 . . 

J  unc 

July 

August 

Septemljer. 
October... 


The  period. 


Discharge  in  second-feet. 


Maximum. '  Minimum.      Mean. 


Run-off. 


1,220 
3,740 
950 
305 
305 
288 


385 
960 
245 
265 
270 
235 


I 


764 
1,880 
486 
290 
278 
243 


Total  in 
acre-feet. 


37,900 
112,000 
29,900 
17,800 
16,500 
14,900 


Sec.  ft.  per  I)epthui 
sq.miie.       inches. 


229,000 


&16 
12.70 
a2S 
1.96 
1.88 
1.64 


lii: 

2  10 


NoTK.— The  above  values  are  fair. 


WHITE    RIVER   AT   MEEKER,  COLO. 

This  station  was  established  May  24,  1901.  It  is  located  about 
one-half  mile  above  the  town  of  Meeker,  at  a  point  where  a  wagon 
bridge  crosses  the  stream,  on  the  ranch  of  L.  F.  Van  Cleave,  in  sec. 
25,  T.  1  N.,  R.  94  W.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  54,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Discharge  measurements  of  White  River  at  Meeker ,  Colo.j  hy  A.  A.  WeiUmd,  inJ9(^- 


Date. 


April  2.3 
Mav  4.. 
May  17. 
May  22. 
May  31 . 
June  8. 


wMth  I  Area  of     Gage  i      Dis- 
w  lain.i  gpc^ion,   height,    charge. 


Feet. 
79 
79 

78 
78 
78 
78 


Sq.  ft. 
267 
240 
326 
380 
343 
336 


Feet. 


tX) 
39 
50 
15 
65 
5.55 


4. 
4. 
5. 
6. 
5. 


Sec.-ft. 
980 
747 
3,000 
3,260 
2,380 
2,250 


Date. 


June  23... 
July3.... 
July  24... 
August  10 
August  20 


Width. 


Feet. 
78 
78 
78 
78 
78 


Area  of  I   Gage      Dis- 
section, height.  I  diargf. 


Sq.ft. 
310 
267 

187 
167 
172 


Feet. 
5.47 
4.60 
4.05 
3.85 
3.90 


Sec-ft- 

1.010 
wl 

3& 
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Daily  gage  height  ^  in  feet  y  of  White  River  at  Meeker  ^  Colo.,  for  1906. 


Day. 


1. 

o 

^  ■ 

3. 
4. 

5. 

6. 

i . 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 

18. 
19. 
JO. 


21. 
22. 
23 ! 
24. 
25. 


2ti. 

27. 
2S. 
29. 
30. 
31. 


Apr.    !  May. 


3.80 
3.68 
.66 
.65 
.65 


3. 
3. 
3. 


3.68 
3.88 
3.78 
3.82 
3.90 

3.96 
3.92 
3.78 
3.72 
3.82 

3.02 
4.08 
4.20 
4.05 
4.15 

4.25 
4.40 
4.55 
4.72 
4.52 

4.45 
4.30 
4.30 
4.28 
4.30 


4.28 
4.25 
4.22 
4.35 
4.80 

4.90 
4.82 
5.00 
6.22 
5.40 

5.60 
5.62 
6.30 
5.20 
5.20 

5.52 
5.65 
5.72 
5.90 
6.08 

6.02 
6.12 
6.10 
5.92 
5.80 

5.70 
5.65 
5.95 
6.22 
5.85 
5.60 


June. 


6.55 
5.68 
5.65 
6.68 
5.80 

6.06 
6.82 
5.52 
6.58 
5.72 

6.92 
6.10 
6.25 
6.38 
6.30 

6.25 
6.28 
6.08 
5.90 
5.85 

5.78 
6.72 
5.68 
6.50 
6.28 

6.22 
5.25 
5.18 
6.05 
5.05 


July.      Aug. 


Sept.       Oct. 


5.00 

3.92 

3.75  1 

4.92 

3.95 

3.82  . 

4.82 

3.90' 

3.95  1 

4.78 

3.88 

3.80 

4.68 

3.90 

3.80 

4.58 

3.90 

3.75 

4.68 

3.88 

3.70  ' 

4.62 

3.85 

3.70 

4.58 

3.85 

3.70  1 

4.52 

3.85 

3.70 

4.66 
4.48 
4.«2 
4.68 
4.45 

4.38 
4.32 
4.30 
4.22 
4.20 

4.12 
4.10 
4.05 
4.02 
4.00 

4.00 
3.96 
3.92 
3.90 
3.88 
3.85 


3.80 
3.82 
3.90 
4.02 
3.92 

3.85 
3.92 
3.98 
3.88 
3.85 

3.85 
3.88 
3.82 
3.82 
3.75 

3.72 
3.70 
3.70 
3.70 
3.70 
3.72 


I 


1 


3.70 
3.62 
3.62 
3.72 
4.05 

4.06 
3.92 
3.92 
3.90 
3.92 

3.92 
3.90 
3.90 
.85 
.82 


3. 
3. 


3.82 
3.92 
3.88 
3.82 
3.80 


3.80 
3.80 
3.78 
3.75 
3.80 

3.78 
3.78 
3.78 
3.70 
3.70 

3.70 
3.68 
3.68 
3.65 
3.65 

3.65 
3.65 
3.65 
3.65 
3.70 

3.70 
3.70 
3.68 
3.58 
3.70 

3.72 
3.72 
3.72 
3.70 
3.70 
3.70 


Rating  tables  for  White  River  at  Meeker y  Colo. 

APRIL  1  TO  JULY  31.  1906.« 


Gage 
heignt. 

Feet. 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 


Dis- 
charge. 

Sec.-ft. 
435 
48.5 
535 
590 
645 
705 


Gage 
heignt. 


Feet. 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 


Dis- 

Gage 

Dis-     , 

Gage 

height. 

charge. 

heignt. 

charge.  , 
Sec.-ft.  ' 

Sec.'ft. 

1 
Feet. 

Feet. 

770 

4.90 

1,295 

5.50 

840 

5.00 

1,405 

5.60 

920 

.    5.10 

1,525 

5.70 

1,000 

5.20 

1,655 

5.80 

1,090 

5.30 

1,795 

5.90 

1,190 

5.40 

1 

1,940    , 

AUG.  9  TO  OCT.  31,  1906.6 


3.60 
3.70 


250 
288 


3.80 


331 


3.90 


378 


4.00 


Dis-    i   Gage        Dta- 
charge.  M  height,   charge. 


Sec.-ft. 
2,090 
2,250 
2,420 
2.600 
2,780 


Feet. 
6.00 
6.10 
6.20 
6.30 
6.40 


Sec.-ft. 
2,970 
3,160 
3,350 
3,550 
3,750 


I 


428 


4.10 


480 


o  This  table  Is  applicable  only  for  open-channel  conditions.  It  Is  based  on  8  discharge  measurements 
made  during  1906  and  is  well  defined  rx>twt>«;n  gage  heights  4  feet  and  6.4  feet. 

f>  This  tame  is  applicable  only  for  opcn-chcinnel  conditions.  It  is  based  on  2  discharge  measuremenUi 
made  during  1906  and  the  form  of  the  preceding  curve.  From  August  1  to  8,  discharges  were  obtained 
by  a  transition  between  the  tables. 

2468&— IRB  211—08 4 
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SURFACE   WATEB  SUPPLY,  1906. 


Monthly  discharge  of  WkUe  River  at  Meeker,  Colo.,  for  1906, 

[DraioAge  are«,  634  aquaro  miles.] 


Month. 


Dlachaige  In  aeoond-feet. 


April 

llay 

June 

July 

August 

September. 
October. . . 


Maximum. 


1,120 

3,300 

3,710 

1,400 

SOO 

470 

331 


The  period. 


Minimum.     Mean. 


Total  in 
acie^eet. 


410 
718 
1,460 
510 
288 
258 
243 


628 
2,100 
2,530 
836 
371 
345 
202 


37.400 
120,000 
151,000 
51,400 
22,800 
20.500 
18,000 


430,000 


Rus-off. 

Sec.-ft.per*  De'pthin 
sq.  mile.    ,    inches. 


a  901 

i.i: 

a  31 

t^ 

3.99 

i4:' 

1.32 

Li: 

.,W5 

.t}' 

•  044 

.H 

.461 

NoTB.— The  above  values  are  good. 

WHITE   RIVER   NEAR  DRAGON,  UTAH. 

This  station  was  established  April  17,  1906.  It  is  located  at  the 
toll  bridge  of  the  Uinta  Stage  Company^  18  miles  northwest  of 
Dragon,  from  which  it  is  reached  by  stage. 

The  channel  is  straight  for  400  feet  above  and  below  the  station. 
The  right  bank  is  of  shale,  and  high;  the  left  bank  is  of  earth  and 
overflows  at  high  water.  The  bed  of  the  stream  is  composed  of 
cobblestones  and  sand,  somewhat  shifting.  There  is  one  channel 
at  all  stages,  broken  by  pile-bents,  which  somewhat  disturb  the  cur- 
rent.    The  velocity  of  the  current  becomes  very  great  at  high  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge.  The  initial  point  for  soundings  is  on  the  left  bank,  the 
hand-rail  being  graduated  at  5-foot  intervals. 

A  standard  chain  gage  was  installed  May  14,  1906;  length  of  chain, 
22.65  feet.  Prior  to  this  date  a  staff  gage  was  used  having  the  same 
datum.  The  gages  were  read  by  J.  B.  Blankenship.  The  bench 
mark  is  a  vertical  standard  Geological  Survey  iron  post,  set  on  the 
left  bank  about  75  feet  downstream  from  the  bridge;  elevation,  23.85 
feet  above  the  datum  of  the  gage. 

Discharge  vieasurements  of  White  River  near  Dragon,  Utah,  in  1906. 


Date. 


Hydrographcr. 


Aprill? R.I.  Mocker. 

April  18 do , 

May  13 do 

Juno  24 do 

July  19 T.  E.  Brick.. 


Width. 
Feet. 

Area  of 
section. 

Gaae 
heignt. 

Feet. 

Dis- 
chaigp. 

Sq.ft. 

See.^t. 

72 

184 

3.  GO 

>< 

73 

198 

3.78 

6n? 

80 

506 

6.60 

2.31U 

89 

631 

6.20 

l.WO 

72 

285 

4.28 

931 

J 
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Daily  gage  height^  in/eety  of  Wkiie  River  near  Dragon,  Utahjfor  1906. 




Day 

- 

Apr. 

4.00 
3.90 
3.80 
3,70 
3.60 

3.60 
3.60 
3.60 
3.60 
3.60 

3.60 
3.4» 
3.60 
3.60 
3.60 

3.60 
3.60 
3.75 
4.30 
4.40 

4.05 

May.  i  June. 

4.85  ;      6.75 
4.82        6.55 
4.65  ,      6.60 
4.48  '      6.58 
4.48        6.42 

4.80        6.62 
6.36  1      6i78 
6.45  <      6.88 
6.55  ;      6.30 
6.05        6.12 

6.%  \      6.38 
6.10        6.50 
6.70        6.68 
6.30        7.00 
&00        7.20 

5.80        7.3.') 
6.02  ,      7.38 
6. 30  '      7. 40 
6.45         7.52 
6.62         7.32 

&70  1       A.  60 

July. 

6.12 
6.12 
5.00 
4.92 
4.80 

4.65 
4.65 
6.40 
4.68 
4.62 

4.62 
4.50 
4.50 
4.48 
4.62 

4.60 
4.42 
4.32 
4.30 
4.22 

4.15 
4.05 
3.98 
3.90 
3,85 

3.75 
3.70 
3.68 
3.75 
3.55 
3.45 

Aug. 

3.50 
3.80 
3.75 
3.68 
3.66 

3.58 
3.50 
3.50 
3.50 
3.40 

3.32 
3.30 
3.40 
4.20 
3.75 

3.68 
3.90 
3.80 
4.65 
4.25 

3.65 
3.75 
3.60 
3.68 
3.48 

3.40 
3.38 
3.30 
8.35 
3.32 
3.42 

1906. 

Sept.  j    Oct. 

1... 

3.85  '        S-.'jO 

2 

3.88          3.58 

3.. 
4... 

5 



3.95          3.55 
4.20          3.50 
3. 85           3-  52 

G... 

i  .   ,   . 



3.65 
3.55 
3.52 
3.50 
3.42 

3.40 
3.38  > 
3.35 

3.55 
3.60 

s 

3.50 

9... 
10... 

11... 

12... 
13 



3.45 
3.48 

3.45 
3.45 
a  4n 

14... 

3.30          3.40 
3.70          JL^n 

1«... 
17... 
IH... 
19... 
3)... 

21 

• 

■....•...•••• 

5.15 
6.20  1 
4.15 
3.95 
3.80 

3.72 
3.80 
3.75 
3.68 
a65 

8.60 
4.10 
3.06 
3.80 
3.72 

3.45 
3.40 
3.38 
3.35 
3.40 

3.40 

•»■» 

4.25  1       7.00         6.4>i 

3.42 

23... 
34... 
2,'i 

4.55 
4.70 
4.95 

4.95 
4.90 
4.90 
4.70 
4.65 

7.05  1      6.32 
7.22  '      6.25 
7. 90  '      6. 10 

3.46 
3.42 
3.42 

2»'.... 
27 

7.00 
6.75 

5.75 

3.45 
.^48 

2s... 

6.50  '      5.65 
6.92  i      5.45 
7.25        5.38 
7.42    

1 

3.45 
3.40 

»)... 

3.45 

31 

' 

3.48 

— 

Rating 

Dis- 
chaige. 

Sec.-ft.   1 
505     , 
640    >| 
675     ' 
610 
QUO     ! 
690     ' 
730 
770 

table  J 

^ar  White  1 

Die-         C 
charge,    hi 

Sec.-ft.       J 

815         < 

860         i 

9a5         [ 

950         J 

1,000         i 

1,050     1    i 

1,100         I 

1,150    .     . 

River  near  Dragon,  Utah,  fat 

Gage 
height. 

1    Feet. 

3.30 
;    3.40 

3.50 
1  3.60 
,    3.70 

aso 

'    3.90 
<     4.00 

1 - 

Oaae 
height. 

Feet. 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 

iase        Dis-    .    Gage 
)ignt.   charge.  ,  heignt. 

Dl8- 

charge. 

Gage 
height. 

Feet. 

7.00 
1    7.20 

7.40 
!    7.60 
!    7.80 

1 

1 

'     Dis- 
,  charge. 

• 

FeH. 
1.90 
i.00 
S.IO 
5.20 
S.30 
S.40 
5.50 
5.60 

Sec.-ft.  1 
1,200 
1,255     I 
1,310     1 
1,365     1 
1.420    ,, 
1.480 
1.540 
1,600 

Feet. 
6.70 
5.80 
5.90 
6.00 
6.20 
6.40    ' 
6.60 
6.80    1 
1 

Sec.-fl. 
1,665 
1,730 
1,796 
1,860 
1,990 
2.130 
2,2'/0 
2,410 

Sec.-ft. 

i    2,5«) 

1    2.710 

2.860 

3.010 

3,170 

J 

Nni^.— IThe  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  5  discharge 
Tii(f>a.sureinents  made  during  1906- and  is  lairly  well  defined.  The  high  water  of  May  caused  a  great 
chiirige  in  area  at  the  measuring  section,  but  did  not  materially  alter  the  relation  of  discharge  to  gage 

height. 

Monthly  discharge  of  White  River  near  Dragon,  Utah,  for  1906. 


Month. 


April. 
May. 

June. 


Discharge  in  second-feet. 
Maximum. '  Minimum. '    Mean. 


July 

August 

Sppteraber. 
UctolDer... 


1,230 
3,250 
2,ft50 
1,480 
1,080 
1,360 
610 


The  period 

Note. — The  above  values  are  good. 


610 

990 

1,470 

5.58 

5a5 
r)05 

.522 


804 
2.000 
2,230 
940 
627 
707 
560 


Total  in 
acre-feet. 


47.800 
123,000 
133,000 
M,  400 
38,600 
42,100 
34,400 

477,000 
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MARVINE   CREEK   NEAR   BUFORD,   COLO. 

This  station  was  established  July  27,  1903.  It  is  located  at  a 
point  where  the  stream  is  crossed  by  a  large  aspen  log.  The  station 
is  10  miles  from  Buford,  the  nearest  post-office,  and  is  about  35  miles 
from  Meeker.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  175,  page  58,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  mecuurementa  of  Mar  vine  Creek  ruar  Buford,  Colo.,  in  1906. 


Date. 


Hydrographer. 


May  19 A.  A.  Welland 

June  5 ' do 

June  26 do 

July  6 do 

July  19 do 

August  5 do 

AugUBt  28 do 


Width. 


Area  of 
section. 


Gage 
height. 


Feet. 

Sq./i. 

Feet. 

28 

45 

2.30 

28 

48 

2.37 

28 

43 

2.50 

28 

46 

2.36 

28 

38 

2.25 

28 

36 

2.10 

28 

38 

2.15 

Dis- 
charge, 


Ser.-f!. 

2> 


2i^ 

1-3. 


Daily  gage  height,  in  feet,  of  Marvine  Creek  near  Buford,  Colo.,  for  1906, 


Dav 


Apr. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12 


13 

14 

15 

'   1.90 

10 

1.95 

17  

1.95 

18 

1.95 

19 

1.95 

20 

1.98 

21 

1.98 

22 

2.02 

Z\ 

2. 10 

24 

2. 10 

25 

2.02 

20 

1.95 

27  

1.95 

28 

2.00 

20 

1.98 

30 

1.95 

3J 


1.05 
1.95 
2.00 
2.05 
2.10 

2.15 
2.18 
2.20 
2.22 

2.22 

2.22 
2.22 
2.20 
2.22 
2.30 

2.35 
2.35 
2.35 
2.35 
2.35 

2.38 
2.38 
2.:«) 
2.32 
2.28 

2.28 
2.32 
2.38 
2.35 
2.35 
2.35 


2.32 
2.35 
2.35 
2.35 
2.38 

2.40 


2. 

2. 

2. 
o 


30 
28 
32 
38 


2. 
2. 


42 

,48 
2.52 
2.58 
2.68 

2.75 
2.70 
2.65 
2.65 
2.65 

2.55 
2.65 
2.65 
2.55 
2.50 

2.50 
2.55 
2.48 
2.45 
2.42* 


Aug.   I   Sept.   I    Oct.    ,   Nov. 


2.40 
2.38 
2.32 
2.32 
2.32 

2.36 
2.38 
2.38 
2.32 
2.32 

2.28 
2.22 
2.16 
2.12 
2.10 

2.10 
2.10 
2.10 
2.10 
2.16 

2.22 
2.20 
2.22 
2.20 
2.18 

2.18 
2.18 
2.18 
2.18 
2.18 
2.20 


2.18 
2.18 
2.18 
2.18 
2.18 

2.18 
2.18 
2.12 
2.12 
2.12 

2.12 
2.12 
2.12 
2.12 
2.12 

2.12 
2.18 
2.18 
2.15 
2.18 

2.18 
2.18 
2.18 
2.18 


2.20 
2.22 
2.25 
2.18 
2.18 

2.18 
2.18 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.20 
2.22 

2.20 
2.20 
2.18 
2.15 
2.18 

2.18 
2.18  ' 
2.18 
2 


2.18 

2.18 

2.18 

2.20 

2.18 

2.18 

2.18 

2.18 

2.18 

2.18 

2.18 

2.18 

2.20 

... 

2.  IS 
2.18 
2.18 
2.18 
2.18 

2.18 
2.18 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.16 

2.15 
2.15 
2.16 
2.16 
2.16 

2.12 
2.12 
2.12 
2.12 
2.12  , 

2.12  I 

2.12 

2.12 

2.10 

2.10 

2.10 


2-:n 

2.  Ill 

2.  ;i' 

2.10 


Note.— Gage  heights  for  April  somewhat  uncertain;  those  for  May  1  to  5  interpolated. 


WHITE   BIVKR   DRAINAOU   BASIN. 
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Rating  table  for  ManHne  Creek  near  Buford^  Colo. 

APRIL  19,  1905,  TO  JULY  12,  1906. 


Gage        Dis- 
height.   charge. 


Feet. 
1.70 
1.80 
1.90 


Sec.-ft. 
74 
89 
106 


Oage 
height. 


Feet. 
2.00 
2.10 
2.20 


Dl»- 


charge.  '  heigl 


age 
ignt. 


Dia- 


Oage  .     Dis-         Gage  |     Di.n-     >    Gage 

charge,    height,  i  charge,    height. '  charge. 


Sec.-ft. 
126 
150 
177 


Feet. 
2.30 
2.40 


Sec.-ft. 
205 
235 


Feet. 
2.50 
2.60 


Sec.-ft. 
269 
304 


Feet. 

2.70 

I,     2.80 


Sec.-ft. 
339 
377 


No'iE.— ThQ  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1904-1906  and  is  well  defined  between  gage  heights  1 .8  feet  and  2.5  feet.  From 
July  13  to  November  4,  1906,  the  following  table  was  used:  Gage  height,  2.10  feet;  discharge,  123  sec- 
on<l-feet.  Gage  height,  2:20  feet;  discharge,  146  second-feet.  Gage  height,  2^  feet;  discharge,  170 
•iecond-feet. 

Monthly  discharge  of  Man^ine  Creek  near  Bxiford,  Colo.  ^  for  1906. 

[Drainage  area,  60  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.,    Mean. 


Run-off. 


Totalln 

acre-feet.  'Sec.  ft. 

I   sq.  mile. 


April  15-30. 

May 

June 

July 

August 

September. 
October. . . 


150 

229 

358  I 

235 

146 

158 

141 


106 
116 
199 
123 
128 
134 
123 


The  period 


123 
191 
268 
167 
137 
141 
133 


3,900 

11,700 

15,900 

10,300 

8,420 

8,390 

8,180 


2.46 
3.82 
5.36 
3.34 
2.74 
2.82 
2.66 


66,800 


Depth  In 
Inches. 


1.46 
4.40 
5.96 
3.85 
3.16 
3.15 
3.07 


Note.— Values  are  rated  as  follows:  April,  and  August  to  October,  fair;  May  to  July,  good. 

DUCHESNE  RIVER  DRAINAGE  BASIN. 


DESCRIPTION   OF   BASIN. 

Duchesne  River  rises  in  the  high  peaks  of  the  Uinta  and  Wasatch 
mountains,  flows  in  a  general  southeasterly  direction,  and  enters  Green 
River  3  miles  above  the  mouth  of  the  White.  It  is  a  very  crooked 
stream,  swinging  back  and  forth  across  its  valley,  its  course  marked 
by  a  thick  line  of  cottonwoods. 

The  principal  tributaries  of  the  Duchesne  are  Strawberry,  East,  and 
Lake  creeks  and  Uinta  River.  From  the  mouth  of  Strawberry  Creek 
down  to  Lake  Creek  the  valley  of  the  Duchesne  averages  2  miles  in 
width  and  is  bordered  on  both  sides  by  sandstone  bluffs  approximately 
200  feet  high.  The  cliffs  on  the  northern  side  of  the  river  are  capped 
by  a  heavy  deposit  of  coarse  river  gravel  and  cobblestones. 

Strawberry  Creek,  the  main  upper  tributary  of  the  Duchesne,  drains 
an  area  of  1,166  square  miles.  The  stream  rises  in  the  Uinta  Moun- 
tains and  the  nm-off  is  derived  chiefly  from  melting  snow  except  dur- 
ing the  late  summer,  when  the  flow  comes  from  small  springs  well 
distributed  over  the  entire  drainage  basin.  Numerous  tributaries 
enter  the  stream,  particularly  from  the  north  and  west,  Indian,  Bry- 
ants Fork,  Mud,  Horse,  Sugar  Spring,  and  Co-op  creeks  being  the 
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principal  ones.  They  are  all  short  and  fall  rapidly  until  they  reach 
the  valley,  through  which  they  flow  sluggishly  in  well-defined  chan- 
nels. '  The  main  stream  traverses  the  valley  from  north  to  south  and 
is  very  sluggish.  Very  little  sediment  is  carried  by  the  stream  at  any 
stage.  The  average  elevation  of  Strawberry  Valley  is  7,500  feet, 
which  is  rather  high  for  agricultural  pmposes  but  is  exceUentlv 
adapted  to  grazing.  Indian  Creek  drains  a  small  portion  of  the  south- 
em  slopes  of  the  Uinta  Mountains.  Its  basin  comprises  smooth,  roll- 
ing hills,  fairly  well  timbered  with  pine  and  aspen.  The  normal  flow 
is  derived  chiefly  from  springs.  The  greater  part  of  the  precipitation 
is  in  the  form  of  snow,  which  covers  the  ground  for  six  or  eight  months 
each  year. 

Uinta  River  and  its  principal  tributary,  Whiterocks  River,  have 
their  sources  in  a  series  of  lakes  in  the  Uinta  Mountains,  fed  bv  the 
snow  that  exists  the  year  round  in  the  canyons  and  on  the  high  slopes. 
The  upper  drainage  area  of  these  streams  is  very  moimtainous  and 
difficult  of  access.  After  leaving  their  canyons,  7  or  8  miles  above  the 
Indian  agency  at  Whiterocks,  the  rivers  flow  southeastward,  imiting 
in  various  channels  between  the  agency  and  Fort  Duchesne,  from 
which  point  they  flow  in  one  channel,  entering  Duchesne  River  6  miles 
below,  near  the  Ouray  Indian  school.  Pole,  Farm,  and  Dry  Gulch 
creeks  are  small  tributaries  of  the  Uinta. 

DUCHESNE   RIVER  NEAR   MYTON,  UTAH. 

This  station,  estabhshed  originally  October  26,  1899,  was  reopened 
April  1,  1906,  in  cooperation  with  the  United  States  Indian  Service. 
It  was  discontinued  July  10,  1906.  The  gage  was  read  by  H.  Calvert. 
The  conditions  at  this  station  and  the  bench  mark  are  described  in 
Water-Supply  Paper  No.  133,  page  113. 

The  following  measurement  was  made  May  9,  1906: 

Width,  118  feet;  area,  744  square  feet;  gage  height,  7.60  feet;  discharge,  2,760 
second-feet. 


Daily  gage  height,  in  feet,  of  Dtichesne  River  near  My  tony  Utah,  for  1906. 


Day. 
1 

Apr. 

5.50 
5.40 
5.40 

2 

3 

4 

5.40 

r> 

5.40 

0 

5.44 

t 

5.44 

8 

5.42 

9 

5.  .50  1 

10 

5.58  ' 

11 

5.60 

12 

5.61  1 

13 

5.65 
5.62 
5.60 
5.  m 

14 

15 

16 

«    ........... 

May.      June. 


I 


6. 72 
6.62 
6.> 
82 
20 
45 
50 


I 


6. 
6. 
7. 
7. 
7. 


7. 52 
7.  62 
7.78 
7.92 
8.15 
8.35 
8.30 
8.00 
7.90 


7.85 
7.70 
7.85 
8.05 
8.20 
8. 50 
8.30 
7,95 
7.95 
8.25 
8.80 
9.30 
9.85 
10. 15 
10.10 
10.10 


July. 


7.88 
8.28 
8.08 
98 
90 
80 
72 
7,68 
7.fJ8 
7.60 


7. 
7. 

/. 

7. 


1      Day. 

1 

Apr. 

1 

17 

5.85 

1  18 

6.02 

19 

6.12 

il  20 

6.25 

21 

6.42 

,  22 

&56 

23 

6.78 

24 

&90 

I25...: 

6.90 

26 

6.85 

27 

6.62 

1  28 

&52 

29 

&62 

1  30 

6.80 

'  31 

1 

1 

-  -  -  « 

May.      June.     July. 


7.90 
7.80 
7.85 
8.10 
8.40 
a  70 
8.85 
8.90 
8.70 
a50 
&30 
8.45 
8.52 
8.30 
8.05 


iao5 

9.65 
■9.25 
9.05 
&96 
9.00 
a  70 
8.30 
7.95 
7.95 
7.95 
7.90 
7.75 
7.65 


DUCHESNE   BIVEB  DRAINAGE    BASIN, 
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Rating  table  for  Duche^Tie  River  near  Myt(m,  Utah,  far  1904  and  1906. 


( 

1   Gage 

Dift- 

Gage 
height. 

Feet. 

Dis- 

i   Gage 
ii  height. 

,     Feet, 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

height. 

chazge. 
Sec.-ft. 

charge. 
Sec.-ft. 

charge. 
Sec.-ft. 

charge. 
Sec.-ft. 

charge. 

Feet. 

Sec.-ft. 

5.40 

423 

6.20 

1,005 

1    7.00 

1,890 

7.80 

3,040 

9.20 

5,510 

5.50 

484 

6.30 

1,100 

7.10 

2.020 

7.90 

3.206 

9.40 

5,890 

5.60 

548 

A.  40 

1,200 

7.20 

2,150 

8.00 

3.375 

9.60 

6.270 

6.70 

615 

1    6.50 

1,305 

7.30 

2,290 

8.20 

3,716 

9.80 

6.650 

5.80 

685' 

,    6.60 

1,415 

I     7.40 

2.430 

8.40 

4,070 

10.00 

7.030 

5.90 

760 

6.70 

1,530 

,    7.50 

2.575 

8v60 

4,430 

'    ia20 

7,410 

6.00 

840 

6.80 

1.650 

7.60 

2. 725* 

<    8.80 

4,790 

1 

6.10 
t 

920 

6.90 

1,770 

,     7.70 

2,880 

9.00 

5,1.50 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  13  discharge 
teasuicments  made  during  1904  and  1  during  1906,  and  is  well  defined. 


Monthly  discharge  of  Duchesne  River  near  My  ton,  Utah,  for  1906, 

[Drainage  area,  2,750  square  miles  ] 


Month. 


Discharge  in  second-feet. 


April 

May 

June 

July  1-10. 


The  period . 


Maximum. 


1,770 
4,970 
7,320 
3,850 


Minimum. 


423 
1,440 
2,800 
2,720 


Mean. 


893 
3,320 
4,520 
3,140 


Total  In 
acre-feet. 


53,100 
204.000 
269.000 

62,300 

588,000 


Run-off. 

Sec.-ft.  per 
sq.  nme. 

Depth  in 
inches. 

0.325 
1.21 
1.64 
1.14 

0.36 

1.40 

1.S3 

.42 

NoTB.— The  above  values  are  excellent. 


STRAWBERRY   RIVER    IN    STRAWBERRY    VALLEY,    UTAH. 

This  station  was  established  May  2,  1903,  and  discontinued  July 
12,  1906.  It  is  located  in  the  canyon  about  one-fourth  mile  above 
the  junction  of  Strawberry  and  Indian  creeks,  and  is  somewhat  inac- 
cessible, the  nearest  settlement  being  Heber,  40  miles  away.  The 
chief  object  of  the  station  is  the  determination  of  the  amount  of 
water  available  for  storage  in  Strawberry  Valley.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  175,  page  61,  where  are  given  also  references  to  pubUcations  that 
contain  data  for  previous  years. 

Discharge  measurements  rf  Strawberry  River  in  Strawberry  Valley,  Utah,  in  1906. 


Date. 


January  7«-. 
January  10  fr. 
January  13  «. 
January  15  d. 
January  16  d 
January  18  «. 
January  22 «. 


Ilydrographer. 


A.  B.  Larson 
do 


.do. 
.do, 
.do. 
.do. 
.do. 


1 

Width. 

Area  of 
section. 

Gage 
height. 

Feet. 

Feet. 

Sq.ft. 

23 

38 

2.13 

22 

37 

2.15 

21 

38 

2.25 

21 

25 

1.61 

21 

27 

1.89 

20 

36 

2.(i5 

20 

35 

2.50 

Dis- 
charge. 


Sec. 


't. 

,1 
31.7 
33.7 
13.7 
18.0 
25.8 
22.8 


a  Ice  12  to  18  inches  thick. 
Mce  15  Inches  thiclc. 


c  Ice  18  inches  thick. 

d  Water  backed  by  snow,  ice  18  inches  thick. 
c  Water  over  top  of  ice. 
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DUcharge  nieagtirrmentsof  Strawberry  River  in  Strawberry  Valley,  Utah,  in  1906 — Oont'J. 


Date. 


Hydrtvgrapher. 


Width. 


February  12. . .    H.  8.  Kleinachmidt 

February  18 do 

March  10" do 

March  21 6 do 

April  13 H.  W.  Sheley 

April  15 A.  B.  Larson 

April  19 do 

April  20 do 

April  21  <■ do 

April  22 do 

April  23 do.  .• 

April  27 do 

April  29 do 

Mays do 

May  4 do 

May  7 do 

June  IS do 

Julv  12 Tho8.  (Irieve 


Area  of 
section. 


GafP 


Dis- 


height.       chai^. 


Fert. 

Sq.ft. 

Frrt. 

Sec-fi. 

16 

15 

2.6S 

34.4 

16 

15 

2.70 

au 

16 

14 

3.25 

21.0 

16 

16 

3.50 

I^  •> 

20 

20 

3.45 

IM.U 

.V» 

m  . 

3.45 

i.r. 

49 

132 

4.05 

2S5 

52 

123 

3.64 

MS 

58 

168 

3.55 

CO 

59 

211 

4.15 

tiS: 

58 

190 

3.8li 

552 

58 

144 

3.12 

»v'. 

50 

222 

4.:M 

l^ 

62 

270  , 

4.93 

s:4 

63 

297 

5.32 

*4 

61 

•250 

4.70 

:» 

60 

160 

2.65 

241 

60 

74 

1.9S 

1(K 

a  Six  inches  of  water  over  ic«». 


b  One  inch  of  water  over  ice. 


<•  (Tisnnel  dear  of  ice. 


Daily  gage  height,  inftet,  of  Strawberry  Riier  in  Strawberry  Valley,  Utah,  for  j^hHk 


Day.       Jan.    Feb.    Mar. '  Apr.    May.  June.  July.        Day.        Jan. 


Feb.    Mar. 


1 

1  2.54 

3.60 

3.81 

3.48 

2.11 

17 

2 

2.53 

3.50 

4.02  ■ 

3.48 

2.06 

18 

3 

2.53 

3.45 

4.60 

3.52 

19 

4 

2.55 

3.40 

5.15 

3.57 

2.05 

,  20 

5 

2.13 
2.14 
2.07 

2.55 
2.55 
2.50 
2.60 
2.62 

5.30 
4.94 
4.62 

4.58 
4.61 

3.70 
3.74 
3.42 
3.18 
3.05 

"2!66" 
'i.'95' 

1  21 

6 

^ 

•  •      * 

1  22 

7 

23 

8 

24 

9 

3.22 

25 

10 

2.15 

2.63 

3.25 

4.5<i 

3.12 

i.95 

26 

11 

2.18 
2.22 

.  2.W) 
2.65 

4.56 
4.97 

3.15 
3.18 

1.90 

27 

12 

3.25 

28 

13 

2.25 

2.63 

3.31 

5. 34 

3.22 

29 

14 

1.98 

2.63 

2.95 

4.83 

3.18 

30 

15 

1.61 

2.64 

3.28 

3.34 

4.18 

2.98 

31 

10 

1.89 

2.70 

3.17 

3.38 

4.18 

2.91 

2.50 

2.65 

2.57^ 

2.60 

2.49 

2.50 

2.53 

2.59 

2.60 

2.59 

2.56 

2.57 

2.54  ! 

2.53 

2.53 


2.68  I 
2.70 
2.70  I 


3.20 
3.28 
3.35 
3.40 
3.50 
3.55 


3.70 


Apr.  May.  Jini'' 


3.32  , 

4-13 

2.'^ 

3.28  1 

4.12 

2.r> 

4.13 

4.26 

2iC 

3.53 

4.51 

2  5H 

3.48 

4.66 

2. J) 

3.77 

4.61 

2.4.' 

3.94 

4.52  . 

2..> 

4.14 

4.49 

4.04 

4.37 

2  S) 

3.39 

4.07  . 

2-Jt 

3.37 

4.24 

3.85 

4.50 

. 

4.26 

4.S 

'2.> 

3.89 

4.12 
3.72 

2.1^ 

Note.— Ice  conditions  prevailed  from  January  1  to  April  20,  1906;  during  this  period  the  gage  was 
read  to  water  surface  through  a  hole  in  the  ice.    The  following  comparative  readings  were  made: 

Comparative  ice  and  loaler  readings. 


Date. 


Water 
surface. 


January  9 

January  12-13 
January  14... 
January  15 ... 
January  16... 


Feet. 
2.07 


Top  of 
ice. 


Feet. 
2.25 


1.98  I 
1.61  i 
1.89 


2.4 
2.5 
2.6 


Thickness. ' 
of  ice.     il 


Feet. 
1.3  to  1.7 
1.5 
1.4 
1.5 
1.6 


Date. 


January  17 

January  21-30 . , 

February  1 

February  12-19 
March  9 


Water 
surface. 


Feet. 
2.5 

(°) 
2.54 


Top  of 
ice. 


Thickness 
of  kv. 


Feet. 
2.5 


Feel. 


1.5 
\.^ 
1.7 
l.S 
2.0 


a  Water  surface  1  inch  below  top  of  ice. 

From  March  9  to  19,  there  was  about  0.5  foot  of  water  and  slush  on  top  of  ic»,  this  condition  having 
probably  existed  from  about  February  25;  on  March  22  this  thickness  was  0.8  foot.  April  17  and  1> 
the  ice  was  clearing  away,  and  formed  a  gorge  below  the  gage  April  19;  creek  clear  of  Ice  April  20. 
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Rating  table  for  Strawberry  River  in  Strawberry  Valley,  Utah,  for  1906. 


r 
Gaffe 
height. 

Di8-     ! 
charge,  i 

Sec.-ft. 

1   Ga«e 
height. 

Dis- 
charge. 

Sec.-ft. 

I    Gage 
;  height. 

'     Feet. 

Dis- 
charge. ' 

Sec.-ft.  ' 

Gage 
height. 

Feet. 

Dis- 
charge. 

j    Gage 
'height. 

!    Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Sec.-ft. 

Sec.-ft. 

1.90 

92 

2.50 

207 

\     3.10 

351 

a  70 

511 

4.60 

770 

2.00 

109 

2.60 

229 

'    3.20 

377 

3.80 

539 

4.80 

830 

2.10 

127 

2  70 

252 

3.30 

403 

3.90 

567 

&00 

892 

2.20 

146    , 

,    2.  «C 

276 

a40 

430 

4.00 

595 

'    &20 

954 

2.30 

166    ' 

1    2.90 

300 

3w50 

457 

4.20 

652 

&40 

1.017 

2.40 

186 

t 

.    3.00 

1 

325 

3.60 

4A4 

4.40 

710 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  13  discharge 
nioasiirements  inadt)  during  1905-6,  and  is  well  <leflned. 

yfonthly  discharge  of  Strawberry  River  in  Strawberry  Valley,  Utah,  for  1906. 


Month. 


January. 
Febniarj' 
March..'. 

April 

.May 

June 

Julvl  12. 


Dischaige  in  second-feet 


Maximum.;  Minimum. 


34 
24 

669 
998 
5'22 
129 


The  period, 


14 
25 
19 
18 
517 
142 
92 


Total  in 

Mean. 

acre-teet. 

28.0 

1,720 

30.0 

1,670 

20.4 

1,250 

228 

«         13.600 

738 

45.400 

30.' 

'            18, 100 

108 

1              2.570 

84.300 


Nr)TE.-  Values  are  rated  as  follows:  January  to  April,  good:  May  to  July,  oxoellent. 


INDIAN  CREEK  IN  STRAWBERRY  VALLEY,  UTAH. 

This  station  was  established  April  5,  1905,  and  was  discontinued 
July  12,  1906.  It  is  located  in  the  canyon  about  250  feet  above  the 
junction  of  the  creek  with  Strawberry  Creek.  It  is  about  1  mile 
below  the  point  where  Indian  Creek  leaves  Indian  Creek  Valley  and 
enters  the  canyon,  and  is  40  miles  from  Heber,  the  nearest  post-ofiice. 
The  records  will  show  the  amount  of  water  that  can  be  diverted 
from  Indian  Creek  into  the  Strawberry  Valley  storage  reservoir. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  175,  page  64. 
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Ditchttrgemeagurements  of  Indian  Creek  in  Strawbfrry  Valley,  Utah,  in  1906. 


Date. 


Hydrographer. 


January  7 A.  B.  Larson 

January  10 do 

January  15 do 

January  16 do , 

January  2« do 

Februar>'2 ' do 

FebruAr>'  13. . .'  H.  S.  Klelnachniidt. 
Februan'^  18 do 

do 

H.  W.  Sheley 

A.  B.  Larson 

•....do 

do 


iry 
March  12.. 
April  4.... 
Aprill5... 
AprillS... 
April  20... 

April  21 do 

April  22 [ do 

April  24 do 

April  27 1 do 

April  28 do 

April  28 do 

May2 ] do 

May  3 1 do 

May  3 do 

May  7 do 

May  12 do 

May  14..  .". do 

May  14 do 

May  15 do 

May  20 do 

July  12 Thos.  Grieve. 


Width. 


Feet. 
14 
14 
14 
14 
14 
13 
12 
14 
14 
14 
14 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
22 
20 
22 
22 
22 
16 
16 
16 


Area  of 
section. 


«  Channel  clear  of  ice. 


Sq./t 


19 
18 
14 
13 
12 
12 
6 
7 

i 

18 
32 
36 
31 
29 
37 
43 
24 
31 
40 
46 
43 
59 
54 
68 
64 
58 
45 
40 
17 


Thickness 
of  ice. 

Feet. 
1.5-2.1 
1.6 
1.7 


heignt.     c)^t^ 


1.75 
1.9 


Feet. 
1.35 
L» 
1.12 
1.09 
1.00 


01 
31 
30 
17 
10 


2.54 

2.62 
2.06 
LSO 
1.87 
2.15 
1.39 
1-77 
2.11 
2.55 
2.40 
2.72 
2.5S 
3.13 
2.82 
2.70 
2.55 
2.25 
1..10 


Stc.-r 


111- 


\n 

V4 

!'• » 

I'l- 
51.4 

4>: 

11  : 
» 

V 

is: 

1.V 

It* 

Iw 

:f 

ad 

It' 


Daily  gage  height,  in  feet,  of  Indian  Creek  in  Strawberry  Valley,  Utah,  for  19in]. 


Day. 

Jan. 

Feb. 

0.95 
1.01 
1.00 
1.02 
1.05 
1.05 
1.10 
1.15 
1.20 
1.25 
1.30 
1.31 
1.31 
1.31 
1.31 
1.35 

1 
Mar.   Apr.  May. 

1.45     1.73 

1.30     2.10 

1  1.30     2.33 

1  1.10   ft2.72 

'>2. 80 

*'2.55 

:  2. 50 

2. 55 

2.  ta 

1.00    2.63 

2. 64 

"i.oo" '.'.'.'.'.'.'  2.m 

1.00  1  3,70  !  3.15 

2.48     2.77 

2.69     2  51 

.98     2.91     2.55 

J 

June. 

July. 

Day. 

1 

17 

18 

19 

20 

21....:.. 

22 

23 

24 

25 

26 

27 

,28 

,   29 

1    30 

1   31 

1 

,1 

Jan. 

Feb. 

1.30 
1.30 
1.27 

Mar. 
a98 

Apr. 

May.  JuH"- 
2.54      14^ 

1 

1.90 
1.90 

1.35 

1.06 

1.04 

1.05 

1.04 

1.09 

1.03 

1.02 

1.01 

1.00 

1.00 

.99 

.99 

.96 

.95 

.95 

.T04 

2 

.97     2.83 
.  97     2-  47 

2.5.'>      1* 

3 

1.84  1 

1.80  1  1.35 

1.82  ' 

1.88     1.3 

1.72  ' 

1.60  :  1.30 
1.(50  1 

2.54      14* 

4 

.98 
.98 

l.feJ 
1.42 

2.63      1  i^ 

5 

i.m    \x 

6 

.98     1  M  !  2.65      1  « 

7 

8 

9 

1.35 
1.34 
1.14 
1.30 
1.32 
1.45 
1.57 
1.08 
1.12 
1.09 

1.00 

1.78     2.54      1-4 
1.94  ,  2.51   ... 
1.84  !  2.41      1  * 
1.49     2.24     I* 
1.60     2.28  . 
1.83     2.48  . 
2.06     2.35      1* 

10 

,  1.62 
1.58 
1.52 
1.55 
1.  52 
1.52 
1.50 

1.25 

i.'.io 

...... 

11 

12 

13 

14 

15 

16 

"iVbY 

1.86 

218  i:v 
1.95  

•  Gage  height  fell  uniformly  February  20  to  March  8. 


^Backwater  from  Strawberry  Rivi»r. 


Comparative  ice  and  water  re/idings. 

Note.— Tee  conditions  prevailed  from  January  1  to  April  20,  1906;  during  this  period  the  gapeiw? 
read  to  water  surface  through  a  hole  in  the  ice.    The  following  comparative  reaaings  were  nudtv 


Date. 


January  8 
January  9 
January  10 
January  11 
January  14 
January'  15 


Water 

Top  of 

.surface. 

ice. 

Feet. 

Feet. 

1. 34 

2.4 

1.14 

2.4 

1.30 

2.4 

1.32 

2.4 

1.08 

2.6 

Thickness 
of  ice. 

Feet. 
1.5-2.0 


Date. 


1.6 


1.12 


January  16 

January  17-18 . 
Februarv  1  . . . 
Februarv  12-19 
March  9 


2.4   :  April4 


Water 
surface. 

Feet. 

1.09 

ol.OG 

.95 


Top  of 
Ice. 

Feet. 
2.5 
2.5 

2.6  : 

ThickT^^^ 
ofic«' 

Ffft. 


1  •■• 
1  ■ 

1  - 

1'.' 


o  Approximate. 
Water  0. 3  to  0. 7  foot  over  top  of  ice  April  13  to  20. 
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Rating  table  for  Indian  Creek  in  Strawberry  Valley,  Utah,  for  1906. 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
chai^. 

height. 

Dis- 
charge. 

Gago 
height. 

Dis- 
charge. 

hci^. 

Dis- 
charge. 

Feel. 

Sec.'ft. 

Ffft. 

Sec.-ft. 

Feet. 

Sec  -ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.3 

36 

1.7 

n 

2.1 

117 

2.5 

167 

2.9 

222 

1.4 

44 

1.8 

83 

2.2 

129 

2.6 

180 

3.0 

236 

1.5 

53 

1.9 

94 

2.3 

141 

1      2.7 

194 

1      3.1 

2S0 

1.6 

62 

2.0 

105 

1      2.4 

1 

154 

,      2.8 

208 

' 

Note.— The  al)Ove  table  is  applicable  onlv  for  open<channel  conditions.    It  is  based  on  dischaiige 
measiirenients  made  during  1905-6  and  is  well  defined. 

Monthly  discharge  of  Indian  (\eek  in  Strawberry  Valley ^  TJtahy  for  JBOG. 


January 

February 

March .♦. 

April 


ADl 

May 

June 

July  (1-12) 


The  period . 


Month. 


Dischaige  in  second-feet. 


■* 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

12 

7 

9.1 

560 

12 

8  ' 

10.5 

5a3 

10 

8 

8.4 

516 

112 

15  , 

44.9 

2.670 

257 

75  ! 

165.0 

10.100 

94 

40 

59.0 

3.510 

40 

32 

36.8 

876 

18.800 


Note.— Values  are  rated  as  follows:  January  to  April,  good;  May  to  July,  excellent. 

UINTA   RIVER   AT   FORT   DUCHESNE,  ITTAH. 

This  station,  established  originally  September  14,  1899,  was 
reopened  April  21,  1906,  in  cooperation  with  the  United  States 
Indian  Service.  On  June  13,  the  bridge  and  gage  were  washed 
away,  and  the  station  was  abandoned.  The  gage  was  read  during 
1906  by  Bert  Marsing.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  183,  page  106. 

Discharge  measurements  of  Uinta  River  at  Fort  Dtichesne^  Utah,  in  1906, 


Date. 


April  21 R.I.Meeker. 

Mays E.O.Greene. 


Ilydrographer. 


Width. 


Area  of 
section. 


Oaflfe 

leiKnt. 


I 


heig 


Dis- 
charge. 


Feet,    t    Sq.ft.    \     Feet.     '   Sec.-ft. 
52  18.')  ,  3.08  256 

59  'IM)  '  3.70  484 


60  SURFACE  WATER   SUPPLY,  1906. 

Daily  page  height,  in  feet,  of  Uinta  River  at  Fort  Duchesne ,  for  190f>. 


• 

Day. 

Apr. 

May. 

June. 

4.45 

4.35 

4.55 

4.85 

6.45  , 

5.5 

5.2 

5.1 

5.45 

5.75 

ft.  75 

li.8 

7.0 

1 

17.... 
IS.... 
19  ... 
20.... 
21.... 
22.... 
23 

Day. 

'     Apr. 

1 

'.v..  "'3.65 
....      :i25 
;i  4 

May.      .Tun*. 

1 

3.05 

3.05 

3. 05 

3.1 

.125 

3.5 

.^45 

3.55 

;i.75 

4.0 

4.25 

4.55 

4.7.^ 

4.1      ... 

2  ... 
3.... 
A... 

5 

fi  ... 

4.05 

4,25    

4.65    

5-15    

5.6      ..  . 

< . . . . 

5  75 

K.... 

9... 
10... 
11.... 
12.... 
13 



24... 
25. . . . 
26.... 

27.... 
2S.... 
29.... 

....        .3. 3 

3.3    ' 
3.25 
a  15 
....        3.0 
3. 15 

585    

5.25    .... 

4  85    

4.6      

5.0      

4,95 

14... 
15 

'".'....'.'.'.'..'..       4.  .3' 

4. 4 

4.1 

31..    . 

3.15 

4.6      

4  45 

16.... 

PRICE  RIVER  DRAINAGE  BASIN. 


DESCRIPTION   OF    BASIX. 

Price  River  rises  in  the  Wasatch  Mountains,  in  the  southeastern 
part  of  Utah  County,  flows  in  a  general  southeasteriy  direction,  and 
unites  with  Green  River  at  a  point  about  14  miles  above  Greenriver. 
Utah.  The  main  source  of  supply  is  the  snow  in  the  upper  reaches 
of  the  basin,  where  elevations  range  from  8,000  to  9,000  feet.  The 
region  is  extremely  rough  and  rugged.  The  principal  rock  is  a  loose 
and  badly  disintegrated  sandstone.  There  is  but  little  soil  and  prac- 
tically no  vegetation  except  for  small  groves  of  scrubby  cedar  and 
a  few  scattered  pines.  The  original  scanty  underbrush  and  grass 
have  been  almost  entirely  tramped  out  by  sheep  and  cattle.  The 
river  is  subject  to  floods  in  the  spring  and  early  summer,  durinir 
which  time  it  carries  immense  quantities  of  sediment.  Gordon  and 
Pleasant  creeks  are  the  main  tributaries.  Thev  are  both  short, 
steep  streams  and  enter  the  river  from  the  west  almost  at  right  angles. 

PRICE   RIVER   NEAR    HELPER,    UTAH. 

This  station  was  established  February  21,  1904.  It  is  located  ^n 
the  upper  side  of  the  ford  near  the  settlement  of  Spring  Glen,  about 
3  miles  south  of  Helper,  Utah,  and  350  feet  west  of  the  main  line  of 
the  Denver  and  Rio  Grande  Railroad. 

During  1906  a  cable  and  car  were  installed,  from  which  high-water 
measurements  are  made.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  175,  pajre 
67,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 
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Discharge  mrasuremenU  of  Price  River  near  Helper,  Utah,  in  1906. 


Datp. 


Hydrographcr. 


April  19 ir.  S.  Klelnschrai(it 

Mav  18 ,  Thos.  Grieve 

May  31 do 

June  30 # do 

Octoter  18 do 


Width. 

1 

Area  of 
section. 

Gage 
height. 

Dis- 
charge. 

Feft.   \ 

Sq.ft. 

Feet. 

Sec.'ft. 

54 

134  1 

4.70 

449 

m  , 

216 

6.70 

1,220 

64  ' 

195 

5.50 

870 

50  , 

106 

4.20 

187 

,     *'' 

102 

1 

3.35 

30.2 

Daily  gage  height,  m  feet,  of  Price  River  neqr  Helper,  Utah,  for  1906. 


Day.            Jan. 

Feb.  1 

'.J 

Mar. 

1 

1 
3.2  ' 

Apr.  , 

4.0  i 

May. 
4.5- 

June. ' 

i 

5.2  , 

July. 
4.1 

1 
Aug. 

1 

4.0  1 

Sept. 
3.6 

Oct. 
3.4 

Nov. 

3.6 

Dec. 

1 

3. 1 

3.3 

2 

3.1 

3.2  1 

3.3  1 

•     3.8  , 

4.4 

5.2 

4.1 

4.5  1 

3.6 

3.4 

3.5 

3.3 

:i 

3.1 

3.3  ' 
3.3  i 

3.2 
3.2 

3.6 
3.8  , 

4.5 

4.6 

5.2 
5.2 

4.1 
4.0 

4.0  1 
4.0 

3.6 
3.5 

3.4 
3.4 

3.5 
3.4 

3.3 

4 

3.1 

3.3 

5 

3. 1 

3.3  1 
3.3 

3.2 
3.3 

3.6  1 
3.6  1 

5.0 
5.2 

5.2 
5.1 

4.0 
4.0 

4.0 
4.0 

3.5 
3.5 

3.4 
3.4 

3.4 
3.4 

3.3 

6 

i      3.1 

3.3 

7 

'      3.1 

3.3 

3.3 

4.0  ' 

5.2 

5.1 

4.0 

3.9 

3.5 

3.4 

3.4 

3.3 

8 

1      3.2 

3.3 

3.3 

4.0 ; 

5.2 

4.0 

4.0 

3.9 

3.4 

3.4 

3.4 

3.3 

9 

'      3.2 

3.3 

1      3.3 

3.3 
3.4 

4.2  1 

4.2 

* 

5.3 
5.4 

4.0 
4.9 

4.0 
4.0 

3.8 
3.8 

3.4 
3.4 

3.4 
3.4 

3.4 
3.4 

3.4 

10 

3.2 

3.3 

11 

1      3.1 

3.3 

3.3 

4.2  1 

5.5 

4.9 

3.9 

3.8 

3.4 

.3.4 

3.4 

3.3 

12 

'      3.1 

1      3.3 

3.3 

4.2 

5.8 

4.9 

3.9 

3.8 

3.4 

3.4 

3.4 

3.3 

13 

....'..       3.1 

1      3.3 
,       3.3 

3.3 
3.3 

4.1 

4«; 

5.8 
5.6 

4.9 
4.9 

3.9 
3.9 

3.8 
4.2 

3.4 
3.4 

3.4 
3.4 

3.4 
3.4 

3.3 

14 •. 

3.1 

3.3 

15 

1      3.1 

3.3 

3.3 

3.3 
3.2 

4.3, 

4.4  1 

5.5 
5.5 

4.8 
4.8 

3.9 
3.9 

3.9 
3.9 

3.5 
3.6 

3.4 
3.4 

3.4 
3.4 

3.3 

Hi 

'      3.1 

3.3 

17 

3.1 

3.3 

3.2 

4.6  1 

5.7 

4.7 

3.9 

3.9 

3.6 

3.4 

3.4 

3.3 

18 

1      3.1 

3.3 

3.2 

4.7  i 

5.7 

4.6 

4.7 

3.8 

.3.6 

3.4 

3.4 

3.3 

19 

'      3.1 

3.3 

3.1 

4.6  ' 

5.7 

4.6 

5.9 

3.8 

3.5 

3.4 

3.4 

3.3 

20 

3.1 

3.4 

1 

3.3 

4.6 

6.0 

4.5 

4.0 

3.8 

3.5 

3.4 

3.3. 

3.3 

21 

3.2 

3.3 

3.2 

4.7  1 

6.-3 

4.5 

3.7 

3.9 

3.5 

1      3.4 

3.3 

3.3 

22 

3.2 

3.3 
1      3.2 

3.3 
3.3 

4.7  1 

4.8  1 

6.3 
6.2 

4.4 
4.4 

3.7 
3.7 

3.9 
3.7 

3.5 
3.5 

3.4 
'      3.4 

3.3 
3.3 

3.3 

23 

1      3.1 

3.3 

24 

3.1 

3.2 

3.6 

4.9  , 

6.2 

4.3 

4.8 

•♦   7 

3.5 

1      3.4 

3.3 

3.4 

25 

3.2 

3.2 

3.7 

4.8; 

5.8 

4.3 

3.9 

3.6 

3.5 

1      3.4 

3.3 

3.4 

2li 

3.2 

,      3.2 

3.7 

4.7  1 

5.6 

4.3 

3.9 

3.6 

3.5 

'      3.4 

3.3 

3.4 

27 

3.3 

,      3.3 

3.6 

4.6 

5.6 

4.2 

.     3.8 

3.6 

3.4 

3.4 

3.3 

3.3 

2X 

1      3.3 

'      3.3 

3.8 

4.5 

5.6 

4.2 

3.8 

3.6 

3.4 

3.4 

3.3 

3.3 

29 

:      3.3 

1 

4.1 

4.5  1 

5.6 

4.2 

4.0 

3.5 

3.4 

3.4 

3.3 

3.3 

:ftl 

,       3.3 

1 

1      4.0 

4.5  1 

5.5 

4.1 

4.0 

3.5 

3.4 

1      3.4 

3.3 

3.3 

31 

'      3.2 

1 

1 

4.0 

1 

1 

5.3 

4.0 

1      3.5 

1 

1      3.4 

1 

3.3 

Rating  table  for  Price  River  near  Helper,  Utah,  for  1905-6. 


I 


Gape 
height. 

Feet. 
3.00 
.3.10 
3.20 
3.30 
3.40 
.3.50 


Dis- 
charge. 


Sec. -ft. 

1 

4 

9 

18 

30 

44 


Gage        Dis-      |    Gage  j     Dis-     '}    Gape        Dis-     J    (iage  |     Dis- 
height.   charge,  'height,   charge.  '  height.'  charge.  |  height,  i  charge. 


Feet. 

3.60 

3.70 

3.80 

3.90 

4.00 

4.10 


Sec. -ft. 

60 

78 

98 

1*22 

150 

182 


Feet. 


4. 
4. 
4. 
4. 
4. 
4. 


20 
30 
40 
50 
60 
70 


Sec. -ft. 
219 
2(50 
305 
354 
404 
455 


Feet. 

4.80 

4.90 

5.00 

5.20 

5.40 

5.60 


Sec. -ft. 
508 

620 

740 

870 

1,005 


Feet. 
5.80 
6.00 
6.20 


Sec. -ft. 
1,145 
1,295 
1,450 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge 
measurements  made  during  1904-1906  and  is  well  denned. 
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Monthly  dUrharge  of  Price  River  near  Helper,  Utah,  for  1906. 


Month. 


DiachATge  in  second-feer. 


Maximum.!  Minimum. '    Mean. 


January . . . 
February , . 

March 

April 

May 

June 

July 

August 

Septemljer. 
October... 
November. 
December. 


18 

4 

7.1 

30 

9 

16.5 

182 

4 

38.6 

563 

fiO 

290 

1,530 

305 

949 

740 

130 

446 

1,220 

78 

191 

354 

44 

113   , 

60 

30 

42.0  ' 

30 

30 

3^0; 

2/5 

tiO 

18 

30 

18 

19.5 

Total  in 
acre-fei'i. 


IT.  m 

58.  ♦11 


o  ^--1 


26.  ji' 

ll.TTt" 

l.MO 
1.2D0 


The  year. 


1,530 


f 


181 


132,(111 


Note.— Values  are  rated  as  follows:  April  to  June,  good;  July  and  August,  lair;  remainder  of  19(^\ 
approximate. 

GBAXI>  RIVER  DRAINAGE  BASIN. 

AREA  AND  EXTENT. 

Grand  River  and  its  tributaries  drain  an  area  comprising  approxi- 
mately 26,180  square  miles,  of  which  22,290  are  in  Colorado  and  the 
rest  in  eastern  Utah.  On  the  east  and  southeast  the  basin  is  limited 
by  the  high  ranges  of  the  Continental  Divide,  which  separate  it  from 
the  basins  of  Platte  and  the  Arkansas  rivers:  on  the  north  by  the 
White  River  and  Book  Cliffs  plateaus;  on  the  west  by  the  canyon 
district  of  the  Colorado. 

The  tributaries  include  innumerable  small  creeks  and  five  large 
streams — Blue,  Eagle,  Roaring  Fork,  Gunnison,  and  Dolores  rivers. 

The  main  river  is  described  first  and  the  tributaries  afterwards  in 
their  order,  from  the  head  down. 

GRAND  RIVER. 


DESCRIPTION    OF   BASIN. 

Grand  River  rises  on  the  western  slopes  of  the  Rocky  Mountains 
among  the  high  peaks  of  the  Front  Range,  flows  in  a  general  south- 
westerly direction  across  Colorado  into  Utah,  and  unites  with  Green 
River  to  form  the  Colorado.  From  source  to  mouth  the  total  distance 
traversed  is  about  350  miles. 

In  most  respects  the  Grand  is  a  typical  mountain  stream,  flowing 
throughout  its  course  in  a  succession  of  deep  canyons,  with  precipi- 
tous and  oft  times  perpendicular  walls  varying  in  height  up  to  3,000 
feet  .above  the  water^s  edge,  alternating  with  long,  narrow,  fertile 
valleys. 

The  headwater  region,  comprising  approximately  50  per  c«nt  of 
the  basin,  consists  of  a  long  stretch  of  the  western  portion  of  the 
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Continental  Divide,  extending  from  the  north-central  portion  of 
Colorado  southward  nearly  to  the  Colorado-New  Mexico  line,  a 
distance  of  260  miles,  and  separating  the  waters  of  the  Grand  from 
those  of  the  Platte  and  Arkansas  basins.  The  area  is  extremely 
rugged,  elevations  ranging  from  7,000  to  14,000  feet.  Gradients  are 
st^ep,  stream  channels  are  numerous,  and  tributaries  are  rapid,  the 
fall  varying  from  20  to  150  feet.  The  streams  of  this  region  derive 
their  waters  chiefly  from  the  snow  masses  on  the  Continental  Divide 
and  furnish  the  perennial  discharge  of  the  Grand.  The  intermediate 
or  middle  portion  of  the  basin,  consisting  largely  of  broken  and 
scoured  plateaus  of  sedimentary  origin,  contributes  a  relatively 
smaU  amount  of  the  run-off,  the  tributaries  being  few,  and,  with  the 
exception  of  Gunnison  River,  insignificant.  The  lower  portion  of 
the  basin,  immediately  adjacent  to  the  Colorado-Utah  State  line,  is 
an  arid,  much  eroded  region,  furnishing  an  appreciable  run-off,  which 
carries  a  large  amount  of  sediment. 

The  largest  tributaries  of  the  headwater  region  are  Frazer,  Williams 
Fork,  Troublesome,  Blue,  and  Muddy  rivers,  which  add  their  waters 
to  the  Grand  before  it  leaves  Middle  Park.  Eagle  River  comes  in  near 
Eagle,  just  above  the  point  where  the  river  enters  Grand  River 
Canyon,  and  R-oaring  Fork  unites  with  it  just  below  the  mouth  of 
the  canyon  at  Glenwood  Springs.  At  Grand  Junction,  Colo.,  the 
river  receives  the  waters  of  its  largest  tributary,  Gunnison  River, 
and  thereafter  no  other  stream  of  importance  enters  until  the  Dolores 
comes  in,  15  miles  west  of  the  Utah  boundary. 

A  peculiar  feature  of  the  drainage  is  what  might  be  termed  its 
one-sided  nature,  practically  all  its  important  tributaries  entering 
the  river  from  the  east.  That  part  of  the  basin  lying  north  and  west 
of  the  Grand  is  much  less  extensive  in  area,  is  lower,  and  is  generally 
broken  and  barren,  and  a  considerable  portion  of  the  waters  of  its 
streams  is  diverted  for  irrigation. 

The  mountainous  portion  of  the  basin  is  still  well  covered  with 
forests  of  spruce,  quaking  aspen,  cedar,  and  pinon,  and  the  foresta- 
tion  of  the  intermediate  basin  is  fair.  The  controlling  vegetation  of 
the  lower  basin  is  sagebrush,  chico,  and  cactus  pads,  with  scattered 
pines,  cedars,  and  pifions. 

The  precipitation  ranges  from  5  to  10  inches  in  the  lower  basin, 
10  to  20  inches  in  the  intermediate  region,  and  20  to  30  inches  in  the 
headwater  regiqn.  By  far  the  greater  part  of  this  is  in  the  form  of 
snow- 
Natural  storage  within  the  basin  is  limited  to  a  few  smalj,  high, 
mountain  lakes.  The  stream  channels  of  the  upper  basin  are  bordered 
to  some  extent  by  flat  bottom  lands,  which  are  used  as  meadows 
and  which  are  irrigated  by  a  large  number  of  small  ditches.  In  the 
intermediate  basin  are  a  few  small  reservoirs  storing  snow  and  flood 
waters.     A  number  of  pumping  plants  also  draw  upon  this  district. 
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Irrigation  is  extensively  practiced  in  the  Uncompahgre,  Gunnison, 
and  Grand  valleys,  and  a  lai^e  project  now  under  construction  hv 
the  Reclamation  Service  will  require  1 ,200  second-feet  of  the  discharjre 
of  Gunnison  River.  The  immense  power  possibilities  of  the  Grand 
are  at  present  but  little  developed. 

NORTH   FORK   OF   GRAND   RIVER   NEAR   GRAND   LAKE,    COLO, 

This  station  was  established  July  29,  1904.  It  is  located  at  the 
highway  bridge  between  Grand  Lake  and  Hot  Sulphur  Springs,  Colo., 
about  3  miles  southwest  of  Grandlake  post-office,  inT.  3  N.,  R.  76  W. 
The  nearest  railroad  station  is  at  Granby,  on  the  Denver,  North- 
western and  Pacific,  15  miles  distant.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  175, 
page  70,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  measuremenU  of  North  Fork  of  Grand  River  near  Grandlake,   Colo.,  in  VA'^k 


Date. 


Hydrographor. 


\i.-:^4^h  '  Area  of 
^^  •^'^'  I  section. 


Case     ,       DiJ- 


May  17 

June  14 

June  29 , 

September  10, 
December  16. , 


M.  C.  Ilinderlider. 

do 

T.  E.  Brick 

A.  A.  Weiland . . . . 
R.  I.  Meeker 


Feet, 
S2 
M 
49 
40 
31 


Sq.  ft. 

12B 

175 

109 

67 

66 


Ft€t. 

4.87 
6.00 
4.70 

3.59 

(o) 


Sfc.-tl 

45 

r 


I 


«  Gago  height  affected  by  ice. 
Daily  gage  height,  infect,  of  North  Fork  of  Grand  River  near  Grandlake,  Colo.,  for  19f'ti 


Day. 


Apr. 


May.   I  June.  '  July.       Aug.    I  Sept. 


Oct. 


1 

aao 

2 

aao 

3 

aao 

4 

a3o 

5 

a35 

6 

a40 

7 

a38 

8 

a  35 

9 

a  35 

10 

a35 

11 

a  42 

12 

a  45 

13 

aso 

14 

a50 

15 

a62 

16 

aeo 

17 

a  65 

18 

a(V5 

19 

a  70 

20 

21 

a  78 

4.02 

22 

4.28 

23 

4.30 

24 

4.22 

25 

4.22 

26 

4.10 

27 

a  95 

28 

4.05 

29 

4.02 

30 

408 

31 

a98 
a  92 

4.05 
4  15 
422 

440 
435 
438 
4  52 
4  70 

4  72 


4 
4 
4 
4 

4 
4 
4 
& 
& 


70 
62 
50 
50 

72 

88 
88 
00 
20 


&18 
&18 
5l  15 
5.08 
4  95 

4  78 
4  75 
4  95 
5l20 
490 
4  75 


4  70 
482 

482 
488 
498 

&18 
4  95 
468 
490 
&12 

5l52 
5l82 
&90 
5.90 
5i85 

&85 
5.88 
&75 
&30 
&02 

492 
4  92 
5.00 
4SS 
4  75 

4  75 

4  82 
498 
4  78 
488 


490 
488 
4  75 


I 


4 

4 

4 

4 
4 
4 
4 


62 
55 

SO 
SO 
58 
55 
52 


458 
460 
452 
468 
465 

458 
452 
4  48 
440 
430 


4 
4 
4 
4 
4 


30 
30 

28 
25 
28 


4  18 
4  12 
4  05 
4  a') 
4  05 
400 


405 
405 
402 
400 
410 

402 
4  00 
a95 
a  82 

aso 

a82 
ass 

400 
4  18 

a98 

a90 
ass 
a85 
ass 
ass 

ass 
ass 
ass 
aso 
aso 

aso 
aso 
a  75 
a  75 
a  72 
a  70 


"I 


Nov. 


Pre. 


a  70 
a  70 
a  78 
a  75 
a  72 

aes 
a  62 
a6o 
afio 
aeo 

aeo 
aeo 
aeo 
aeo 
a62 

400 

ass 
aso 
a85 
a95 

400 

a92 

400 
400 
400 

4  02 
402 
400 
a98 

a92 


a 
a 
a 
a 
a 


90 
92 

88 
82 
82 


a82 
aso 
a80 
a  78 
a  75 

a  70 
a  70 
a  70 
aes 
aes 

aeo 
aeo 
aeo 
ass 
ass 

aeo 
aeo 
aeo 
aeo 
aeo 

a62 
aes 
aes 
aG2 
a  70 
a  70 


aTo 
a6s 
a65 
aes 
a62 

a60 
a  58 
a55 
ass 
aeo 

aeo 
aeo 
aeo 
aeo 
aao 

a  55 
asi2 
a52 
ass 
aso 

a  50 
ado 
aso 
aso 
aso 

aso 

350 

aso 
aso 
aso 


3.  v. 


a  4.^ 

a  "xi 

:x4* 

;i4^ 

i4< 

a  41 

.m^ 
a*: 
a4!i 

a*' 

a*'' 
af- 
ar 
a4»' 

3  42 

a*" 
a  4" 

a*' 
a« 
a  4'' 

a4L! 


Note.— There  was  backwater  from  ice  during  a  portion  of  November  and  December;  gt^  heights 
have  been  corrected. 
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Rating  table  for  North  Fork  of  Grand  River  near  Grandlake,  Colo.,  for  1906, 


Gage 

Dift- 
chaige. 

Sec-ft. 

!'   Gafe 
,  hel^t. 

11    Feet. 

Dis- 
chaige. 

Feet. 

8ec.-fl. 

3.30 

20 

,    3.00 

00 

3.40 

26 

4.00 

123 

3.50 

35 

4.10 

152 

3.60 

47 

.     ^20 

185 

3.70 

62 

l|    4.30 

221 

3.80 

70 

440 

1 
1 

250 

Gage 
height. 

Feet. 
4.50 
4.60 
4.70 
4.80 
4.00 
5.00 


Dis- 
charge,   heigl 


Sec.-ft. 
298 
330 
382 
426 
472 
520 


Gafe 
leight. 

Dis-     ! 
charge,  i 

Gaffe 
height 

Feet. 

Dis- 
charge. 

Feet. 

See.'ft.  • 
570 

8ec.-fU 

5.10 

6.70 

010 

5.20 

625    1 

5.80 

070 

5.30 

680 

5.00 

1,030 

5.40 

735    1 

5.  .50 

700    1 

5.60 

•   850    1 

NoTE.~The  above  table  is  applicable  only  for  open-channf*!  conditions.  It  is  based  on  4  discharge 
meaaurements  made  during  1006  and  the  form  of  the  1005  curve.  It  is  well  defined  above  gage  height 
3.5  feet. 

Monthly  discharge  of  North  Fork  of  Grand  River  near  Grandlake,  Colo.,  for  1906. 


Month. 


April. 

Jane. 
July. 


August 

September. 
October... 
November. 
December. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

221 

20 

7&8 

4,570 

625 

104 

388 

23,000 

1,030 

373 

612 

36,400 

472 

123 

278 

17,100 

178 

62 

101 

6,210 

120 

47 

8a8 

4,000 

104 

41 

62.0 

3,870 

62 

35 

42.5 

2.630 

35 

26            30.3 

1,860 

The  period. 


101,000 


Note.— Values  are  rated  as  follows:  May  to  July,  excellent;  remainder  of  1006,  good. 


GRAND  LAKE  OUTLET  AT  GRANDLAKE,  COLO. 

This  station  was  established  July  31,  1904.  It  is  located  at  the 
footbridge  at  the  west  end  of  Grand  Lake,  about  one-half  mile  south 
of  Grandlake  post-office,  Colo.,  in  sec.  6,  T.  3  N.,  R.  75  W.  The 
nearest  railroad  station  is  18  miles  distant,  at  Qranby,  on  the  Den- 
ver, Northwestern  and  Pacific  Railway.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  175,  page  72,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Ducharge  measurements  of  Grand  Lake  Outlet,  at  Grandlake,  Colo.,  in  1906. 


Date. 


May  18 

June  15 

June  20 

S«»pteraberll., 
December  16-. 


Hydrographer. 


M.  C.  Hinderlider. 

do 

T.  E.  Brick 

A.  A.  Welland... 
R.  L  Meeker 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

100 

212 

170 

444 

120 

204 

110 

75 

47 

50 

Gage 
height. 

Dis- 
charge. 

Feet. 

SeC'fl. 

2.80 

357 

4.30 

1,110 

3.15 

472 

1.80 

47 

1.40 

11 

24686— IRR  211— OS- 


on 
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Daily  gage  height,  in  fret,  of  Grand  Lake  Outlet  at  Grandlake^  Colo.,  for  1906. 


Day. 


Apr.       May.      June.      July.      Aug.      Sept.       Oct.    i   Nov. 


1%:. 


1 

1.15 

•> 

1.20 

:{ 

1.18  ' 

4 

1.20 

•i. 

1.20 

li 

1 

1.22  ■ 

!..«..   ........*. 

1.30 

H 

i       1.32 

i» 

1.^; 

10 

1.38  ■ 

11 

1.40 

12 

1.45 

\\\    ...           

1.48 

14 

1.50 

15 

1.52 

Ki 

1.55 

17 

1.58 

IK 

1.68  1 

19 

1.72 

20 

1 .  75 

21 

1.82 

22 

1.92 

23 

24 

2.02 

2.18 

25 

2.20  1 

26 

2.15 

27 

2.08 

28 

2.02 

■29 

2.00 

30 

2.00  ■ 

31.- 

1.96 
1.92 
1.90 
1.85 
1.90 


1.95 
2.02 
.02 
12 


2. 
2. 


2. 
2. 
2. 
2. 
3. 


82 
90 
95 
92 
10 


3.50 
3.48 

.35 
18 

.20 


3. 
3. 
3. 


35 
35 
35 
30 
30 


2.30 


2. 
2. 
2. 
2. 
2. 

2. 
2. 

2. 

2. 
3. 


48 
58 
62 
52 
42 

52 

65 
80 
98 
20 


3.45 
3.20 
2.92 
2.95 
3.30 

3.78 
4.00 
4.28 
4.27 
4.15 

4.28 
4.22 
3.65 
3.48 
3.40 


3. 
2. 

2. 
2. 


05 
96 
90 
92 


2. 
2. 


2.95 


.25 
.25 
2.22 
2.20 
2.15 


3. 
3. 
3. 
3. 
3. 


02 
10 
22 
35 
30 


3.25 
3.38 
3.48 
3.35 
3.12 

2.88 
2.82 
2.92 
3.22 
3.15 
2.92 


3. 
3. 
3. 
3. 
2. 

2. 
3. 
3. 
3. 
3. 


40 
32 
40 
20 
98 

88 
10 
22 
18 
32 


3.15 
3.00 
2.92 
2.82 
2.78 


78 
72 
72 
75 
78 


2.68 
2.58 
2.50 
2.48 
2.42 
2.35 


2.10 
2.10 
2.10 
2.10 
2.10 

2.05 
2.05 


2. 
2. 
2. 


00 
00 
00 


2. 
2. 


.00 
10 
2.12 
2.06 
2.05 


1.98 
1.90 
85 
82 
80 
75 


1.75 
1.88 
2.05 
2.05 
2.02 

1.98 
1.95 
1.90 
1.85 

1.80 

1.80 
1.75 
1.75 
1.72 
1.70 

1.88 
1.90 
1.90 
1.95 
1.95 

2.00 
2.05 
2.10 
2.10 
2.08 

2.08 
2.25 
2.25 
2.20 
2.18 


2.10 


2. 
2. 
2. 


05 
DO 
00 


1.98 


95 
90 
90 
1.88 
1.85 


1.70  I 
1.70  1 
1.70  I 
1.70 
1.68 

1.65 
1.65 


62 
60 
60 


1.85 
1.82 
1.80 
1.75 
1.75 

1.75 
1.72 
1.70 
1.70 
1.70 

1.68 
1.65 
1.65 
1.65 
1.65 


1.60 
1.58 
1.55 
1.58 
1.55  I 


1. 
1. 
1. 
1. 
1. 


55 

•«; 

d5  : 

52 

50 


65 
65 


1.65 
1.70 
1.70 
1.70 


1.45 
1.45 
1.45 
1.45 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 


1  \ 
1.1 

-     1. 


1  •■ 
1     ^'■ 

1  4- 
1.4= 
l.-L' 

:.-o 
:  L 
\  -I 
;  * 

1  * 

1  *• 

1  > 


1  .v 

1.3.1 

!-> 
1  4^ 
1.4' 

1  ^^■ 
i.r 


Note.— From  May  27  to  June  14,  the  gage  heights  were  affected  hy  an  obstruction  ol  loigs  at  the  out- 
let of  the  ialce;  they  have  l>een  corrected,  out  are  still  liable  to  slight  error. 

Rating  table  for  Grand  Lake  Outlet  at  Grandlake,  Colo.,  for  1906. 


Gaffe 
height. 

Dis- 
charge. 

Sec.-ft. 

>    Gage 
height. 

'    Feet. 

Dis- 
charge. 

Sec.'ft. 

Gage 
height. 

'    Feet. 

Dis- 
charge. 

Sec.'ft. 

Gage 
height. 

Feet. 

Dis-    ; 
charge. 

Sec.-ft.  I 

Gage 
height. 

1    Feet. 

Dis- 
charge. 1 

1 

Feet. 

See.-ft. 

1.15 

3 

1.80 

47 

2.50 

'224 

3.20 

515 

3.90 

S90 

1.20 

4 

1.90 

64 

2.  GO 

260    ' 

3.30 

565 

4.00 

945 

1.30 

t 

2.00 

84 

2.70 

298 

3.40 

615 

4.10 

1.000 

1.40 

11 

r    2.10 

106 

2.80 

338    1 

3.50 

670 

4.20 

1.055 

1.50 

16 

2.20 

131 

2.90 

379 

3.60 

725 

4.30 

1,110    , 

1.60 

23 

2.30 

159 

3.00 

420 

3.70 

780 

, 

1 
1 

1.70 

33 

2.40 

190 

3.10 

465 

3.80 

835 

4 

Note-  The  abovo  tablp  Is  applicable  only  for  open-channel  conditions.     It  is  based  on  5  discb&ifip 
mca.surenients  made  during  1906  and  is  wcll'definwl. 

Monthly  discharge  of  Grand  iMke  Outlet  at  Grandlake,  Colo.,  for  1906, 


Montli. 


April 

.May 

Jiirio 

July 

August 

5>ept  ember. 
October.. . 
N<n'ember. 
Detcmber. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-fett. 

131 

3 

40.6 

2.0' 

650 

«> 

296 

!>.?-») 

1,100 

346          628 

37  ♦.»' 

670 

174 

402 

24.  TO) 

174                   40 

107 

t.i* 

145 

33 

79.2  ' 

4.::o 

106 

28 

48.5 

2,Wl 

33 

14 

21.0 

1  .'.=1' 

14                     9  '          11.2 

Af^ 

Tiie  period, 


S^.iRV 


Note.— Values  are  rated  as  follows:    May,  July  and  August,  excellent;  remainder  of  1906,  good. 


GRAND    RIVER    DRAINAGE    BASIN. 
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NORTH   INLET  TO   GRAND   LAKE   AT   GRANDLAKE,   COLO. 

This  station  was  established  August  3,  1905,  and  was  discontinued 
July  22,  1906.  It  is  located  at  the  footbridge  which  crosses  the 
stream  about  100  yards  north  and  300  yards  east  of  Grandlake 
post-office  in  sec.  5,  T.  3  X.,  R.  75  W. 

The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  175,  page  75. 

Discharge  vwasurcmcnU  nf  North  InUi  to  iirand  Lake  at  Grandlake ^  Colo.,  in  1906. 


Date. 


Hydrographer. 


May  17 1  M.  C.  HInderlider. 

Jane  14 ' do 


June  29 

September  10 . 
December  15. 


T.E.  Brick... 
A.  A.  Wei  land 
R.I.Meeker.. 


Width. 

Area  of 
section. 

Gaec 
height. 

Feet. 

'"•&■ 

Feet. 

49 

2.95 

59 

162 

4.00 

49 

88 

3.10 

47            39 

2.12 

8 

7.4 

Dis- 
charge. 

Sec. "ft. 

223 

644 

243 

28 

8 


Daily  gage  height,  infect,  of  North  Inlet  to  Grand  Lake  at  Grandlake,  Colo.,  for  1906. 


Day. 


May.      June.  ■    July. 


Day. 


1. 

2 

3. 

4. 

5. 

C. 

t . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
Iti. 


2.25 
2.35 
2.48 
2.55 
2.45 
2.55 
2.72 
2.82 
2.90 
2.82 
2.78 
2.72 
2.r.8 
2.75 


I 


3.10 

3.24 

3.05 

3.24 

3.10 

3.20 

3.12 

3.20 

3.02 

3.20 

2.98 

3.16 

2.95 

3.16 

2.88 

3.12 

3.08 

3.14 

3.50 

3.20 

3.75 

3.22 

3.90 

3.17 

4.00 

3.12 

4.00 

3.04 

3.74 

3.04 

3.74 

3.04 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


May. 

June. 

July. 

2.70 

3.72 

2.97 

2.85 

3.64 

2.90 

2.95 

3.34 

2.82 

3.00 

3.24 

2.77 

3.05 

3.22 

2.72 

3.20 

3.20 

2.72 

3.25 

3.20 

3.20 

3.14 

3.10 

3.14 

3.02 

3.10 

3.08 

3.10 

2.98 

3.04 

3.00 
3.05 
3.05 


3.04 
3.04 


GRAND   RIVER   AT   HOT    SULPHUR    SPRINGS,    COLO. 

This  station  was  established  July  27,  1904.  It  was  located  at  the 
highway  bridge  one-eighth  mile  below  Hot  Sulphur  Springs,  Colo., 
in  sec.  3,  T.  1  N.,  R.  78  W.,  and  is  5  miles  above  the  mouth  of  Williams 
Fork  River. 

On  April  16,  1906,  the  station  was  removed  to  a  new  highway 
bridge,  about  1,000  feet  above  the  old  station,  where  conditions  are 
much  more  favorable  for  measurements. 

On  May  22,  a  standard  wire  gage  was  installed ;  length  of  chain, 
19.17  feet.  The  bench  mark  is  a  cross  cut  in  the  west  face  of  a 
foundation  stone  near  the  southwest  comer  of  the  Riverside  Bar 
and  Caf6  building,  near  the  east  end  of  the  bridge;  elevation,  20.04 
feet  above  the  datum  of  the  gage. 
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SURFACE   WATER  SUPPLY,  1906. 


Discharge  mtaturemaiU  of  Grand  River  at  Hot  Sulphur  Springs^  Colo.,  in  1906. 


Dftte. 


Ilydrographer. 


April  14 'M.C.  Hlnderlider . 

April  16 do 

May  10 do 

....do 

....do 

T.E.  Brick 

A.  A.Welland.... 

R.  I.Meeker 


May  22 

June  16 

June  30 

September  9 
December  U 


lTlA*\t 

Area  of 
section. 

Gage  height. 

Piju 

r  lain. 

Old  gage. 

Xewgagfj, 

chmrp*. 

Feet. 

Sq.ft. 

Feet, 

Feet. 

Sec-f'. 

88 

97 

3.55 

1.63 

Z^ 

96 

150 

4.10 

2.25 

S" 

137 

424 

7.20 

4.40 

3.:f' 

148 

507 

7.85 

5.24 

3.'0 

310 

831 

9.35 

6.06 

5* 

133 

403 

6.50 

4.L2 

2.2X- 

98 

148 
ISO 

1.82 
(•) 

3f 

92 

17; 

••••*•••■•• 

a  Gage  height  affected  liy  ice  0.5  to  1.0  foot  thick. 
Daily  gage  height,  in  feet,  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Day. 


Apr.      May.      June.      July. 


1 

4.22 

2 

4.18 

3 

3. 98 

4 

4.38 

5 

4.55 

6 

4,60 

7 

'       4.60 

8 

4.10 

9 

4.22 

10 

4.40 

11 

+55 

12 

4.25 

13 

3. 90 

14 

3, 65 

15 

1      3. 58 

16 

3. 92 

17 

2. 55 

18 

2. 45 

19 

2. 65 

20 

2. 50 

21 

2,72 

22 

3. 05 

23 

3. 20 

24 

3, 40 

25 

3.00 

26 

1 
2. 90 

27 

'      2. 50 

28 

2, 65 

29 

2. 45 

30 

_           2. 65 

31 

2.45 
2.45 
2.45 


4.05 
415 
425 


2.80 

410 

2.95 

430 

3.10 

485 

3.00 

440 

3.30 

410 

3.40 

400 

3.55 

405  1 

3.55 
3.40 
3.75 
3.70 
3.60 


485 
5.50 
6.05 
6.05 
6.05 


430 
425 
405 
3.85 
3.75 

3.65 
3.60 
3.65 
3.68 
3.65 

3.65 
3.62 
3.70 
400 
3.85 


I 


3.80 

6.05 

3.65 

4  30 

6.00 

3.48 

435 

5.25 

3.30 

455 

488 

3.18 

465 

472 

3.10 

480 

455 

3.00 

485 

460 

3.00 

5.00 

465 

2.90 

485 

425 

3.20 

468 

3.95 

3.15 

440 

3.85 

2.90 

430 

415 

2.70 

430 

405 

2.70 

480 

405 

2.60 

4  50 

410 

2.60 

415 



2.55 

Sept.   '    Oct.       Not. 


2.55 
2.60 
2.48 
2.45 
2.45 

2.40 
2.40 
2.30 
2.20 
2.20 

2.10 
2.10 
2.15 
2.20 
2.40 

2.20 
2.10 
2.10 
2.10 
2.10 


2. 
2. 
2. 
2. 
2. 


10 
10 
10 
10 
10 


2.10 
2.10 
2.05 
1.95 
1.88 
1.90 


1.90 
2.25 
2.25 
2.15 
XOO 

1.95 
1.92 
1.85  ■ 
1.80 
1.80  , 

1.80  ' 
1.70 
1.72  ' 
1.75 
1.78 


2.20 
X20 
2.20 
2.25 
2.25 

2.22 
2.30 
2.30 
2.30 
2.40 

2.60 
2.60 
2.55 
2.40 
2.30 


I 


2.20 
2.20 
2.15 
2.15 
2.15 

2.10 
Z06 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
1.90 
1.90 

1.85 
1.85 
1.80 
1.80 
1.80 

1.75 
1.75 
1.80 
1.80 
1.80 

1.80 
1.75 
1,75 
L75 
1.75 
1.70 


vx 
1^ 

i:^ 

\.y- 
it: 

!.<: 

1.75 

l-Ti 

1  r 
I.:' 


Note.— GiiRp  hoiRhts  for  April  1  to  16  are  for  the  old  station;  those  for  April  17  to  May  22  are  from  a 
temporary  stall  gugo  at  the  new  station,  having  the  same  datum  as  the  wire  gage  which  was  oaed  after 
May  22. 

Rating  tables  for  Grand  River  at  Hot  Sulphur  Springs^  Colo. 

M.\Y  1,  1905,  TO  APRIL  16,  1906.« 


Gage  I     Dis-     I   Gaco 
height,    rhargo.  |  height. 


Dis- 


'    Gage 
charge,     height. 


Dis- 
charge. 


Gage 
leight. 


heigl 


Feet. 
3.(iO 
3.70 
3.80 


Sec. -ft. 


240 
2S0 


Fc(t. 
a.  \U) 
4.(KI 


Sec. -ft. 
'Mi) 
40U 


Feet. 
4  10 
4  20 


Sec.^t.   '  Feet. 

4^    '•  430 

500    ;  440 

I 


Dis- 
charge. 


Sec-ft. 
560 
620 


Gage 
leignt. 


Feet. 
450 
460 


Di»- 
chaige. 


Sec^. 

750 


«  This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  metwiremcots 
made  during  19()o-(>  an<i  is  well  defined.    This  table  is  for  the  old  station. 
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Rating  tables  for  Grand  River  at  Hot  Sulphur  Springs ,  Colo. — Continued. 

APRIL  17  TO  NOVEMBER  18.  1906.« 


Oage 
height. 

Dl8- 

chaxge. 

Feet. 

SeC'ft. 
240 

1.70 

1.80 

280 

1.00 

325 

2.00 

375 

2.10 

430 

2.20 

490 

2.30 

650 

2.40 

615 

I  Gaee  |     Die-    'I  Gage 
height.  I  charge.  ,  height. 


L 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


Sec.'ft. 

680 

750 

825 

905 

990 

1,080 

1,175 

1,275 


Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Dis- 

Gage 
height 

charge. 

Sec.'ft. 

1  Feet. 

2.3«0 

'    4.90 

2,500 

5.00 

2,650 

5.20 

2,800 

1    5.40 

2.960 

'    5.60 

3,100 

'    5.80 

3.250 

6.00- 

3,400 

1    6.20 

Dis- 
charge. 


Sec.-ft. 
3,5.W 
3,700 
4,00(> 
4,310 
4,630 
4.950 
5,270 


J 


a  Thla  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  7  dischai^e  measurements 
made  during  1906  and  is  fairly  well  defined.    This  table  is  for  the  new  station. 

Monthly  discharge  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Month. 


Discharge  in  second-feet. 


Maximum. :  Minimum. ,    Mean. 


Total  in 
acre-feet. 


April. 
Blay. 

June. 
July. 


August 

September 

October 

November  (1-18) 

The  period. 


1,480 

234 

3.700 

648 

5,350 

2.020 

2,650 

715 

750 

316 

750 

240 

490 

240 

289 

240 

U9X 

2,160 

3,210 

1,530 

491 

457 

338 

248 

41,100 

133,000 

191,000 

94,100 

30,200 

27,200 

20,800 

8,850 


546,000 


Note. — The  above  values  are  excellent.  n 

GRAND   RIVER   NEAR    KREMMLING,    COLO. 

This  station  was  established  July  24,  1904.  It  is  located  at  the 
mouth  or  upper  end  of  Gore  Canyon,  about  3  miles  southwest  of 
Kremmling,  Colo.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  78,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

Discharge  measurements  of  Grand  River  near  Kremmling,  Colo. ,  in  1906. 


Date. 


Ilydrographer. 


April  4 1  M.  C.  HInderllder. 

May  21 do 

June  23 T.  E.  Brick 

July  3 do 

September  9. . .    A.  A.  Weiland 

October  18 R.  I.  Meeker 

December  13a do 


Width. 


Feet. 
110 
150 
141 
133 
110 
105 
100 


Area  of 
section. 


Gase  Dis- 

height.     charge. 


Sq.ft. 

feet. 

539 

2.62 

2,188 

12.28 

2,136 

11.20 

1,791 

9.25 

458 

2.88 

307 

2.00 

234 

1.20 

Sec.-ft. 

707 

7,730 

6,540 

4,500 

913 

667 

483 


o  River  frozen  along  left  bank;  slush  ice  running. 
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Sl*RFA('E   WATKB   SUPPLY,  1JM)6. 


Daily  gage  height,  in  feet,  of  (irand  River  near  Kremmling,  Colo.,  for  1906. 


Day. 


Apr.       May.      Juno.      July.       Aug.      fsopt.       Oct.        Nov.       P»- 


1 

4. 2 

2 

.S.  5 

3 

2.sr> 

4 

3. 75 

5 

2. 8 

(i 

3. 4 

t , . , , 

4.2 

8 

3. 75 

9 

3. 7 

10 

4.0 

11 

4. 35 

12 

4. 3 

13 

3. 25 

14 

2.  r>5 

15 

2. 8 

16 

3. 3 

17 

4-55 

18 

5l  35 

19 

4. 55 

20 

4.9 

21 

5.6 

22 

6. 35 

23 

7. 2 

24 • 

7. 5 

2a 

6. 4 

26 

6. 1 

27 

5.2 

28 

5. 0 

29 

5.0 

30 

4. 9 

31 

—       - 

- 

4.7 

10.3 

9.45 

al 

3.0 

2.85 

2.05 

*  , 

4.<i5 

10.4 

9.5 

5.5 

3.1 

3.45 

2.35 

• 

5.0 

10.4 

9.15 

5.05 

4.35 

3.45 

2,3 

,  2' 

5.:J5 

10.3 

8.75 

4.85 

3.9 

3.5 

2.1 

1  ■ 

ti.7 

10.55 

8.5 

4.7 

3.55 

3.45 

2.0 

d        ' 

7.35 

11.75 

8.3 

4.7 

3.3 

3.25 

1.9 

I.:: 

7.2 

11.4 

8.15 

4.9 

3.a'i 

3.25 

1.6 

1  ; 

7.5 

9.7 

8.25 

4.65 

3.0 

3.15 

1.6 

3  J 

H.2 

9.55 

8.15 

4.4 

2.9 

3.05 

1.7 

• 

9. 2 

1 

10.  75  ' 

8.2 

4.15 

3.0 

2.85 

1.6 

I  . 

9.6 

12.3 

8.3 

4.05 

2.95 

2.7 

1 
1.7 

1 

9.9 

13.45  1 

8.45  ; 

3.95 

2.8 

2.65 

1-6 

•  1 

9.65 

14.6 

8.45  ' 

4.0 

2.45 

2.55 

1-3 

I" 

• 

8.8 

1&25 

8.8 

42 

2.5 

2.45 

1.5 

*     i- 

8.4 

15.25 

8.9 

4.45 

2.85 

2.3 

1.75 

li 

9.3 

l&l 

8.45  ' 

4.2 

3.75  ' 

2.2 

1.8 

t 

10.4     ■ 

14.95 

7.8 

4.0 

4.1 

2.15 

1.3 

?j 

'     10.9 

13.7 

7.4 

3.95 

3.75 

2,0 

.  i 

• 

I     11.4 

13.0 

7.2     . 

3.85 

3.65 

1.85 

.95 

i^ 

12.1     1 

12.5 

6.8    ' 

3.75 

3.9 

2.1 

.8 

.!) 

12.2    1 

12.0 

6.6 

3.9 

3.8 

2.0 

.75 

M 

'     12.  55  , 

11.5 

6.6 

4.8 

3.7 

1.6 

1.1 

1.0 

12.8    ' 

11.1 

6.5 

4.65 

.      3.8 

1.9 

1.05 

iv 

12.4 

10.85 

6.6 

4.35 

3.7 

2.2 

1.0 

«^^ 

,     11.85 

9.8 

6.9 

4.1 

1      3.65 

2.35 

1.35 

l.l 

11.4 

9.55 

6.35 

3.45 

4.1 

2.15 

1.35 

« 

10.5    ' 

9.  tV5 

5.95 

3.45 

4.85 

2.2 

1.0 

1.1' 

1     10.8 

9.  75 

5.9 

3.25 

4.55 

2.2 

.95 

1  J 

1     12.05 

9.35 

5.55 

3.05 

4.2 

2.15 

1.4 

\2 

12.05 

9.2 

5.3 

3.05 

4.0 

2.1 

1.55 

1.1 

10.6 

5.15 

3.0 

2.05 

........ 

12 

Note.-  Theao  gage  heights  an»  liable  to  error,  on  account  of  uncertainties  of  the  gage  datum, 
frozen  after  about  l)eceml>er  10. 

Rating  table  for  Grand  River  near  Kremmling,  Colo. 

JANUARY  1,  1905,  TO  JULY  3,  1906.a 


Gage 

Dis- 

(iage 

Dis- 

Gage 

Dis- 

Gage 
height. 

Dis- 

Gage 

Di,-    ' 

height. 

charge. 

height. 

charge. 

height. 

charge. 

charge. 

height. 

charge- 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1     Feet. 

Sec.-//. 

o.m 

260 

1.80 

490 

:ioo 

830 

4.40 

1.330 

&80 

2,5;0 

.70 

275 

1.90 

515 

:lio 

865 

4.60 

1.410 

7.00 

2,670 

.80 

290 

2.00 

540 

:i20 

900 

4. 80 

1.490 

aoo 

3.410 

.90 

305 

2.10 

5*i5 

a  30 

9.35 

&00 

1.570 

1     9.00 

4.2«) 

1.00 

;co 

2.20 

m) 

3.40 

970 

5.20 

1.650 

laoo 

5.210 

1.10 

340 

,    2.30 

H20 

;i50 

1.005 

&40 

1.7.'iO 

11.00 

6.270 

1.20 

:«i0 

2.40 

650 

3.60 

1     1.040 

SiCO 

1,850 

IZOO 

7.390 

1.30 

380 

2.50 

im 

a  70 

'     1.075 

5l80 

1,950 

laoo 

8.600 

1.40 

400 

'    2.60 

710 

.180 

I     1.110 

aoo 

1    2.050 

14.00 

9.900 

1.50 

420 

1    2.70 

740 

:i90 

1.145 

,   rk20 

2.170 

1    15.00 

11,220 

l.tK) 

440 

2H0 

1        770 

4.00 

1     1.180 

().40 

1     2,290 

1.70 

44i5 

1     2.90 

800 

4.20 

'     1.250 

a60 

2,410 

I 

RiviT 


JULY  4  TO  DECEMBKK  10,  1906.6 


1 
0.70 

405 

1.80 

610 

.80 

420 

,     1. 90 

(W5 

.90 

435 

2.00 

im 

1.00 

450 

,    2.10 

(i85 

MO 

4<)5 

2.20 

710 

L20    , 

485 

2.30 

740 

L30 

505 

2.40 

770 

1.40    1 

.525 

2.50 

800 

L50 

545 

2.60 

8;«) 

1.(50    1 

565 

2.70 

Hi  JO 

1.70 

585 

2.80 

890 

2.90 

925 

4  00 

1,320 

6.20 

2,300 

3.00 

960 

4.20 

1.400 

6.40 

2,480 

3.  10 

995 

4  40 

1,480 

6.60 

2,600 

3  20 

1,030 

4.60 

1,570    , 

6.80 

2,?20    1 

3.30 

1,065 

4.80 

1,660    '' 

7.00 

2.830 

3.  40 

1,100 

5.00 

1,750 

8.00 

3.530 

3  .'K) 

1,135 

5.-20 

1,840    1 

9.00 

4.300    , 

3.(i0 

1,170 

1     5.40 

1,940 

3.70 

1,205 

5,60 

2,040    , 

3.80 

1,240 

1     6.80 

2,140 

3. 90 

1,280 

6.00 

1 

2,250 

1 
1 

a  This  table  is  applicjible  only  for  open-channel  conditions.  It  is  based  on  discharge  measuremfots 
made  during  1904-6  and  is  well  defined  above  page  height  1.6  feet. 

ft  This  table  Is  appllcaV>le  only  for  open-channel  conditions.  It  is  based  on  3  discharge  measuremfnt* 
made  during  Septemlier  to  Deceml)er,  1906,  and  earlier  high-water  measurements,  and  is  well  dffim'^ 
above  gage  neignt  1.2  feet. 


GRAND    RIVER    DRAINAGE    BAfllN. 


Monthly  discharge  of  Grand  River  ntar  Kremmling,  Colo.,  for  1906. 

[Drainage  area.  2,380  square  miles.] 


Mouth. 


.\pril 

May 

June 

July 

August 

S<^pteml)er. 
OctolHT. . . 
November. 
December. . 


Discharge  in  swond-leet. 
Maximum. '  Minimum.     Mean. 


3,020 

8,350 

11,000 

4,710 

1,990 

1.680 

1.140 

755 

5(t5 


Run-off. 


ToUlln    , 

acre-feet.     Sec.-ft.  per  ,  Depth  in 

ile.       ■     ■ 


sq.  mil 


inches. 


725 

1,440 

1,430 

5,060 

4,440 

7,080 

1,820 

3,290 

960 

1,400 

785 

1,160 

565 

817 

405 

546 

a4d0 

a  477 

85,700 

311.000 

421,000 

202,000 

86.100 

60,000 

50,200 

32,500 

29,300 


The  period. 


I 


1,290,000 


0.605 
2.13 
2.97 
1.38 
.588 
.487 
.343 
.229 
.200 


o.us 

'J.  4ti 

:i.  :ii 

1.59 
.(>8 
.54 
.40 
.20 
.23 


a  Discharge  estimated  December  11  to  31. 

Note. — The  accuracy  of  the  above  values  is  a  matter  of  conjecture  on  account  of  the  unoertuinty  of 
the  gage  heights. 

GRAND   RIVER,  NEAR    WOLCOTT,  COLO. 

This  station  was  established  May  27,  1906.  It  is  located  at  the 
State  bridge,  13  miles  north  of  Wolcott. 

A  chain  gage  is  attached  to  the  downstream  side  of  the  bridge; 
length  of  chain  20.88  feet.     The  gage  is  read  by  D.  O.  Bailey. 

Discharge  measurements  of  Grand  River  near  Wolcott j  Colo.,  in  1906. 


Date. 


May  27 i  R.I.Meeker. 

Juiie  17 do 

July  13 T.  E.  Brick.. 

November  22  . ..  R.  I.  Meeker. 


Hydrographer. 


\xM/i*K     Area  of       Gage     ,      Dis- 
\^iatn.   g^tion.  i  height,      charge. 


Feet. 
152 
190 
142 

61 


Sq.  ft. 

848 

1,231 

637 

177 


Feet. 
6.70 
8.65 
5.35 
1.80 


Sec.-ft. 

6.130 

11.  KX) 

4.4<0 

418 


Daily  gage  height,  in  feet,  of  Grand  River  near  Wolcott,  Colo.,  for  1906, 


Day. 


May. 


June.  I  July.   '   Aug.      Sept.       Oct.       Nov.   |    Dec. 


1 

' 

9                                                             1 

•i. 

4 

5 1 

6..                                                                   i 

* . . 

H                                                                                            1 

'J...       . 

10 

11... 

12... 

13 

14...     . 

15... 

16..                                   ; 

17... 

IS...       

HJ.      

20... 

21.. 

22..         

23..       1 

24..      , 

25... 1 

26..                                                            1 

27...  

6.7 

2h...  

1      6  7 

29       

7  3 

30..    

31.. ■• 

7.35 

6.85 

6.7 

6.78 

7.05 


7. 
6. 


0 
75 


6.75 

6.7 

6.45 

6.6 

7.05 

7.75 
8.75 
8.35 
8.15 


6.2 

6.05 

5.85 

5.65 

5.5 

5.35 

5.3 

5.4 

5.35 

5.3 


8.85 

8.7 

S.7 

8.35 

7.35 

7.0 

6.9 

6.85 

6.9 

6.5 

6.15 

6.05 

5.9 

5.9 

5.9 

6.05 


5.35 

5.3 

5.3 

5.45 

5.55 

5.45 

6.25 

4.85 

4.7 

4.6 

4.4 
4.3 
4.3 
4.3 
4.25 

4.2 

4.1 

4.0 

3.9 

3.85 

3.65 


3.6 
3.7 
a  55 
3.5 
3.5 

3.5 

3.5 

3.45 

.12 

3.2 

3.1 
3.0 
3.0 

2.85 
2.9 

3.0 
3.0 
2.9 
2.9 
2.85 

2.8 

2.8 

2. 

2. 

2. 


2.5 
2.5 

2.6 
2.6 
2.7 

2.7 
2.6 
2.6 

2.6 
2.6 


2. 
2. 
2. 
2. 
2. 


6 

55 

4 

3 

45 


2.65 
2.7 

8 

9 

9 


I 


85 

9 

8 


2.75 

2.75 

2.7 

2.6 

2.6 

2.6 


a  05 
a  15 

a  35 
a  5 
a6 

a  7 
as 
a7 
a  45 
a  2 


a2 
a  I 
a  05 
ao 

2.9 

2.85 

2.8 

2.8 

2.7 

2.6 

2.55 

2.5 

2.4 

2.4 

2.4 

2.3 

2.3 

2.25 

2.2 

2.2 

2.2 

2.1 

2.1 

2.15 

2.2 

2.3 

2.3 

2.4 

2.35 

2.4 

2.  .15 


2. 
2. 
2. 
2. 
2. 


3 
3 
4 

4 
35 


I 


2.3 
2.3 
2.2 
2.2 
2.1 

2.1 

2.06 

2.0 

2.0 

1.9 

1.9 
1.8 
1.8 
1.8 
1.75 

1,7 

1.7 

1.7 

1.75 

1.75 

1.7 
1.8 
1.8 
1.8 
1.75 


1 


1.8 
1.8 
1.9 
1.9 
1.9 

l.fS 

2.0 

2.0 

2.0 

2.0 

2.0 
2.1   . 
2.1 
2  I 
2.1 

2.1 
2  1 
2.1 
2.1 
2.0 

2.0 

2.0 

1.9 

1.85 

1.85 

1.75 

1.7 

1.7 

1.75 

1.75 

1.8 


72 


SURFACE  WATER  SUPPLY,  1906. 


Rating  table  for  Grand  River  near  Woleott,  Colo.  ^  for  1906. 


Gage 
height. 

Dls- 
;  charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

Dis- 
chai^e. 

Gage 
height. 

Dis- 
chaise. 



3ec.-ft. 

Gage 
height. 

Di»- 
chAise. 

Feet. 

Sec.'ft.  , 

Sec.-fl. 

Feel. 

aee.-ft. 
1,970 

Feet. 

Feet. 

Sec.-fi. 

1.70 

385 

2.70 

1,015 

170 

'•    4.70 

3,260 

&40 

6,230 

1.80 

430 

2.80 

1,096 

1    3.80 

2,080 

4.80 

3,410 

6.60 

6,640 

1.90 

480    1 

2.90 

1,180 

3.90 

2,200 

4.90 

3,560 

6.80 

7,060 

2.00 

535    1 

3.00 

1,270 

,     4.00 

2,320 

5.00 

3,720 

7.00 

7,500 

2.10 

505 

3.10 

1,360 

'     4.10 

2,440 

&20 

4,040 

7.20 

7,950 

2.20 

655 

a20 

1,450 

4.20 

2,670 

5.40 

4,380 

7.40 

8,410 

2.30 

720 

a30 

1,546 

4.30 

2,700 

&60 

4,720 

7.60 

8,890 

2.40 

T90 

3.40 

1,646 

4.40 

2,830 

5.80 

5,080 

7.80 

9,380 

2.50 

860 

3.50 

1,750 

4.50 

2,970 

6.00 

5,450 

8.00 

9,880 

2.00 

935 

3.60 

1,860 

4.60 

3,110 

6.30 

5,830 

9.00 

12,600 

J 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  4  dlscbaip 
measurements  made  during  1906  and  is  falny  well  defined. 

Monthly  discharge  of  Grand  River  near  Woleott^  Colo.,  for  1906. 


Month. 


Discharge  In  second-feet. 


Totalis 


Maximum. '  Minimum.  I    Mean.    I  *^^^^ 


May  (27-31) 
June 


July 

August 

September. 
October... 
November. 
December. 


8,300 

6,850 

7,470 

12,200 

5,260 

7,850 

5,830 

1,920 

■      3,700 

1,970 

935 

1,320 

2,080 

720 

1,200 

1,450 

595 

874 

790 

385 

539 

596 

385 

505 

The  period. 


74,lir 
46:,00i'» 
2&.0DB 
81,300 
71, «» 
53,  TO 
32,10) 
31,100 


1,030,001' 


NoTl.— The  above  values  are  good. 


GRAND   RIVER   AT   GLENWOOD   SPRINGS,  COLO. 

This  station  is  located  in  the  mountains,  midway  between  the  Con- 
tinental  Divide  and  the  Colorado-Utah  boundary  line,  and  just  above 
the  third  large  tributary  of  the  Grand,  which  is  called  Roaring  Fork. 
It  was  established  May  12,  1899,  at  the  request  of  the  Denver  and 
Rio  Grande  Railroad  Company,  and  is  located  at  the  State  street 
bridge.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  81,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  vieasurements  of  Grand  River  at  Glenwood  Springs ^  Colo.,  in  1906. 


Date. 


Aprils. 
M:ay4. 
May  19. 


Hydrographer. 


R.  I.Meeker.. 

....do 

E.G.  Murphy. 

May  28 j  R.I.Meeker.. 

June  19 1 do 

July  15 T.E.  Brick... 

November  21 . .    R.I.  Meeker . . 


kMdth. 

Area  of 
section. 

Gage 
hei^t. 

Feet, 

Sq.ft. 

Feet. 

195 

705 

4.84 

205 

851 

5.65 

217 

1,610 

8.50 

214 

1,390 

8.02 

217 

1,560 

8.95 

214 

1,220 

7.20 

185 

449 

3.58 

Dis- 
charge- 

Sec.-fi. 

3.3iO 
13.«e 
11.300 
15,  IW 

7.0* 

m 


GRAND   RIVER    DRAINAOK    BA9TK. 
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Daily  gage  height,  in  feet,  of  Grand  River  at  Glenwood  Springs,  Colo.,  for  190$. 


1. 

2. 
3. 
4. 
5. 

6. 

7. 

S. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24, 
25. 


26. 

27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 


3.25 
3.25 
3.25 
3.28 
3.22 

3.22 
3.28 
3.28 
3.22 
3.22 

3.25 
3.25 
3.30 
3.22 
3.22 

3.20 
3.30 
3.35 
3.28 
3.35 

3.25 
3.05 
3.22 
3.32 
3.32 

3.30 
3.28 
3.28 
3.28 
3.28 
3.28 


Feb. 


3.32 
3.30 
3.32 
3.38 
3.35 

3.40 
3.38 
3.35 
3.32 
3.40 

3.4 

3.40 
3.40 
3.38 

3.38 
3.40 
3.42 
3.42 
3.40 

3.42 
3.48 
3.42 
3.38 
3.42 

3.38 
3.42 
3.50 


Mar. 


3.02 
3.45 
3.40 
3.48 
3.55 

3.50 
3.55 
3.58 
3.68 
3.68 

3.80 
3.82 
3.d2 
3.02 
3.78 

3.72 
3.60 
3.52 
3.48 
3.45 

3.60 
3.60 
3.75 
4.02 
4.25 

4.48 
4.48 
4.48 
4.45 
4.55 
4.48 


Apr. 


4.62 
4.65 
4.49 
4.29 
4.17 

4.29 
4.62 
4.80 
4.65 
4.62 

4.95 
5.00 
4.96 
4.68 
4.48 

4.45 
4.78 
6.15 
6.42 
6.32 

6.55 
5.88 
6.35 
6.68 
0.52 

6.15 
5.95 
5.65 
5.58 
6.58 


May. 


June.  I  July.    Aug. 


5.50 
5.42 
6.52 
6.00 
6.10 

6.55 
6.80 
6.90 
7.12 
7.50 

7.80 
7.90 
7.80 
7.45 
7.32 

7. 48 
7.95 
8.28 
8.62 
8.95 

9.12 
9.12 
9.25 
9.05 
8.65 

8.42 
8.02 
8.02 
8.45 
8.68 
8.10 


7.92 
7.92 
8.00 
7.95 
7.98 

8.62 
8.68 
8.00 
7.80 
8.05 

8.96 

9.78 

10.42 

10.70 

10.60 

10.58 

10.38 

9.90 

8.88 

8.48 

8.25 
8.12 
8.12 
7.98 
7.60 

7.48 
7.45 
7.45 
7.38 
7.30 


I 


7.40 
7.45 
7.38 
7.30 
7.10 

7.00 
6.95 
6.90 
6.90 
6.90 

6.92 
6.95 
7.00 
7.00 
7.18 

7.06 
6.95 
6.75 
6.55 
6.45 

6.30 
6.25 
6.20 
6.20 
6.22 

6.30 
6.12 
6.02 
6.10 
5.92 
5.86 


Dec. 

3.80 
3.80 
3.78 
3.82 
3.80 

3.72 
3.70 
3.60 
3.68 
3.65 

3.70 
3.72 
3.78 
3.60 
3.40 

3.10 
2.95 
2.96 
3.22 
3.32 

3.48 
3.52 
3.48 
3.55 
3.58 

3.52 
3.68 
3.52 
3.56 
3.42 
3.42 


Rating  table  for  Grand  River  at  Glenwood  Springs,  Colo.,  for  1906. 


Oage 
height. 

1     ^^     1 
chaise.  { 

1 
Sec.'ft.  1 

Oage 
height. 

Dis- 
charge. 

1 

Oage 

height. 

1 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

Oage 
hei^t. 

Dis- 
charge. 

1 

1    Feet. 

Feet. 

1 
Sec.'ft.  1 

Feet. 

8ec.-ft. 

Feet. 

8ec.-ft. 

Feet. 

Sec.-ft. 

1    2.90 

1        430 

3.90 

1,080 

4.90 

2,290 

5.90 

4,000 

7.80 

9,380 

'    3.00 

480 

4.00 

1,180 

6.00 

2,440 

6.00 

4,210 

&00 

10,210 

1    3.10 

530 

680    1 

4.10 

1,290 

5.10 

2,590 

6.20 

4,640 

8.20 

11,110 

3.20 

4.20 

1,400 

6.20 

2,740 

6.40 

5,090 

8.40 

12,090 

'   aao 

630 

4.30 

1,510 

5.30 

2,890 

6.60 

5,680 

8.60 

13,160 

1    3.40 

600 

4.40 

1,630 

&40 

3,050 

6.80 

6,110 

8.80 

14,360 

<    3.50 

760 

4.50 

1,750 

6.50 

3,220 

7.00 

6,670 

9.00 

16,660 

1    3.00 

830    1 

4.60 

1,870 

&60 

3,400 

7.20 

7,260 

10.00 

22,600 

1     3.70 

910    II 

4.70 

2,000    ' 

5.70 

3,590 

7.40 

7,910 

;    3.80 

1 

990    1, 

II 

4.80 

2,140 

6.80 

3,790    1 

7.60 

8,620 

Note. — The  above  table  Is  a 
measurements  made  during  1' 


e  only  for  open-channel  conditions. 

1906  and  is  well  denned. 


It  is  baaed  on  discharge 


MorUhty  discharge  of  Grand  River  at  Glenwood  Springs,  Colo.,  for  1906. 

[Drainage  area,  4,520  square  miles.] 


Month. 


Discharge  In  second-feet. 


Run-ofl. 


January . . . 
February . . 

March 

April 

May 

June 

July 

.August 

.September. 
October... 
November. 
December . 


The  year. 








Total  in 

Maximum. 

Minimum. 

Mean. 
610 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

660 

505 

37,500 

0.135 

0.16 

780 

630 

685 

38,000 

.152 

.16 

1,810 

690 

1,060 

65,200 

.235 

.27 

5,790 

1,370 

2,780 

165,000 

.615 

.69 

17,400 

3,080 

9,760 

600,000 

2.16 

2.49 

27,600 

7,580 

13,900 

827,000 

3.06 

3.44 

8,080 

3,900 

5,980 

365,000 

1.31 

1.51 

4,250 

1,900 

2,770 

170,000 

.613 

.71 

5,140 

1,870 

3,340 

199,000 

.739 

.82 

3,790 

1,010 

1,730 

106,000 

.383 

.44 

1,420 

642 

1,100 

65,500 

.243 

.27 

1,010 

455 

801 

49,300 

.177 

.20 

27,600 

455 

3,700 

2,690,000 

.820 

11.16 

Note.— Values  are  rated  as  follows:  January,  February,  and  December,  good;  remainder  of  1906 
excellent. 
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SURFACE  WATEB  SUPPLY,  1906. 


GRAND   RIVER   NEAR   PALISADES,  COLO. 

This  station  was  established  April  9,  1902.  It  is  located  at  the 
steel  highway  bridge  at  the  point  where  the  river  enters  Grand 
Valley,  2  miles  above  Palisades,  in  T.  11  S.,  R.  98  W.,  and  is  abovf 
all  irrigatmg  ditches  supplying  water  to  Grand  Valley,  with  ihf 
exception  of  one  pumping  plant,  which  takes  about  20  second-feet 
from  the  river  one-fourth  mile  above  the  station.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supplj 
Paper  No.  175,  page  84,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  measurements  of  Grand  River  near  Palisades,  Colo.,  in  1906. 


Date. 


IlydrogTapber. 


April  9 R.  I.  Meeker. 

Mays do 

May  29 do 

June  18 1 do 

June  29 do 

July  16 T.E.  Brick.. 

November  19...    R.  I.  Meeker. 


Width. 


Feet, 
280 
316 
379 
396 
321 
321 
255 


Area  of 
section. 


Sq.ft. 

930 
1,537 
2.869 
3.402 
2.194 
2.034 

621 


Gage 
hei^t. 


Feet. 
13.70 
15.60 
19.95 
21.20 
17.65 
1&90 
12.60 


Di*- 
ehargr. 

at.  -^i- 

KV1.1 
12.  i" 

i.:t 


Daily  gage  height,  in  feet,  ofdrand  River  near  Palisades,  Colo.,  for  1906. 


Day. 


Apr. 


May.  \  June.  '  July,  i    Aug. 


1 

12.8 

2 

12.8 

3 

12.9 

4 

12.9 

5 

13.0 

6 

13.0 

7 

13.7 

8 

13.9 

9 

13.6 

10 

13.65 

11 

13.85 

12 

14.0 

13 

13.75 

14 

13.7 

15 

13.5 

16 

13.45 

17 

13.7 

18 

14.1 

19 

14.5 

20 

14.55 

21 

14.  a5 

22 

15.05 

•23 

15.6 

24 

16.3 

25 

16.35 

26 

15.95 

27 

15.45 

28 

15.25 

29 

15.2 

30 

15.0 

31 

14.9 

14.8 

14.75 

15.0 

15.6 

16.45 
16.9 
17. 15 
17.5 
18.05 


18.1 

18.75 

19.3 

19.75 

20.4 

20.45 

20.65 

20.7 

20.75 

20.35 


19.  a5 
19.15 
19.15 
19.15 
19.25 

19.75 
19. 85 
19.3 
18.9 
19.3 


22.05 
22.05 
21.25 
20.25 
19.75 

19.45 

19.25 

19.05 

18.5 

18.2 


19.5 

17.85 

19.05 

17.55 

19.25 

17.35 

19.75 

17.4 

1     19.9 

16.9 

19.5 

16.95 

16.95 

16.85 

17.1 

16.85 

16.5 

16.65 

16.85 

16.65 

16.8 


18.65 

20.3 

16.8 

18.95 

21.0 

ia7 

18.85 

21.8 

16.8 

18, 25 

22.25 

16.85 

17.75 

22.05 

17.1 

17.0 

16.6 

16.3 

16.15 

15.85 

15.65 

15.55 

15.5 

15.45 

15.4 

15.4 

15.2 

15.05 

14.9 

14.8 

14.6 


14.55 

14.7 

14.7 

14.55 

14.35 

14.25 
14. 15 
14.2 
14.15 
13.95 

13.85 
13.7 
13.85 
13.  &5 
13.75 

13.75 

13.8 

13.75 

13.7 

13.65 

13.65 

13.6 

13.7 

13.9 

13. 


75 


13.55 

13.45 

13.35 

13.3 

13. 15 

13.1 


Sept. 


13.1 
13.2 

13.  as 

13-5 

lar. 

13.5 

13.35 

13.2 

13.2 

13.2 

13.1 
13.1 
13.1 
13.1 
14.25 

13.75 

13.8 

13.8 

13.8 

13.8 

13.8 
13.8 
13.8 
13.8 
13.85 

13.85 
14.25 
14.4    . 
14.3 
14.2 


(Vt 


14.  f 
13.9 
13.  ^ 

ia» 

13. -» 
1175 

ia%; 

13.  S> 

US 

1X4 
13.4 
U-3 
13.2 

13.2 
13--: 
111 
Ml 
13.1 

n-1 

13.2 

13.1.15 
li95 

13. 13 

13-2 
132 
112 
1X2 
13,2 


FBASKR   RIVER   DRAINAGE    BASIN. 
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Rating  table  for  Grand  River  near  Palitades,  Colo.,  for  1905-6, 


t —          

Gage 
height. 

Feet. 

Dis- 
charge. 

1 
Sec.-ft.  1 

Gage  '. 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

Gaffe 
height. 

Dis- 
charge. 1 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Feet. 

Feet. 

Feet.   1 

\     12.80 

1,950  , 

13.80 

3,640 

14. 80  i 

5,880  ' 

15.80 

8,480 

17.60 

14,630 

12.90 

2,070 

13.90 

3,850 

14.90  > 

6,120 

15.90 

8,770 

17.80 

15,430 

13.00 

2,200 

14.00 

4,060 

15.00 

6,360  1 

16.00 

9,070 

18.00 

16,250 

;3.io 

2,350 

14.10 

4,270 

15.10  1 

6,610  , 

16.20 

9,680 

19.00 

20,530 

13.20 

2,510 

14.20 

4,490 

15.20  1 

6,860 

16.40 

10,320 

20.00 

25,160 

1     13.30 

2,680  1 

14.30 

4,710 

15.30  I 

7,120 

16.60 

10,980 

21.00 

30,210 

1     13.40 

2,860 

14.40 

4,940 

15.40 

7,380 

16.80  ' 

11,660 

22.00 

35,590 

.     ia50 

3,050 

14. 50 

5,170 

15.50  ; 

7,650 

17.00  1 

12,370 

23.00 

41,090 

[     13.60 

3,240 

14.60 

5,400 

15.60  I 

7,920  , 

17.20 

13,100 

13.70 

3,440 

14.70 

5,640 

15. 70 

1 

8,200  , 

17.40  , 

13,850 

1 

_       _    J 

Note. — The  above  table  is  applicable  only  for  open«channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1903-1906  and  is  well  defined. 

Monthly  discharge  of  Grand  River  near  Palisades,  Colo.,  for  1906. 

[Drainage  area,  8,550  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum. ,  Minimum.      Mean. 


Run-off. 


Total  In    1 

acre- feet.  |Sec.-ft.per 
sq.  mile. 


Depth  in 
inches. 


April 

May 

June 

July 

August 

September. 
October 


10,200 

28,900 

37,000 

12,700 

5,640 

4,940 

4,060 


1,950 
5,760 
12,000 
5,400 
2,350 
2,350 
2,140 


4,730 
18,600 
23,500 
9,820 
3,800 
3,340 
2,850 


281,000 
1,140,000 
1,400,000 
604,000 
234,000 
199,000 
175,000 


0. 
2. 
2. 
1. 
0. 
0. 


553 

18 

75 

15 

444 

391 


0.333 


0.62 

2.61 

3.07 

1.33 

.51 

.44 

.38 


The  period ' 4,030,000 


Note. — The  above  values  are  excellent. 


FRASER  FEIVER  DRAINAGE  BASIN. 


FRASER   RIVER   AT   GRANBY,    COLO. 

Fraser  River  rises  among  the  peaks  of  the  Front  Range  in  south- 
eastern Grand  County,  Colo.,  and  flows  in  a  general  northwesterly- 
direction  to  ite  point  of  junction  with  Grand  River  in  the  east- 
central  part  of  Middle  Park.  The  stream  receives  a  number  of 
small  tributaries,  among  which  are  Elk,  St.  Louis,  Crooked,  and 
Pole  creeks,  all  short  mountain  streams  draining  the  eastern  slopes 
of  the  Vasquez  Moimtains. 

The  gaging  station  was  established  July  28,  1904.  It  is  located 
on  the  main  road  between  Coulter  and  Grand  Lake,  at  the  wagon 
bridge  three-fourths  mile  southwest  of  Granby  and  about  4  miles 
above  the  mouth  of  the  river,  in  sec.  9,  T.  1  N.,  R.  76  W.  In  the 
1904  Progress  Report  this  station  was  called  Fraser  River,  near 
Coulter,  Colo.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  175,  page  87. 
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SURFACE  WATER  SUPPLY,  1906. 


Diiduxrge  measuremtrUs  of  Fraur  River  at  Oranby,  Colo.,  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


Gaffe 


1 


INs- 


heii^t.  ,  daaige. 


May  16 M.  C.  Hlnderilder 

May  23 do 

June  16 do 

June  30 T.  E.  Brick 

September  10 . .   A.  A.  Wetland 

December  17a..    R.I.Meeker 


Feet. 

Sq.fl. 

Feet. 

Sec.-ft, 

57 

149 

5l57 

CI 

58 

179 

(Lie 

Vv 

61 

233 

&57 

l.Vai 

58 

164 

5l65 

til. 

52 

95 

4.65 

114 

28 

27 

51 

aloe  1.5  feet  thick. 


Daily  gage  height,  infeet^  of  Fraser  River  at  Granby,  Colo.,  for  1906. 


Day. 


Apr. 


1 

2 

3 

4 

5 

1 

6 

7 

8 

9 

10 

11 1 

12 

13 : ::.:.:.:... 

14 

16 

&35 

16 

5.25 

17 

5l5 

18 

&2 

19 

5il5 

20 

5i27 

21 

5i5 

22 

5.68 

23 

5b7 

24 

5.45 

25 

5.2 

26 

5.2 

27 

5.35 

28 

4.92 

20 

5.15 

30 

5.0 

31 

May. 

Junri. 

1 
5.9 

4.9 

&0 

&9 

&1 

&96 

9^35 

&9 

&45 

6l06 

fiL4 

5.25 
5.3 
&45 
5.6 

&05 

5.6 

&55 

5.25 

&42 

&65 
5l86 
&85 
&95 
6k  06 

&0 
6l1 
6l2 
6l1 
&05 

&0 

5.9 

6L05 

6l15 

&06 

5.9 


&2 

6l05 

5.9 

&0 

6l2 

6l46 
6l6 
6.75 
6.86 

ass 
a7 

a66 

a46 

a2 

ai 

ao6 
ao6 
ai 

&85 
&65 

&66 

&75 

&8 

&65 

5.66 


July. 


&65 
6k  66 
&6 

a6 

&4 

6.5 

5l56 

&55 

&35 

&35 

&46 

5.5 

&45 

5l35 

5.2 

ai 

495 
4.86 
4.85 
&06 

&0 

&05 

4.95 

496 

495 

ao5 

ao 

ao 

ao 

ao 

49 


Aug.      Sept.       Oct. 


49 

496 

49 

485 

49 

49 
485 
48 
4  75 
48 

4  75 
47 
47 
475 
4  75 

47 
47 
47 
47 
47 

496 

ao 

i.85 
48 
4  75 

47 
47 
47 
47 
47 
47 


47 

496 

485 

466 

465 

46 
46 
455 

46 

4  as 

45 
45 
45 
46 
46 

47 
47 
47 
47 
47 

465 

46 

46 

46 

46 

47 
47 
47 
47 

47 


47 
48 
48 
47 
47 

46 
46 
46 
46 
46 

47 
47 
47 
47 
47 

46 
46 
46 
46 
46 

46 
46 
46i 

46  I 
46 

46 
46 
46 
46 
46 
46 


Nor. 


46 
46 

46 
4.6 
46 

4S 

4.6 

445 

145 

44 

44 

44S 

45 

4.5 

45 

45 

44 
44 
44 
44 

43 
43 
43 
43 
43 

43 

43 
43 
43 
43 


Note.— Ice  conditions  prevailed  after  November  la 


Rating  tables  for  Fraser  River  at  Granbyf  Colo. 

APRIL  15  TO  JUNE  12,  1906. « 


Gage 
height. 

Dis- 
charge. 

Qafe 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

he^ 

Dis- 
charge. 

Feet. 
490 

aoo 

a  10 

a20 

Sec.'fl. 
140 
170 
210 
250 
I 

Feet. 

aso 

a40 

a5o 
a6o 

Sec.-ft. 
300 
350 
410 
480 

t 

Feet. 
a  70 
a80 

aoo 
aoo 

8ec.-ft. 
550 
630 
720 
810 

Feet. 
a  10 

aso 
ado 
a4o 

Sec-fl. 

900 

1,000 

1,100 

1,200 

FetL 

aso 
aeo 

8ec.-^ 
1,300 
1,410 

o  This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  2  discharge  measurements 
made  during  1906  and  the  form  of  the  curve  used  during  the  first  half  of  1905,  and  is  not  well  defined. 


WILLIAMS   FOBK   DRAINAGE   BASIN. 
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Rating  tables  for  Fraser  River  cU  Granby,  Colo. — Continued. 

JUNE  13  TO  NOVEMBER  30, 1900.<> 


Gage 
hei^t. 

Di»- 
chatge. 

!  Gage 
heii^t. 

Feet. 

Dis- 
charge. 

Gage 

height. 

1 

Feet. 

Dis- 
charge. 

Sec.'ft. 

i   Gage 
height. 

Dis- 
charge. 

Gaffe 
height. 

I 

!  Feet. 

Dis- 
charge. 

Feet. 

Sec.'H. 

Sec.-ft. 

1 
Feet. 

Sec.'H. 

Sec.'ft. 

4.30 

400 

190 

&50 

ssifi 

&10 

1    &70 

1,700 

4.40 

65 

&00 

230 

&60 

590 

&20 

1,150 

1    &80 

1,810 

4.50 

80 

&10 

275 

5.70 

670 

&30 

1,260 

4.60 

100 

5l20 

330 

5.80 

750 

&40 

1,370 

1 

4.70 

125 

1    5.30 

385 

5l90 

840 

6l50 

1,480 

4'80 

1 

155 

,    &40 

1 

«Q 

&00 

MO 

&60 

1,590 

1 

a  This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  3  discharge  measurements 
made  during  1906  and  the  form  of  pre^ous  curves,  and  is  well  defined  above  gage  height  4.6  feet. 

Monthly  discharge  of  Fraser  River  at  Granby^  Colo.,  for  1906. 


Month. 


April  (1&-31) 

liay 

June 

July 

August 

September. . . 

October 

November... 


The  period. . 


Discharge  In  second-feet. 


Mayfy^M"' 


650 
1,000 
1,860 
630 
230 
210 
155 
100 


Minimum. '    Mean. 


146 
140 
630 
172 
125 

80 
100 

60 


314 

568 
1.040 
357 
152 
112 
110 
70.0 


Total  in 
acre-feet. 


9,960 

34,900 

61,900 

22,000 

9,360 

6,660 

6,760 

4,220 


156,000 


Note.— The  above  values  are  good.    The  discharge  remains  at  about  50  second-feet  throu^out  the 
winter,  as  the  river  is  fed  by  springs. 

WILLIAMS  FORK  DRAINAGE  BASIN. 


WILLIAMS   FORK   NEAR   HOT   SULPHUR   SPRINGS,  COLO. 

Williams  Fork  rises  in  the  Williams  River  Moimtains  in  southeast- 
em  Grand  County,  flows  in  a  general  northwesterly  direction,  and 
unites  with  Grand  River  in  the  central  part  of  Middle  Park,  Colorado. 

The  gaging  station  was  established  July  25,  1904.  It  is  located  at 
the  wagon  bridge  on  the  ranch  of  F.  A.  Field,  in  T.  1  N.,  R.  79  W., 
about  9  miles  west  of  Hot  Sulphur  Springs,  4  miles  above  the  mouth 
of  the  stream,  and  below  all  the  tributaries.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  175,  page  89,  where  are  given  also  references  to  pubUcations  that 
contain  data  for  previous  years. 

Discharge  measurements  of  Williams  Fork  near  Hot  Sulphur  Springs ^  Colo.,  in  1906. 


Date. 


April  16 

May  19 

June  20 

July  1 

September  9... 
December  14  a. 


Uydrographer. 


M.  C.Hinderlider. 

do. 

T.E.  Brick 

do 

A.  A.  Weiland . . . 
R.  I.Meeker 


Width. 

Area  of 
section. 

hel^.  1 

Feet. 

Sq.  ft. 

Feet. 

28 

56 

3.47 

59 

118 

4.28 

54 

118 

4.70 

53 

120 

4.50 

44 

74 

3.39 

26 

46 

3.22 

Dis- 
charge. 

Sec.'ft. 

90 

520 

750 

591 

76 

56 


a  Surface  ice  along  s  des  of  stream. 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Williams  Fork  near  Hot  Sulphur  Springs,  Colo.,  for  V*^.. 


Day. 

Apr. 

May. 

June. 

July. 

4.48 
4.45 
4.49 
4.34 
4.30 

4.30 
4.26 
4.30 
4.22 
4.20 

4.22 
4.30 
4.25 
4.22 
4.24 

4.16 
4.14 
4.10 
4.09 
4.02 

4.00 
3.98 
3.94 
4.00 
3.92 

3.86 
3.84 
3.82 
3.79 
3.78 
3.76 

Aug. 

3.76 
3.80 
3.72 
3.70 
3.68 

3.72 
3.72 
3.69 
3.64 
3.53 

3.51 
3.51 
3.50 
3.52 
3. 51 

3.49 
3.48 
3.48 
3.48 
3.46 

3.62 
3.78 
3.62 
3.50 
3.50 

3.48 
3.48 
3.48 
3.47 
3.46 
3.45 

Sept. 

Oct. 

3.51   , 

3.50 

3.50 

3.5*i 

3.50 

3.50 
3.50 
3.50 
3.48 
3.48 

3.47  ] 
3.46* 
3.42 
3.40 
3.44  ' 

3.46 
3.46 
3.44  . 
3.41 
3.48 

3.36 

3.29 
3.30 

3.48 
3.52 

3.48 

3.48 

3.48  ' 
3.48 
3.46 
3.47 

Nov. 

3.45 
3.48 
3.46 
3.40 
3.39 

3.42 
3.42 
3.42 
3.2fi 
3.26  1 

3. 38 
3.28 
3.37 
3.36 
3.38  1 

3.34 

3.34 
3.24 

3.18 
3.18 

3.2S 
3.31 
3.-28 
3.34 
3.29 

3.24 
3.  IS 
3.22 
3.32 
3-29 

I*«¥- 

1 

3.  .VI 
3.59 
3.67 
3.76 
3.91 

3.96 
3.94 
4.01 
4.05 
4.12 

4.15 
4.14 
4.09 
3.98 
3.99 

4.16 
4.22 
4.26 
4.31 
4.38 

4.36 
4.44 

4.48 
4.36 
4.36 

4.32 
4.32 
4.38 
4. 52 
4.40 
4.32 

4.34 
4.34 
4.33 
4.32 
4.40 

4.55 
4.36 
4.30 
4.34 
4.48 

4.65 
4.82 
5.02 
5.12 
5.18 

5.12 
5.05 
4.31 
4.27 
4.72 

4.60 
4.71 
4.70 
4.55 
4.50 

4.50 
4.54 
4.52 
4.49 
4.46 

3.45 
3.60 
3.60 
3.47 
3.46 

3.46 
3.46 
3.46 
3.40 
3.40 

3.38 
3.35 
3.35 
3.30 
3.32 

3.(i8 
3.60 
3.54 
3.56 
3.56 

3.  .56 
3.56 
3.54 
3.52 
3.50 

3.72 
3.65 
3.^ 
3.57 
3.55 

'.  u 

2 

."i    **■ 

3 

s  X. 

4 



'-  "< 

5 

i  ^ 

6 

."    .* 

7 

8 

H-.* 

.^ .::; 

9 

3.34 
3.45 

3.55 
3.49 
3.35 
3.23 
3.44 

3.59 
3.62 
3.(S 
3.61 
3.70 

3.68 
3.95 
4.04 
3.80 
3.72 

3.68 
3.62 
3.50 
3.60 
3.62 

i 

1 

A  i** 

10 

i::. 

11 

?ry 

12 

-1  :■ 

13 

124 

14 

,1 

15 

0-1. 

16 

.X  / 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 .^ 

27 

28 

30 

31 



Note.— loe  conditions  after  Dec.  16. 


Rating  table  for  Williams  Fork  near  Hot  Sulphur  Springs,  Colo.,  for  J90S-6. 


Gage 
eight. 

Dis- 
charge. 

Gase 
height. 

Di«-     ; 
charge.  ' 

Gage 
height. 

Dis- 
charge. 

;   Gafe 
height. 

Dis- 
charge. 

Gage 
height. 

Dia- 
chargr. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.10 

25 

3.60 

130 

4.10 

335 

4.60 

<>50 

5. 10 

1,080 

3.20 

40 

3,70 

160 

4.20 

390 

4.70 

730 

5.20 

1,170 

3.30 

60 

3.80 

200 

4.30 

450 

4.80 

810 

3.40 

80 

3.90 

240 

4.40 

510 

4.90 

900 

3.50 

105 

4.00 

285 

4.50 

580 

5.00 

990 

Note.— The  above  table  ia  applicable  only  for  open-channel  conditions.    It  Is  liafed  on  dischai^ 
measurements  made  during  1904-1906  and  is  well  defined. 

Monthly  discharge  of  Williams  Fork  nrar  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Month. 


Discharge  in  second-feet. 
Maximum. '  Minimimi.      Moan. 


April  (9-30) 305  46  139 

May 504  115  374 

June 1,150  432'  661 

July 5(»  184  355 

August 200  1  92  126 

September UiS  '  60  107 

October 120  58  95.5 

November 100  37  65.6 

December  (1-16) 08  34  51. 8 

The  period 


Total  in 

acr«*-feef. 

f.iinJ 

23. 'W 

39.3311 

21.  jU' 

:ss 

6..r.' 

5,C' 

3,H»' 

I.'* 

Uf'.iv 


Note.— Values  are  rated  as  follows,  April  to  October,  excellent;  November  and  December,  goci 


GRAND    RIVER   DRAINAGE    BASIN. 
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BLUE  RIVER  DRAINAGE  BASIN. 
BLUE   RIVER   NEAR    KREMMLING,    COLO. 

Blue  River  rises  among  the  peaks  of  the  Continental  Divide  in  the 
extreme  southeastern  part  of  Summit  County,  Colo.,  and  flows  in  a 
general  northwesteriy  direction  until  it  joins  Grand  River  above  the 
point  where  the  latter  stream  enters  Gore  Canyon. 

The  gaging  station  was  established  July  21,  1904.  It  is  located  at 
the  State  highway  bridge  on  the  road  between  Kremmling  and 
Dillon,  Colo.,  17  miles  from  the  former  and  26  miles  from  the  latter, 
in  T.  2  S.,  R.  80  W.,  and  is  below  all  tributaries  of  any  importance. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  175,  page  96,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

Discharge  nieasurem^nts  of  Blue  River  near  Kreinviling,  in  1905-6. 


Date. 


Hydrographer. 


1905.  I 

AprU  27 a W.  .\.  Lamb. 

Mav9 ' do 

Mav  26 1 do 

June  7 ' do 

.lime  28 1 do 

Jiily23 i do 

August  12 1 do 

.\ugu.st  26 1 do 

St'ptember  6....1 do 


Sf-ptember  13. 
September  28. 


1906. 

April  15 

MAy20 

Juno  21 

July  2 

Septembers.. 
Dt«ember  13  c 


.do. 
.do. 


M.  C.Hinderlider. 

do 

T.  E.  Brick 

do 

-\.  A.  Weiland.... 
R.  I.  Meeker 


Width. 


Feet. 
108 
131 
147 
166 
151 
139 
126 
118 
115 
110 
99 


92 
167 
149 
146 
115 

48 


Area  of 
section. 


Sq.ft. 
151 
210 
371 
541 
382 
236 
212 
182 
182 
151 
125 


121 
428 
381 
354 
160 
71 


Gage 
height. 

Difl- 
charge. 

Feet. 

Sec.-ft. 

2.50 

346 

2.90 

580 

3.50 

1,860 

6100 

3,280 

3.45 

1,730 

3.12 

702 

2.82 

572 

2.58 

420 

2.50 

422 

2.45 

284 

2.30 

211 

2.25 

193 

3.75 

2,540 

3.70 

2,490 

a58 

1,990 

2.51 

370 

2.32 

150 

a  Channel  partly  filled  with  iot^  along  sides  and  piers. 

t  Gage  height  corrected  to  agree  with  reading  or  staff  kbmik 

c  Ice  along  banks  and  at  places  in  midstream;  some  slush  ice  running. 

Daily  gage  height,  in  feet,  of  Blue  River  near  Kremmling,  Colo.,  for  1906. 


Day. 

1    Apr.    ' 

'  2.55' 

1      2. 25  , 
1      2.25 
2.20 
.  2.35  ' 

2. 75 
2. 95  i 
2.55  ! 
2.65 
2.45 

2.45 
2.45 
2.25  1 
2.10  , 
2.20 

May. 

June.  ' 

3.50 
3.50  i 
3.55 
3.45 
3.55 

3.85 
3.56 
3. 35 
3.46 
3.80 

4.16 
4.46 
4.60 
4.75 
4.60 

July. 

3.65 
3.45  ' 
3.40 
3.36 
3.35 

3.30 
3.30 
3. 35 
3.30 
3.38 

3.40 
3.42 
.3.42 
3.42 
3.35 

Aug. 

3.02  ! 
3.05  1 
2.95  ' 
2.95 
2.95  1 

2.98 
2.90 
2.tK) 
2.82  ' 
2.80 

2.80 
2.80 
2.82 
2.90 
2.85 

Sept. 

2.60 
2.78 
2.80 
2,70 
2.65 

2.52 
2.56 
2.52 
2.55 

2.m 

2.52 
2.62 
2.68 
2.55 
2.60 

Oct. 

1 

Nov. 

Dec. 

1 

2 

1 
2.48  1 
2.52  1 
2.55; 
2.62  , 
2.92  1 

3.02  ' 
3.05  ' 
3.08  1 
3.35  1 
3.  (55 

.3.78 
3.75 
3.40  ' 
3.05 
3.18 

2.78 
2.72 
2.72 
2.68  1 
2.75 

2.65  ' 
2.65 
2.  GO 
2.05 
2.  GO 

2. 62 
2.52 
2.50 
2.50 
2.46 

2.38 
2.50 
2.45 
2.40 
2.42 

2.38 
2.35 
2.35 
2.35 
2.35 

2.35 
2.28 
2.32 
2.32 
2.35 

2.28 
2.35 

3 

2.40 

4 

5 

r. 

2.40 
2.35 

2.38 
2.30 

s 

9 

10 

2.32 
2.30 
2.32 

11 

12 

13 

2.30 
2.30 
2.30 

14 

io 

2.28 
2.12 
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SURFACE   WATER  SUPPLY,  1906. 


Daily  gage  hnghl,  in /eft,  of  Blue  River  near  KremmUng,  Colo.,  for  1906 — Continued. 


Day. 


Apr.       May.      June.     July. 


16 2.50  3.75 

17 2.50  Z.90 

18 2.60  3.50 

19 2.55  3.68 

20 2.62  4.05 

21 2.75  3.75 

22 2.88  3.80 

28 3.02  3.85 

24 3.00  3.60 

25 2.75  3.60 

26 2.75  3.45 

27 2.60  3.45 

28 2.50  3.55 

29 2.60  3.80 

30 2.50  3.55 

31 3.45 


4.00 
4.45 
3.75 
3.65 
3.50 

3.60 
3.60 
3.70 
3.45 
3.40 

3.38 
3.40 
3.48 
3.38 
3.48 


3.35 
3.35 
3.32 
3.25 
3.22 

3.20 
3.15 
3.15 
3.22 
3.22 

3.18 
3.10 
3.15 
3.10 
3.05 
2.96 


I 


Aug.      Sept. 


2.80 
2.75 
2.78 
2.78 
2.80 


2.75 
2.62 
2.52 
2.52 
2.50 
2.55 


2.85 
2.80 
2.70 
2.70 
2.70 


I 


Oct. 


2.48 
2.48 
2.48 
2.45 
2.48 


I 


'      3.20 

3.05 

'      2.95 

2.85 

2.80 

1 

2.42 
2.50 
2.50 
2.42 
2.38 
2.88 


Nov.       IM. 


2.32 
2.30 
2.20 
2.22 
2.10 


2.90 

2.72 

2.40 

2L25 

3.05 : 

2.78 

2.40 

2.30 

2.90 

2.70 

2.40 

2.30 

2.80 

2.62 

2.40 

2.35 

2.75 

2.62 

2.42 

2. 3D 

2.25 
2.20 
2L35 
2.25 
2.32 


2.  }§ 

•1  >• 

zl 

1> 

a> 

145 

2.3? 

2.5i 
!> 
2.3 

2^ 


Rating  table  for  Blue  River  near  Kremmlingj  Colo.,  for  1905-6. 


height. 

Feet. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Dis- 
chargp. 


Sec.-ft. 
20 
30 
45 
65 
95 
140 
195 


Oaae 
hoight 

Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Di9- 
chargo. 

Sec. 'ft. 

m 

330 
410 
500 
600 
710 
840 


Gaffe  .     Dis-     \\   Oa|re  !     Dis- 
heignt.  charge,  j  heigfat.|  chaige. 


Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


Ga» 
height. 


990 

Feet. 

See.-n. 

Feet. 

,    3.80 

2,690 

450 

1   i.iflo 

,    3.90 

2.990 

460 

1,360 

400 

3,300 

470 

1,590 

,    4.10 

3,630 

480 

1,860 

420 

3,970 

2,120 

,    430 

4,320 

2,400 

440 

4680 

1 

charge. 

Sec-ft. 
5.  OS) 
5,430 
5,830 
6,220 


Note.— The  above  table  is  applicable  only  for  open-channel  conditkMu.    It  is  based  on  discharge 
measurements  made  during  1904-1906,  and  is  weJl  defined  between  gage  heights  2.3  feet  and  4  feet. 

Monthly  discharge  of  Blue  River  near  Kremmling,  Colo.,  for  1905-6. 


April  (5-30) . . . . 

Ifoy 

June 

July 

August 

September 

October 

November 

December  (1-9) 


Month. 


1905. 


The  period. 


1906. 


April 

M!ay 

Juno 

July 

August 

September. 
October... 
November. 
December. 


The  p<Tio<l , 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


600 

2,540 

4,860 

1,590 

655 

500 

195 

195 

195 


I 


870 

3,460 

6,020 

1,980 

915 

1,160 

580 

330 

295 


95 

410 

1,590 

600 

260 

140 

95 

65 

20 


242 
1.290 
2,910 

800 

398 

230 

156 

127 
89.4 


95 

400 

316 

1,730 

1,480 

2,690 

814 

1,350 

330 

630 

346 

519 

247 

359 

95 

210 

95 

207 

Total  in 
acre-feet. 


12,SO0 
79,300 

173.  aio 

49.300 
24.5D0 
13.700 

9.:ai 
7.5ai 

l.®0 
371.000 


23.SO0 
106.000 
160.000 
83.000 
3S,Ta) 
30,900 
22,100 
12.500 
12,700 


490. 000 


Note.— Values  are  rated  as  follows:  April,  and  August  to  November,  1905;  April.  October  and  No- 
vember, 1906,  fair.  July,  1905.  August  and  September,  1906,  good.  May  and  June.  1905.  and  May  to 
July,  1906,  excellent.    Decembor  of  both  years,  approximate. 
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EAGLE  RIVER   DRAINAGE  BASIN. 


EAGLE   RIVER   NEAR   EAGLE,  COLO. 

Eagle  River,  an  important  headwater  tributary  of  Grand  River, 
rises  among  the  high  peaks  of  the  Continental  Divide,  in  Eagle  Coimty, 
Colo.,  immediately  opposite  the  headwaters  of  Arkansas  River,  flows  a 
little  north  of  west  for  about  20  miles,  and  then  in  a  general  westerly 
direction  to  its  jimction  with  the  Grand.  It  is  a  very  rapid  stream 
throughout  its  entire  course,  flowing  alternately  through  canyons  and 
narrow,  terraced  valleys. 

The  drainage  area  is  almost  wholly  in  Eagle  County.  The  upper 
third  of  the  basin  is  entirely  mountainous,  the  general  elevation  at 
the  crest  of  the  divide  being  12,000  feet  above  sea  level,  with  peaks 
over  14,000  feet  in  altitude.  In  tliis  part  of  its  course  the  river  de- 
scends in  falls  and  cascades,  the  average  slope  above  the  mouth  of 
Roche  Moutonn6e  Creek  being  150  feet  per  mile.  The  rocks  are  about 
equally  divided  between  metamorphic  granites  and  sedimentary  for- 
mations. The  forest  cover  is  excellent,  soil  is  shallow,  and  erosion  is 
small.  The  annual  precipitation,  which  is  mostly  in  the  form  of  snow, 
varies  from  20  to  30  inches.  This  portion  of  the  basin  furnishes  90 
•  per  cent  of  the  discharge  of  the  stream. 

The  lower  two-thirds  of  the  basin  is  also  mountainous  but  is  less 
accentuated,  the  elevations  varying  from  7,000  to  11,000  feet.  The 
rocks  are  largely  sedimentary,  erosion  is  greater,  and  the  forest  cover 
is  meager.     The  precipitation  is  approximately  20  inches. 

The  principal  tributaries  of  the  Eagle  are  Gore,  Roche  Moutonn6e, 
Gypsum,  and  Brush  creeks. 

Below  Wolcott  a  few  small  ditches  divert  water  for  irrigation  of  the 
narrow  first  bench  lands,  and  there  is  enough  irrigation  in  Gypsum 
and  Brush  Creek  valleys  to  divert  the  entire  flow  during  the  latter  part 
of  the  season. 

The  gaging  station  was  established  March  12^  1905.  It  is  located 
at  Rule's  private  road  bridge,  in  T.  5  S.,  R.  85  W.,  2i  miles  below 
Eagle,  Colo.  The  chief  object  of  the  station  is  the  collection  of  power 
data.  The  conditions  at  this  station  and  the  bench  marks  are  de- 
scribed in  Water-Supply  Paper  No.  175,  page  98. 

Digcharge  measurement  of  Eagle  River  near  Eagle,  Colo.,  in  1905-6. 


Date. 


Hydrographer. 


Width. 


Are*  of 
section. 


height. 


Dis- 
charge. 


1905. 

March  18 R.I.Meeker. 

May  12, do 

July  10 do 

.\ugust  15 do 

September  25 do 

1906. 

AprU5. R.I.Meeker. 

May3 do 

May  28 do 

June  16 do 

July  14.  T.  E.  Brick.. 

November  23  . .'  R.  I.  Meeker. 


Ffet. 

Sq.  ft. 

Feet. 

Sec.-ft. 

40 

119 

0.80 

187 

50 

207 

2.20 

735 

45 

233 

2.40 

794 

45 

202 

1.65 

406 

(K) 

162 

l.LX) 

198» 

(JO 

173 

.95 

251 

95 

'226 

2. 15 

685 

<«) 

411 

4.40 

2.650 

«m 

54H 

5.40 

4.(«0 

r)6 

345 

3.60 

1.730 

o.> 

126 

.<K) 

203 

Note. — These  meaaarements  were  marie  at  diflerent  sections. 
24686— IRR  211—08 6 
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8UBFACE  WATEB  SUPPLY,  1906. 


DaUy  gage  height,  in/eety  of  Eagle  River  near  Eagle,  Colo.,  for  J90€. 


Day.                        Apr. 

1.85 
1.95 
2.15 
2.25  ! 
2.7    i 

2.95  ' 
2.95  , 
3.15 
3.55 
3.9 

3.95 
3.95 
3.55 
3.4    1 
3.45 

3.9 

4.15 

4.5 

4.75 

19 

4.7 
4.8 
4.8 
4.4 

4.1 

1 

3.85 

3.8 

4.3 

4.8 
4.1 
3.0     . 

June. 

3u9 

4.15 

3.95 

3.85 

4.1 

4.6 
3.9 
3.9 
3.8 
4.6 

5.05 

5.25 

5.7 

5.3 

5.2 

5.15 

5.1 

4.45 

4.25 

4.2 

4.15 

4.1 

4.1 

3.9 

3.65 

3.75 

3.85 

3.85 

3.7 

3.7 

July. 

Aug. 

2.2 

2.55 

^2 

2.25 

2.05 

2.0 

2.0 

1.85 

1.8 

1.85 

1.75 

1.75 

1.8 

1.8 

1.85 

1.85 

1.85 

1.8 

1.8 

1.75 

1.8 

1.9 

1.95 

1.85 

1.85 

1.55 

1.45 

1.45 

1.35 

1.3 

1.3 

Sept. 

Oct. 

1.85 

1.8 

1.85 

1.85 

1.8 

1.8 

1.7 

1.6 

1.55 

1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.4 

1.4 

1.4 

1.35 

1.3 

1.4 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

XoT. 

1.3 

1.45 

L4 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.4 
1.3 
1      1.3 
1.3 
1.2 

'      1.0 
0.9 
0.9 
0.9 

0.9 
0.95 

,     1.0 

1.1    1 
1.1    ' 

i 

I>-t: 

1 

•» 

1      1.25 

'      1.05 

3.9 

3.5 

3.45 

3.2 

3.2 

3.2 

3.35 

3.15 

3.3 

3.35 

3.25 

3.3 

2.25 

3.55 

3.45 

3.15 
3.05 
2.95 
2.85 
2.85 

2.8 

2.2 

2.0 

2.55 

2.75 

2.55 

2.5 

2.4 

2.3 

2,25 

2.2 

1.3 

1.55 

1.8 

1.85 

1.6 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 

1.45 

1.4 

1.4 

1.8 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

2.1 
2.3 
2.0 
1.9 
1.8 

1.1 

:i..           .  .  . 

[      1.0 

1.1 

4....1 

5 

!      0.95 

1.0 

1.1 

(I 

1. 25 

1.55 

1. 

K 

«l 

Ill 

n 

i.» 

1.3 

1.2 

1.-25 

1.35 

1.4 

1.3 

1.1 

LI 

1  U 

t     -| 

14 

l.*»  .           .... 

1.25 

1.35 

e.7: 

n. 

17 

IS 

10 

■ji» 

21 

1. 4 

1. 75 

1.9 

1.8 

1.95 

2.25 

2. 55 

'1.* 

•!.*» 
V.  'J 

1.  ' 

1.  I 

•23 

24 

2:. 

2ti 

27 

2.9 

2.9 

2. 55 

2.45 

2. 25 

I.J 
1..' 
LJ 

l.u 

2v 

•w» 

:<■» 

31 

2.0 

1.9 

1.96 

CI.'- 

0. '/ 

Rating  table  far  EagU  River  near  Eagle,  Colo.,  for  1905-S. 


(Jugo 
ht'ight. 

Di.H. 
charge. 

Set. -ft. 

(*age 
height. 

Feet. 

Dis-    1 
charge. 

Sec.-ft. 

Gage 
hei^it. 

Feet. 

Dis- 
charge. 

Sec.-ft. 
820 

1    Gage 
height. 

Feet. 

Dis- 
chaige. 

Sec.-ft. 
1.465 

Gage 
hei^t. 

Feet. 

Dia- 
chAZge. 

Fttt. 

Sec.-ft. 
2,TM 

O.tiO 

145 

1.50 

375 

2.40 

3.30 

4.40 

.70 

103 

'    1.60 

412 

2.50 

880 

3.40 

1,550 

4.  GO 

3.040 

.sn 

183 

1.70 

452 

2.60 

945 

3.50 

1,640 

4.80 

3.430 

.90 

205 

1.80 

498 

2.70 

1.015 

3.60 

1.730    1 

5.00 

3.800 

1. 00 

230 

1.90 

544 

2.80 

1,065 

3.70 

1,830 

1    5.20 

4,360 

1.10 

255 

2.00 

591 

2.90 

1.155 

3.80 

1.930 

5.40 

4.880 

1.20 

281 

2.10 

644 

.3.00 

1.230 

3.90 

2.040 

5.60 

5.440 

1.30 

310 

1    2.20 

700 

3.10 

1.305 

4.00 

2.160 

5.80 

6.040 

1.40 

341 

2.30 

t 

7(i0 

3.20 

1.385 

4.20 

2.420    1 

6.00 

1 

6.600 

Note.— The  above  table  is  applicable  only  lor  open-channel  oonditiona.    It  is  baaed  on  11  dijidtArgv 
incasureiiients  made  during  1905-6  and  is  well  deflned  between  gage  heights  0.8  feet  and  5.4  feet. 

Monthly  discharge  0/  Eagle  River  near  Eagle,  Colo.,  for  1906-6. 


Month. 


.March  (19-31). 

April 

May 

.Iiiiio 

July 

.\Ugll.Mt 

.S<'ptomln'r 

October 

Novomljer 

D«'ccml)er 


HW). 


The  period. 


'        Dischaige  in  second-feet. 

Total  ia 

Maximum. 

Minimum. 

Mean. 

acr^wt. 

183 

154 

167 

4.5II" 

790 

154 

301 

17,yiv- 

2,870 

591 

1,470 

«ij,*«' 

6,040 

1,550 

3,160 

iss.uv 

1,420 

432 

897 

42.  »X' 

475 

218 

348 

21,*'^ 

358 

218 

273 

u;.3v 

268 

205 

22s 

H.lXi' 

230 

183 

205 

i2.a>' 

218                 163 

177  ! 

10,9lV 

1 

4U,iii 
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Monthly  discharge  of  Eagle  River  near  Eagle ^  Colo. y  for  1905-6 — Continued. 


Month. 


IWKi. 


April 

May 

June? 

July 

August 

S<'ptombor. 

October 

Noveniber. 
December. . 


Discharge  in  socond'feet 
Minimum. 


Total  in 


Maximum. 


1,160 

3,040 

5,740 

2,040 

912 

760 

521 

375 

268 


Mean.    '  *c^'eot. 


218 

499  1 

521 

2,060 

1,780 

2,750 

501 

1,230 

310 

518 

310 

467 

310 

381 

205 

300 

173 

223 

29,700 
126,000 
164,000 
75,600 
31,900 
27,800 
23,400 
17,900 
13,700 


The  period. 


510,000 


I 


Note.    Values  are  rated  as  follows:  March  and  Deeemlxir,  1905,  good;  remainder  of  1905  and  1906, 
excellent. 

ROARING  PORK  DRAINAGE  BASIN. 
ROARINC;    FORK   AT   OLENWOOD    SPRINGS,    COLO. 

This  station  was  established  April  6,  1906.  It  is  located  at  a 
single-span  wooden  highway  bridge  about  500  feet  above  the  mouth 
of  Roaring  Fork  in  the  city  of  Glenwood  Springs. 

The  channel  is  straight;  the  right  bank  is  low  and  overflows  at 
extreme  high  water,  the  left  is  high.  The  bed  of  the  stream  is  rough 
and  is  composed  of  cobblestones  and  bowlders.  There  is  but  one 
channel  at  all  stages  and  the  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge.     The  initial  point  for  soundings  is  at  the  right  abutment. 

A  chain  gage,  wliich  was  read  during  1906  by  Mrs.  C.  S.  Linsley, 
is  attached  to  the  downstream  hand  rail;  length  of  chain,  20.44  feet. 
The  bench  mark  is  a  cross  cut  in  the  upper  surface  of  the  first  stone 
below  the  capstone  of  the  east  masonry  abutment,  upstream  side; 
elevation,  12.94  feet  above  the  datum  of  the  gage. 


Discharge  vieasureuients  of  Roaring  Fork  at  Glenwood  SpriiujSj  Colo.,  in  1906, 


Date 


llydrographer. 


Width' 


Area  of 
section. 


April  8 U.I.  Meeker . 

Mav4 1 do 

May28 do 

June  18 do 

June  19 do 

July  15 T.E.  Brick.. 

November  21...    R.I.  Meeker. 


Gage 
leiirnt. 


heigl 


Feet. 

Sq.  ft. 

Feet. 

150 

208 

1.60 

155 

364 

2.60 

167 

693 

4.58 

171 

932 

6.00 

170 

834 

5.50 

163 

662 

4.35 

120 

1^)3 

1.54 

Dis- 
charge. 


Sec 


707 
1,790 
5,210 
8,180 
6,970 
4,960 

465 


84 


SURFACE    WATER   SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Roaring  Fork  at  Glentrood  SpringSy  Colo.,  for  1906. 


1 
Day. 

Apr. 

1 

2 , 

3:::: i 

4 

5 

6 

1.65 

•> 

1 . . . . . 

1 

1.70 

8 

1 

1.55 

9 

.  .  .' 

1.58  1 

10 

1 

1.70 

11 

1.85 

12 

1.75 

13   . 

1.58 

U 

1 

1.58 

15 

1 

1.65 

16 

1 

1.88 

17 



2.08 

18 

2.15 
2.08 

19 





20 

2.20 

21 



2.68 

22 

2.92 

23 



3.08 

24 

3.10 

25 

2.85 

26 

2.70 

27 

2.48 

28 

2.38 

29 

2.32 

30 

2.32 

31 

May.      June 


2.18 
2.30 
2.30 
2.58 
3.00 


4.28 
4.35 
3.95 
3.55 
3.55 

4.10 
4.42 
465 
4.90 
5.35 

5.10 
5.40 
5.35 
4.85 
4.30 

4.06 
3.85 
4.52 
5.10 
4.48 
4.40 


4.50 
4.66 
4.55 

4.32 
180 


3.30 

5.30 

3  35 

4.70 

3.60 

4.48 

3.98 

4.75 

4.12 

5.68 

6.15 
6.65 
7.45 
7.45 
7.25 


7. 
7. 
5. 
5. 
5. 


28 
35 
75 
65 
50 


5.35 
5.20 
5.30 
4.05 
4.70 

4.78 
4.85 
4.75 
4.38 
4.60 


4.90 
4.98 
4.78  ' 

4.50 : 

4.15 

4.05 
4.06  < 
3.95 
3.96 
4.10 

4.15 
410 
425  . 
460  I 
448 

415 
400 
3.90 
3.78 
3.78 

3.70 
3.65 
3.60 
3.58 
3.60 


3. 
3. 
3. 
3. 
3. 


50 
38 
25 
15 
00 


2.95 


3.06 

1.98 

3.20 

2.16 

3.00 

2.22 

2.88 

2.12 

X80 

2.10 

X80 
2.70 
2.70 
2.62 
2.52 

2.50 
Z42 
2.82 
2.60 
2.42 

2.48 
2.68 
Z65 
2.50 
Z48 

2.48 
2.48 
3.60 
2.42 
2.28 

2.20 
2.30 
ZIO 
2.00 
2.06 
2.06 


2.06 
2.02 
2.00 
2.00 
1.88 

1.95 
1.88 
1.88 
1.90 
2.30 

2.46 
2.32 
2.25 
2.30 
2.20 

2.22 
2.22 
2.» 
2.22 
2.26 

Z46 
2.72 
162 
2.48 
2.42 


I 


2.36 
2.92 
2.2S 
2.33 
2.38 

2.30 
2.25 
2.22 
2.20 
2.18 

2.12 
2.10 
2.00 
2.00 
1.96 

1.90 
1.90 
1.80 
1.85 
1.88 


1.85 
1.90 
1.06 
L80 
1.8D 

1.82 
1.80 
1.80 
1.80 
L80 

1.80 
1.75 
1.70 
1.70 
1.70 

1.70 
1.70 

i.eo 

l.SO 
1.40 


l.aj 


1.^ 
IK 


1  » 
1.4? 
1  * 

:  45 

L* 

1.13 
1.2 
1.30 
1  ti 
15.^ 


1.05 

l.SO 

1  5^ 

1.90 

1.65 

i.-t 

1.90 

l.«6 

l-C 

1.80 

1.63 

l.C 

1.85 

i.eo  i 

1.45 

1.92 

1.52  ' 

l.€ 

1.85 

1.48  , 

l.ffl 

1.85 

1.60 

l.C 

1.85 

i.en  1 

l.« 

1.85 

1.58 

l.#i 

1.80 

l.r 

Rating  tables  for  Roaring  Fork  at  Glmuood  Springs,  Colo. 

APRIL  6  TO  MAY  8,  1906.  a 


I    Ttage  '     Pis-      i    Gage 
height,   charge.  1  height. 


Di!^ 
charge. 


Fret. 
1.50 
1.60 
1.70 
1.80 
1.90 


Srr.-ft. 

Feet. 

Sec.-/i. 

K30 

2.00 

1,070 

710 

;    2.10 

1,180 

790 

2.20 

1,300 

8«0 

2.30 

1,420 

970 

1    2.40 

1.540 

'   Gage 
height. 

Dis- 
chaiigc. 

Gage 
height. 

i    Feet 

Di8> 
chaige. 

Gage  1 
hd^t., 

Feet. 

Dto- 

ChATgC 

Feet. 

Sec^. 

i,«ro 

Sec-fi.  ' 

See.-tL 

1    2.50 

,    3.00 

2,380 

3.50 

3. 180 

2.60 

1,800 

!    3.10 

2,630    1 

3.00 

3,350 

2.70 

1,940 

3.20 

2,600    ' 

2.80 

2,080 

3.30 

2,850    , 

2.90 

2,230 

3.40 

3,010    1 

MAY  9  TO  DECEMBER  31,  1906.6 


1.10 

200 

2.00 

910    1 

2.90 

2,140 

1    3.80 

3,730 

&40 

6,040 

J. 20 

250    ■ 

2.10 

1,025    1 

3.00 

2,300 

3.90 

3,910 

&60 

,    7,380 

1.30 

310 

2.20 

1,145 

3.10 

2.470 

'    400 

4,100 

5l80 

t    7,780 

1.40 

375 

2.30 

1,275. 

3.20 

2,040 

•    420 

4500 

6l00 

8,300 

1.50 

445 

2.40 

1,410    , 

3.30 

2,810 

440 

4900 

&20 

8,640 

1.60 

520 

2.50 

1,550    1 

3.40 

2,990 

460 

5,300 

&40 

0,080 

1.70 

♦i05    1 

2.(i0 

1,690 

3.50 

3,170 

i    480 

6,700 

&60 

,    9,530 

1.80 

700 

2.70 

1,840 

3.(i0 

3.350 

6.00 

6,100 

6.80 

'    0,060 

1.90 

805 

; 

2.80 

1,990 

3.70 

1 

3,530 

&20 

6,530 

7.00 

ia4oo 

a  This  table  is  applicable  only  for  open-channnel  conditions, 
made  during  100(>and  i8  probably  fairly  accurate. 

6  This  table  is  applicable  only  for  open-channel  conditions. 
luade  during  1900  and  is  well  defined. 


It  is  baaed  on  2  discharge  measnramenU 
It  is  based  on  5  dischai^  maasurenients 
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Monthly  dUeharge  of  Roaring  Fork  at  Glenwood  Springs y  Colo.,  for  1906. 


lionth. 


April  (&-30) 

June 

July 

August 

September. . 

October 

Noyember.. 
Decembor.. 


The  period. 


Note.— The  above  values  are  good. 


Total  In 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

2,530 

670 

1,310 

65,000 

6,940 

1,280 

4,290 

264,000 

11,400 

4,740 

7,060 

420,000 

6,060 

2,220 

4,000 

246,000 

2,640 

910 

1,590 

97,800 

1,870 

784 

1,150 

68,400 

1,340 

700 

943 

58,000 

858 

375 

-  604 

35,900 

520 

225 

421 

25,900 

1,300,000 

GUNNISON  RIVER  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 

Gunnison  River  is  formed  in  Gunnison  County,  Colo.,  by  the  union 
of  East  and  Taylor  rivers,  two  streams  that  have  their  origin  among 
the  snow-covered  peaks  and  on  the  slopes  of  the  Continental  Divide 
in  the  northeastern  part  of  the  county,  descend  through  narrow 
mountain  valleys,  and  unite  about  12  miles  above  Gunnison.  From 
the  junction  of  these  rivers  the  Gunnison  flows  west  and  southwest 
to  the  point  where  it  enters  Grand  River  at  Grand  Junction,  in  the 
central  part  of  Mesa  County,  Colo. 

The  upper  course  of  the  river  Ues  through  a  broad,  mountainous 
valley,  but  near  the  mouth  of  Lake  Fork  the  valley  narrows  and  the 
river  enters  Black  Canyon  of  the  Gunnison,  through  which  it  winds 
in  a  tortuous  course  for  56  miles  between  granite  walls  that  rise  pre- 
cipitously 3,000  feet  above  the  water's  edge.  A  short  distance  below 
the  mouth  of  North  Fork,  the  largest  tributary  of  the  river,  the  can- 
yon walls  break  abruptly,  and  the  valley  is  broad  and  fertile.  Below 
Delta  the  river  enters  another  narrow  canyon,  with  walls  averaging 
800  feet  in  height,  and  this  continues  irregularly  to  Grand  Junction, 
a  few  tracts  of  narrow  bottom  land  Ijdng  between  the  channel  and 
the  canyon  walls. 

As  an  aid  to  description  the  basin  may  be  divided  into  an  upper 
mountainous  area  and  a  lower  plateau  drea,  the  two  being  divided 
roughly  by  a  north-south  line  drawn  through  the  town  of  Hotchkiss. 

The  soil  of  the  lower  valleys  is  chiefly  adobe,  and  the  higher  mesas 
have  lai^e  content  of  gravel  and  sand.  Groves  of  quaking  aspen, 
interspersed  with  large,  open  grazing  plots,  cover  broad  areas  of  this 
plateau  region.  Forests  of  pine  and  aspen  occur  on  the  top  of  the 
Grand  Mesa,  with  pifion  pines  and  cedars  along  the  foothills.  In  the 
valleys  chico  and  sagebrush  fgrnvthe  controlling  vegetation,  except 
along  the  streams,  which  are  bordered  to  some  extent  by  cotton  wood, 
willow,  and  undergrowth. 
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The  chief  tributaries  of  the  Gunnison  are  Ohio,  Toniichi,  Lake 
Fork,  and  Cimarron  creeks  and  Smith,  North  Fork,  and  Uncom- 
pahgre  rivers,  North  Fork  being  the  largest. 

North  Fork  rises  in  the  Huntsman  Hills,  20  miles  south  of  Glen- 
wood  Springs,  flows  in  a  general  south  and  southwesterly  course,  and 
unites?  with  the  Gunnison  about  8  miles  west  of  Hotchldss.  Ti\e 
drainage  area  is  highly  mountainous,  except  for  a  small  portion  wliirh 
lies  below  Paonia,  extreme  points  reaching  an  altitude  of  13,000  fwt. 
The  mesa  lands  at  the  lower  end  of  the  valley  stand  5,500  feet  above 
sea  level.  The  higher  peaks  are  formed  of  granitic  rocks,  but  lower 
down  sedimentary  formations  occupy  at  least  80  per  cent  of  the  area 
of  the  basin.  The  mountains  are  forested  and  the  mesa  lands  are 
covered  with  sagebrush.  All  the  tillable  lands  of  the  North  Fork  and 
its  tributaries  have  been  brought  under  cultivation,  and  irrigation  is 
practiced  to  such  an  extent  that  the  entire  flow  is  needed  for  existing 
svstems. 

Uncompahgre  River,  the  principal  tributary'  of  the  Gunnison  from 
the  south,  rises  among  the  snowy  peaks  of  the  highly  serrated  Uncom- 
pahgre Mountains  and  flows  a  little  west  of  north  to  its  junction  with 
the  Gunnison  at  Delta.  The  basin  embraces  a  mountainous,  plateau, 
and  valley  area  of  1,130  square  miles,  oblong  in  shape,  the  \\'i(lth  ' 
increasing  slightly  at  the  lower  end.  The  mountain  area  occupies  but 
a  small  part  of  the  basin,  but  contributes  the  perennial  waters  of  tlie 
stream.  The  plateau  area  is  greatest  in  extent  and  borders  the 
valley  on  both  sides,  the  larger  Uncompahgre  Plateau  Ij'ing  to  the 
southwest.  Escarpments  are  conspicuous  features  of  this  plateau. 
The  relief  features  are  terraced  mesas  flanked  by  shale  buttes  and 
ridges,  trenched  by  deep,  narrow  canyons.  Uncompahgre  Valley 
proper  begins  at  a  point  near  Eldredge  siding,  on  the  Denver  and  Rio 
Grande  Railroad. 

The  other  tributaries  of  the  Gunnison  need  not  here  be  describetl. 
Ohio,  Tomichi,  Lake  Fork,  and  Cimarron  creeks  are  perennial  streams, 
but  almost  their  entire  volume  is  diverted  for  irrigation  during  the 
growing  season,  so  that  verj'-  little  of  their  water  reaches  the  Giinnisi>n 
except  at  times  of  heavy  storms  or  during  spring  floods. 

Precipitation  records  for  the  Gunnison  basin  are  meager.  Those 
which  exist  show  a  range  from  9  inches  in  the  plateau  region  to  about 
25  inchas  in  the  mountains. 

The  natural  flow  of  the  Uncompahgre  and  North  Fork  rivers  is 
diverted  for  irrigation  along  their  respective  valleys,  and  the  Gunnison 
tunnel  will  divert  water  from  the  mountainous  area  and  transmit  it 
to  Uncompahgre  Vallej^,  which  has  been  an  irrigated  district  since 
the  early  eighties. 


GUNNISON    RrVER    DRAINAGE    BASIN. 
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GUNNISON  RIVER  AT   EAST  PORTAL   OF   GUNNISON    TUNNEL,  COLO. 

Tliis  station  was  established  April  1,  1905,  and  replaces  the  Cimar- 
ron station,  12  miles  above.  It  is  located  about  100  yards  above  the 
portal  of  the  tunnel  and  is  in  T.  49  N.,  R.  7  W.,  21  miles  by  wagon 
road  from  Montrose.  The  object  of  the  station  is  to  determine  the 
volume  of  flow  of  the  river  at  this  point,  as  1,300  second-feet  will  bo 
diverted  by  the  Gunnison  tunnel  when  it  is  completed.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  108. 

Discharge  measurements  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel^  Colo.,  in 

1905-6. 


DaU?. 


Hydrographer. 


1905. 

Mayl O.McDermlth. 

May  27 do 

June  3 do 

June  17 do '. 

June  20 do 

June  29 do 

July  6 do 

July  13 do 

Augusts do 

August  11 do 

August  19 do 

August  28 do 

September  13 do 


1900. 

April  9 McDennith  and  Overstreet . 

April  17 do 

April  19 do 

April  21 do 

May  8 C.  Z.  Overstreet 

May  9 do 

May  11 do 

May  21 do 

June  12 O.  McDennith 

June  14 ' do.. 

June  18 ,  C.  Z.  Overstreet 

June  23 do 

July  7 do 

July  20 do 

August  13 do 

September  1 ...    E.  F.  Kriegsman 

September  24 do 

September  27 do 


Width. 


Feet. 


149 
153 
155 
159 
174 
181 
190 
202 
213 
216 
206 
192 
164 
160 
149 
146 
147 
152 


-  I 


Area  of 

Gage 
height. 

Dis- 

section. 

charge. 

Sq.  ft. 

Feet. 

Sec. -ft. 

1,300 

9.05 

4.530 

1,790 

11.80 

8,540 

2,100 

12.80 

11,200 

1,760 

11.25 

7,100 

1,650 

10.60 

6,690 

1.410 

9.25 

4. 180 

1,170 

7.60 

2. 520 

1,050 

0.85 

1.700 

1.090 

7.12 

2.040 

917 

6.00 

1.02U 

860 

5.60 

763 

846 

5.50 

68'J 

806 

5.24 

57.> 

905 

0.39 

1,480 

1,130 

7.27 

2,240 

1,170 

7.52 

2,510 

1,290 

8.14 

2,960 

1,600 

10.10 

5,770 

1,700 

10.60 

6,520 

1,«30 

11.30 

7,680 

2,000 

12.30 

9,810 

2,260 

13.70 

12,800 

2,400 

14.20 

15.000 

2,090 

12.80 

10,200 

1.850 

11.30 

7.670 

1.410 

9.00 

3,750 

1.290 

8.30 

2,780 

1,020 

6.80 

1,300 

983 

6.15 

80H 

962 

6.32 

982 

1.110 

7.29 

1.770 

Daily  gage  height,  infect,  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colo.,  for 

J906. 


Day. 


Jan.  .  Feb. 


Mar.     Apr. 


1 

6.3 

6.3 

a  2 

2 

6.3 

6.3 

a  2 

3 

as 

6.3 

as 

4 

6.3 

&3 

as 

.) 

.'       6.3 

.1      6.2 

6.3 

as 

as 

r, 

as 

t 

6.2 
6.2 

as 
as 

a  2 

8 

a  2 

9 

6.2 

as 

a  2 

10 

&2 
6.2 

as 
as 

6.2 

11 

a  2 

12 

6.2 

as 

a  2 

13 

6.2 

as 

a2 

14 

.1      6.2 

as 

a  2 

15 

.,      6.2 

as 

a2 

a  4 
a45 
a  5 
a55 
a  65 

a  65 
a65 
a  6 
a  55 
a? 

a  9 
as 
a65 
a  45 
a  55 


May 


June.    July. 


7. 
7. 
7. 
8. 


9.0 

9.3 

9.7 

10.05 

10.45 

ia9 

11.3 

10.95 

10.6 

10.15 

10.1 


11. 
11. 
11. 
11. 
11. 


11.5 
11.7 
11.8 
11.8 
12.3 

13.05 

13.8 

14.3 

14.2 

13.9 


lai 

10.0 
9.9 
9.75 
9.45 

9.15 

9.0 

9.0 

9.0 

9.1 

9.15 

9.2 

9.2 

9.2 

9.1 


Aug. 


7.7 
7.7 
7.6 
7.6 
7.35 

7.3 
7.2 
7.1 
7.0 

a  9 

a  8 
as 
as 
as 
as 


ass 
a4 
a  55 
a  65 
a  6 

a  4 
a  15 
a  15 
ai^ 
ai 

ai 
ao 

5,95 
5.9 

a  25 


as 
as 
as 
a  7 
a? 

a  7 
a55 
a  4 
as 
as 

a  2 
a  2 
a  2 
as 
a  2 


Nov. 

Dec. 

a  2 

a  2 

a  2 

ai 

a  2 

ao 

a  2 

ao 

a  2 

ao 

a  2 

5.9 

a  2 

a  2 

ai 

ai 

ao 

5.9 
5.8 

5.9 
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SURFACE  WATER  SUPPLY,  1906. 


Daily  gage  height  ^  in  feet,  ofGunniton  River  at  east  portal  of  Gunnison  tunnel,  Colo.f 

;9^fr— Continued. 


Day. 

Jan. 

_ 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.3 
6.3 
6.3 
6.3 
6.3 
6.3 

Feb. 



6.3 
6.3 
6.3 
6.3 
6.3 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 

Mar. 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.3 
6.4 
6.5 

6.5 
6.4 
6.4 
6.3 
&3 
&3 

Apr. 

" 

6.8    , 

7.25 

7.6 

7.6 

7.75 

8.1 
8.65 
9.15 
9.3 

8.75 

8.35 

&05 

7.85 

7.7 

7.7 

May. 

_ 

10.5 
11.0 
11.4 
11.7 
12.0 

12.3 
12.4 
12.2 
11.7 
10.9 

10. 75 

10.7 

11.1 

11.7 

11.4 

11.0 

June. 

13.8 
13.5 
12.7 
12.0 
11.4 

11.4 
11.4 
11.15 
10.6 

ia3 

10.3 
10.3 
10.3 
10.2 
10.2 

July. 

Aug. 

Sept. 

Oct. 

6.2 
&1 
6.0 
5.9 
6.1 

&0 
&0 
5.9 
5.8 
5.9 

6.0 

6ul5 

6.2 

&2 

6.1 

&1 

Not.      mr 

16 

17 

18 

19 

20 

21 

8.95 

8.75 

8.6 

8.45 

K.3 

8.3 
8.3 
8.3 
8.2 
8.2 

8.2 
&1 
8.1 
8.0 
8.0 
7.85 

6.8 
6.8 
6.8 
6.8 
6.95 

7.15 

7.2 

7.2 

7.0 

6.8 

6.65 

6.5 

&4 

6.35 

6.3 

6.3 

6.65 

6.75 
6.55 
6.35 

6.3 
6.3 
6.3 
&3 
&4 

6.45 

7.3 

7.4 

7.0 

6.9 

5.9 

5-as  .    . 

5.7     

5.4       . 
5.4      

5.5 

22 

6l0 

23 

6.0 

24 

6.0 

25 

26 

6u0      .. 

5.9 

27 

5.9 

28 

6.25 

29 

6.3       .  .  . 

30 

6k3       .  . 

31 

Nora.— The  following  ice  conditions  prevailed  during  1906:  River  frozen  January  1  to  March  24;  Maidi 
21  to  24,  ioe  rotten;  March  25,  ice  coming  down  river;  March  26,  ioe  nearly  gone;  March.  27,  ioe  entirplr 
gone  above  and  in  front  of  engineer's  camp;  November  18  and  19.  Ice  coming  down  and  freezing  to  banb . 
November  20,  channel  partly  frozen  over;  November22,  ioe  Jam  below  gage;  November  25  txTD^sember.^ 
river  frozen  over  at  gage,  and  about  200  feet  above  and  below;  December  6,  channel  open.  Thickn^'. 
of  ice  in  feet:  January  1-^,  2.0;  January  4,  2.1;  Januaij  5-^,  2.2;  January  9-20,  2.3;  January  21  toFf^^ 
ruary2, 2.4;  FebruaiyStoO.  2.3;  February  7-9, 2.2;  February  10-11,2.1;  February  12-16, 2.0;  Febrcarr 
17-20, 1.8;  February  21  to  March  6, 1.7;  March  7-16, 1.5;  March  17, 1.4;  March  18-19, 1.3;  Uanvh  20.  \± 
March  21-24  (rotten),  1.0. 

Rating  tables  for  Gunnison  River  at  east  portal  of  Gunnison  tunnel^  Colo. 

APRIL  9,  1905,  TO  JUNE  10,  1906.« 


Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Ga*e 
;  height. 

Feet. 

Dis- 
charge. ' 

Sec.-ft.  ! 

Gage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Sec.-ft.  1 

Feet.     Sec.-ft.  ' 

Sec-ft, 
5.540 

5  00 

400 

6.00 

1,025 

7.00 

1.900 

8.00 

2.^920 

10.00 

6.10 

450 

6.10 

1,105 

7.10 

1,995 

8.20 

3,140 

10.20 

5,850 

5.20 

505 

6.20 

1,185    1 

7.20 

2,090 

8.40 

3,380    , 

10.40 

6.170 

5.30 

560 

6.30 

1.270 

7.30 

2.190 

&eo 

3,620    \ 

10.60 

6,500 

5.40 

020 

6.40 

1,355 

7.40 

2,290    1 

,    &80 

3,870 

10.80 

6.840 

5.50 

680 

6.50 

1,440 

7.50    ,    2.390 

9.00 

4,130 

11.00 

7,200 

5.60 

7«    , 

6.60 

1,530 

7.60 

2,490 

9.20 

4,390 

12.00 

9.150 

5.70 

810    ' 

.    6.70 

1,620    ' 

7.70 

2,500 

9.40 

4,670 

13.00 

11.370 

5.80 

880    1 

6.80 

1,710    1 

7.80 

2,700 

.    9.00 

4.950 

.14.00 

13,900 

6.00 

950 

6.90 

1,806    , 

7.90 

2,810 

9.80 

5,240 

1 

1 

JUNE  11  TO  DECEMBER  6,  1906.6 


5.40 
6.50 
6.60 
6.70 
6.80 
6.90 
6.00 
6.10 
6.20 


380 
430 
480 
535 
595 
660 
725 
790 
860 


6.30 

930 

6.40 

1,005 

6.50 

1,080 

6.60 

1,160 

6.70 

1,240 

6.80 

1,325 

,    6.90 

1,410 

7.00 

1.600 

7.10 

1,500 

7.20 
7.30 
7.40 
7.50 
7.60 
7.70 
7.80 
7.90 
8.00 


1,665 
1,780 
1,875 
1,975 
2,075 
2,180 
2,285 
2,390 
2,500 


8.20 
8.40 
8.60 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 


2,725 
2,960 
3,200 
3,460 
3,720 
4,000 
4,280 
4,580 
4,880 


10.00 
10.20 
ia40 
10.60 
10.80 
11.00 
12.00 
13.00 
14.00 


5.200 
5.540 
5,800 
6.250 
6.620 
7,000 
9.070 
11,370 
13,900 


J 


a  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measaremests 
made  prior  to  June  10, 1906,  and  is  well  defined. 

b  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measurement^ 
made  after  June  10, 1906,  and  is  well  deflned. 
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Monthly  discharge  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel.  Colo.,  for  1905-6. 


Month. 


1906. 


April  9-30. 

ay 


^ 


June 

July 

August 

Septeml^er. 
October... 
November. 


DischAige  in  second-feet. 
Maximum. '  Minimum.  I    Mean. 


Total  in 
aore-feet. 


3,320 

950 

9,040 

2'«S 

13,800 

4,200 

3,800 

1,440 

2,760 

680 

746 

460 

712 

450 

560 

400 

1,430 

5,220 

8,360 

2,040 

1,130 

560 

519 

491 


The  period , 


1906. 


March  27^1 
April 


62,400 

321,000 

497,000 

125,000 

69.500 

33,300 

31,900 

29,200 


ADI 


June 

July 

August 

September 

October 

November  1-20. 


The  period . 


1,360 

4,530 

10,000 

14,700 

5,370 

2,180 

1,880 

1,320 

860 


1,270 

1,360 

2,500 

5,540 

2,340 

930 

660 

595 

380 


1,310 
2,270 
6,620 
8,830 
3,510 
1,470 
1,060 
905 
714 


1,170,000 


13,000 

135,000 

407,000 

625,000 

216,000 

90,400 

63,100 

65,600 

28,300 


1,530,000 


Note.— The  above  values  are  excellent. 


GUNNISON   RIVER   AT   WHITEWATER,  COLO. 

This  station  was  regularly  established  April  10,  1902,  incomplete 
series  of  gage  heights  having  been  obtained  during  1895,  1897,  and 
1901.  It  is  located  at  the  steel  wagon  bridge  constructed  by  the 
State  of  Colorado  at  a  point  about  one-half  mile  above  the  railroad 
station  at  Whitewater,  on  the  Denver  and  Rio  Grande  Railroad.  It 
was  intended  that  this  station  should  replace  that  formerly  main- 
tained on  the  Gunnison  at  Grand  Junction,  which  was  abandoned  on 
account  of  conditions  that  rendered  accurate  gagings  impossible.  The 
conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  175,  page  112,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Gunnison  River  at  Whitewater ^  Colo.j  in  1906. 


I>ate. 


April  12 

May  6 

May  18 

May  30 

June  20 

November  20 . 


Ilydrographer. 


Width. 


R.  I.  Meeker.. 

do 

E.C.  Murphy. 
R.I.Meeker.. 

do , 

do 


Feet. 
278 
278 
277 
278 
278 
244 


Area  of 
section. 


Qaee 


Dls- 


hei£^t.  I  charge. 


Sq.ft. 

Feet. 

1,110 

6.35 

2,190 

10.22 

2,710 

11.85 

2,790 

12.12 

2,430 

10.86 

592 

4.20 

Sec.-ft. 
3,440 
11,600 
16,900 
18,200 
13,300 
950 
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SURFACE  WATER  SUPPLY,  1906. 
Dally  gage  heightf  in  feet,  of  Gunnison  Hirer  at  Wkitewaier,  Colo., for  1906. 


Note. --The  alwve  tabic  is  applicable  only  for  open-channel  conditions.    It  is  based  on  diRchaiF^ 
nieaRuremenlH  made  during  1902-1 906.and  is  well  defined. 

Monthly  discharge  of  (runnison  River  at  -Whitewater,  Colo.^  for  J906. 

[Drainage  area,  7,870  square  miles.] 


Month. 


Discharge  In  second-feet. 
Maximum.   Minimum  ,   Mean. 


Run-off. 


ToUl  in 

acrp-feet.    Sec.  ft.  per '  Depth  .n 

inchf*- 


Jcc.  ft.  pel 
sq.  mile. 


April 10,700'  1,730  4,590  273,000 

May 21,700  5,130  14,800,  910,000 

June I  21,900  6,920  14,400  857,000 

July I           7,350  3,190  1  4,710  290,000 

August I           3,400  1,290  2,080  128,000 

September 2.8()0  1,050  1,680  i  100,000 

October 2,300  1,420  1,690,  101,000 

The  period 2,660,000 


0583 

1.88 
1.83 

.264 
.213 
.215 


2.i: 

(I  fO 

0  .* 

t.  -'4 

a  2: 


Day 

■ 

Apr. 

!-.. 

1 
June. 

July. 

Aug. 

Sept. 

1 

'                1 

1 

5.12 
5.22 
5.12 

7.50 
7.45 
7.80 

11.40         8.35 
11.50        8.55 
11.55         8.45 

6.10 
6.00 
6.35 

4.50 
5.00 
5.00 

2... 

5  ■^- 

3.... 

• 

4 

4.97  \      a20 
5. 17  .      9. 20 

11.25  .      8.25 
11.20         8.10 

6.15 
5.95 

5.80 
5.75 
5.60 
5.50 
5.35 

5.05 
5.00 
5.00 
5.00 
5.05 

• 

5.00 
5.10 
5.10 
5.10 
5.05 

5.05 
5.25 
5.45 
5.35 

4.S5 
4.75 

4.70 
4-&5 
4.50 
4.50 
4.40 

4.40 
4.35 
4.25 

4.20  1 
4L65 

5.35 
5.45 
5.30 
5.05 
5.00 

4.75  1 
4l85  : 
5.00 
5.00 

•     ■ 

5 

•     « 

6 

^.32 
5.97 
6.27 

9.90       11.60         7.80 

xV 

7 

10. 30       11. 00 
10.45       W.V, 

7.75 
7.70 
7.60 
7.45 

7.35 
7.40 
7.30 
7.30 
7.45 

7.30 
7.05 
6.85 
6.90 
a  75 

&60 
6.30 
6.30 
6.20 

vf 

8 

'      i' 

9 

6.02       ll.a?  !     11.00 

5  '• 

10 

5.62       11.45 

11.45 

12.00 
12.50 
12.95 

4i«. 

11 

&12 
&42 
6.07 

11.80 
12.05 
11.65 

4^ 

12 

4  7.- 

13 

4:1 
4:1 
4? 

14 

5.72       11.40       13.10 
5.95       10.80  1     12.90 

15 

16 

1 
&35       11.20 

12.65 
12.45 
12.10 
11.10 

laso 

10.60 

10.45 

10.15 

9.90 

4-'' 

17 

7.05 
7.25 
7.60 
7.55 

8.10 
8  75 
9.35 

11.45 
11.75 
12.25 
12.80 

13.05 
13.00 
12.80 
12.65 

4"'.' 

18 

4»v 
4n 

19 

20 

4"' 

21 

4* 

22 

.\  t.t 

23 

4V 

4S 

24.... 

9.90 

25.... 

'      9.55 

12.55 

9.55 

6.40 

5.15 

4.95 

47i 

20. . . . 

8  75 

11.60 

8.90 

6.35 

4.95 

5.10 

475 

27 

8.15 
7.75 

10.80 
11.45 

a70 
8.65 

6.30 
6.35 

4.90 
4.75 

5.30  ! 
5.95  ! 

4v 

28.... 

0.  V 

29... 

8.05 

12.05 

8.55 

6.30 

4.65 

5.65 

.'■  .«i 

30.... 

7.90 

11.95 

8.35 

6.30 

4.55 

5.55 

4.* 

31 

11.45  ! 

&25 

4.50    

fc.                    

for  1906. 

4*' 

Rating  table  for 

Gunniaon 

River  at  Whii 

ewater,  Colo., 

flagc 
ht'ignt. 

Dis- 
charge. 

Sec.-ft. 

i   Gaffe 
height. 

Fret. 

Dis-        G 
charge,    he 

lage 
ight. 

Dis- 
charge.   1 

1 

Gage 
height. 

Dis- 
charge. 1 

'  Gage 
height. 

Feet. 

Dis- 
chsige. 

Sec.-ft. 

Ffel. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.20 

1,050 

5.20 

1,970         6.20         3,190          7.40 

5,040 

9.40 

9.390 

4.30 

1,130 

5l30 

2,075     ,    6.30 

3,330     ,    7.60 

5,400    . 

ft60 

9.900 

4.40 

1,210 

5l40 

2.18.'>          6.40 

3,480     '    7.80 

5,790    ' 

ft80 

10.420 

.   4.50 

1,290 

5.50 

2,295          6.50 

3,630    , 

&00 

tt,190    1 

10  00 

10.970 

4.60 

1,380 

5.60 

2,415          6.60 

3,780    ' 

&20 

6.605    1 

11.00 

13.980 

1 

4.70 

1,470    ■ 

5.70 

2.535    , 

6.70 

3,930 

a40 

7,025 

12.00 

17,430 

4.80 

1,500 

5l80 

2,665    1 

6.80    !    4,080          8.60 

7,460 

13,00 

21,460 

4.90 

1,660 

,    5l90 

2,795    ' 

6.90    -    4,230          &80 

7,915 

5i00 

1,7(>0 

6.00 

2.925 

7.00    !    4,390          9.00 

8.400 

' 

SlIO 

l,8r>5 

6.10 

3,055 

1 

1 

'.20 

A 

1,710 

9.20 

8,890 

1 

Note.— Values  are  rated  as  follows:  April  to  July,  excellent;  August  to  October,  good. 
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NORTH    FORK   OF   GUNNISON    RIVER    NEAR    HOTCHKISS,    COLO. 

This  station  was  established  April  13,  1904,  and  discontinued 
March  31,  1906.  It  is  locat^^d  4  miles  below  Hotclikiss,  Colo.,  on  the 
ranch  of  L.  Gorsuch,  and  replaces  the  station  maintained  during 
1903  at  the  highway  bridge  one-half  mile  east  of  Hotchkiss  and 
abandoned  because  of  unsatisfactory  conditions.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.,  175,  page  115,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Daily  gage  height,  in  feet,  of  North  Fork  of  Gunnison  River  near  Hotchhiss,  Colo.,  for  1906. 


Day. 


Jan. 


Feb. 


Mar. 


Day 


1 

2.30  1 
2.30  , 
2.25 
2.25 
2.20  1 
2.20 
2.15, 
2.18 
2.22 
2.30  , 
2.32  ' 
2.  35  , 
2.40  , 
2.40  ' 
2.38  1 
2.32  , 

1.1)5 
1.95 
2.00 
2.02 
2.05 
2.10 
2.10 
2.10 
2.05 
2.a'> 
2.10 
2.10 
2.08 
2.02 
2.02 
2.02 

1.85 

2 

1.80 

3  

1.78 

4 

1.  75 

5 

1.75 

6  

1.80 

i 

1.85 

8  

1.85 

9 

1.90 

10 

1.90 

11 

2.00 

12 

2.00 

13 

2.05 

14 

2.28 

is...: 

16 

2.10 
2.00 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

2.25 

2.00 

1.95 

2.18 

1.98 

ZOO 

2.20 

1.95 

1.92 

2.25 

1.95 

1.90 

2.20 

1.90 

2.25 

2.15 

1.92 

2.15 

2.10 

1.95 

2.10 

2.08 

1.92 

2.25 

2.05 

1.88 

2.50 

2.00 

1.88 

a  10 

2.00 

1.88 

2.55 

2.00 

1.85 

2.55 

2.00 



2.50 

2.00 

2.45 

2.00 

2.58 

UNCOMPAHORE    RIVER    NEAR    COLOXA,    COLO. 

This  station  was  established  April  9,  1904.  It  is  located  at  the 
private  road  bridge  of  J.  M.  Duckett,  in  T.  47  N.,  R.  8  W.,  one-half 
mile  above  Eldredge  siding  on  the  Denver  and  Rio  Grande  Railroad 
and  3  miles  above  Colona,  Colo.  It  is  best  reached  by  driving  from 
Montrose.  The  station  replaces  one  that  was  established  August  10, 
1903,  at  Kettle's  bridge,  1  mile  south  of  Colona,  to  take  the  place  of 
the  original  station,  which  was  located  one-half  mile  northeast  of 
Colona.  Both  of  these  staticms  were  abandcmed  because  of  unsatis- 
factory conditions.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  120,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  measuremmt.s  of  Uncompahgrc  River  near  Colona.  Colo.,  in  1906. 


Date. 


April  15 R.  I.  Meekor. 

Mays do 

June  1 do , 

June  22 do 


Hydrograplvr. 


I  ^^  '^^"-    s»<«tion.  I   height. 


Fret. 
45 
47 
47 
47 


Sq.  ft. 

m 

112 
121 
191 


I 


Feet. 
1.42 
2.38 
2.48 


Dis- 
charge. 

Sec.-ft. 

188 

653 

792 

1,120 
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SURFACE   WATER  SUPPLY,  1906. 


Daily  gage  height,  in  fed,  of  Uneompahgre  River  near  Colona,  Colo.,  for  1906. 


Day. 


Apr.      May. 


June. 


Day. 


Apr.       May.      Jime. 


1 

2 

3 

4 ■ 

5 

6 

7 

8 

9 

10 1 

" ' 

12 

13 

14 

15 1.42 

16 1. 45 


1.75 
1.70 
1.70 
2.00 
2.35 
2.35 
2.35 
2.50 
2.45 
2.35 
2.35 
2.55 
2.45 
2.20 
Z25 
2.45 


2.50 
2.30 
2.50 
2.30 
2.55 
2.50 
2.60 
2.55 
3.15 
3.35 


17 

1 

'      1.60 

18 

1.68 

19 

1.70 

20 

1.68 

21 

1.95 

22 

'      2.25 

23 

2.55 

24 

2.20 

25 

2.00 

26 

2.00 

27 

1.90 

28 

1      1.85 

29 

1.85 

30 

1-  8.«i 

31.:           ::::::::::'...::... 

2.55 
2.70 
3.00 
2.90 
2.75 
2.85 
2.70 
2.50 
2.50 
2.20 
2.50 
2.80 
2.70 
2.55 
2.35 


Note.— The  gage  was  displaced,  the  bench-mark  destroyed,  and  the  channel  changed,  about  June  lu. 
raoords  after  that  date  are  of  no  value. 

UNCOMPAHGRE    RIVER   AT   MONTROSE,    COLO. 

This  station  was  established  April  22,  1903.  It  is  located  at  the 
iron  highway  bridge  west  of  Montrose  and  one-fourth  mile  west  of 
the  Denver  and  Rio  Grande  Railroad  near  Haskell  Park.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  122,  where  are  given  also  referenct^s  to 
publications  that  contain  data  for  previous  years. 


Discharge  measurement  of  Uneompahgre  River  at  Montrose j  Colo.,  in  1906. 


Date. 


Hydrographer. 


April  14. 
MAy7... 
June  1 . . 
June  22.. 


R.  I.  Meeker. 

do 

do 

do 


width. 

Area  of 
section. 

Gage 
hei^t. 

Feet. 
31 
35 
40 
42 

33 

82 

87 

106 

JPert. 
1.85 
3.32 
3.50 
3.80 

Dis- 
chaije. 

Sec-fl. 
47 
3K) 

414 
5C> 


Daily  gage  height ^  in  feet,  of  UTicompahgre  River  at  Montrose,  Colo.  ^  for  1906. 


Day. 


1 
2 
3 

4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


Jan. 


2.00 
2.00 
2.25 
2.05 
2.30 

2.28 
2.08 
2.22 
2.25 
2.15 

2.20 
2.00 
2.08 
2.05 
2.10 

2.00 
2.10 
2.10 
2.22 
2.10 


Feb. 

Mar. 

Apr. 

Max. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.15 

2.06 

2.15 

2.48 

3.50 

3.60 

2.70 

1.68 

2.35 

2.06 

1.98 

1.95 

2.45 

3.62 

3.40 

2.85 

1.80 

2.20 

2.12 

1.75 

1.92 

2.45 

3.30 

3.05 

2.70 

1.70 

2.25 

2.06 

1.92 

1.95 

2.85 

3.05 

2.88 

2.60 

1.62 

2.12 

2.10 

1.92 

2.10 

3.15 

3.62 

2.75 

2.55 

1.55 

2.15 

2.10 

1.88 

2.00 

3.30 

3.58 

2.58 

2.35 

1.50 

2.06 

2.08 

1.90 

2.35 

3.45 

3.60 

2.45 

2.20 

1.52 

2.02 

2.06 

1.88 

2.18 

3.62 

3.58 

2.78 

2.10 

1.62 

2.02 

2.02 

1.98 

2.15 

3.90 

3.80 

2.92 

1.96 

1.95 

2.00 

2.08 

2.00 

2.40 

3.65 

4.55 

2.60 

1.95 

1.88 

1.95 

2.05 

2.05 

2.42 

3.80 

5.10 

3.05 

1.92 

1.90 

1.90 

2.06 

1.96 

2.18 

3.88 

5.45 

3.18 

1.90 

1.95 

1.85 

2.05 

1.95 

1.98 

3.32 

5.88 

3.10 

1.95 

1.92 

1.90 

1.95 

2.00 

1.96 

3.12 

5.45 

3.18 

2.12 

2.02 

1.90 

2.02 

1.90 

2.05 

3.06 

5.60 

3.10 

2.10 

2.35 

1.96 

2.05 

1.90 

2.08 

3.45 

5.75 

2.05 

2.05 

2.78 

1.92 

2.08 

1.82 

2.28 

3.55 

6.75 

2.72 

2.12 

2.25 

1.96 

1.95 

1.88 

2.50 

4.02 

4.80 

2.90 

2.25 

2.05 

1.95 

2.00 

1.88 

2.55 

4.30 

4.60 

2.75 

1.95 

2.00 

1.80 

2.02 

1.75 

2.52 

4.55 

4.85 

2.88 

1.05 

2.05 

1.95 

Nov.  Dec, 


2.20 
2.25 
2.05 
2.15 
1.90 

1.96 
1.95 
2.00 
1.95 
1.96 

2.05 
1.9S 
1.92 
1.S2 
1.83 

1.92 
1.90 
2.05 
2.02 
2.06 


2.48 
2.5P 
2.5d 
2.60 
2.SS 

2.45 

2.40 
2.35 
2.4S 

2.45 

2.50 
2.50 
2-« 
2.3S 

2. 28 

2.20 
2.25 
2.25 
2.35 
2.38 
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Daily  gageheight,infeetjOf  Uncompahgre  River  at  Montrose ^  Colo. j/or  1906 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

2.88 
3.22 
3.60 
3.70 
3.20 

2.85 
2.55 
2.65 
2.70 
2.72 

Hay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I'l 

2.18 
2.10 
2.50 
2.06 
2.00 

2.05 
2.08 
2.08 
2.08 
2.02 
2.00 

2.00 
2.08 
1.96 
1.90 
1.90 

1.92 
1.92 
2.02 

1.96 
2.02 
2.10 
2.30 
2.25 

2.15 
2.12 
2.10 
2.12 
2.02 
2.00 

4.15 
4.28 
4.02 
3.82 
3.65 

3.48 
3.25 
3.70 
3.95 
3.58 
3.50 

3.82 
3.88 
3.80 
3.60 
3.45 

3.52 
3.35 
3.20 
3.00 
3.40 

2.80 
2.65 
2.75 
3.25 
2.90 

2.75 
3.15 
3.25 
3.05 
3.  OR 
2.80 

2.25 
2.20 
2.05 
2.30 
2.05 

1.92 
1.92 
1.88 
1.88 
1.88 
1.68 

2.10 
2.05 
1.82 
1.90 
2.40 

2.25 
2.50 
2.45 
2.% 
2.35 

2.05 
1.95 
2.05 
2.05 
2.15 

2.25 

2.20 

2.35 

2.15 

2.05. 

2.15 

2.15 
2.15 
2.25 
2.40 
2.20 

2.35 
2.40 
2.50 
2.52 
2.48 

2.35 

22 

2.35 

23 

2.30 

24 

2.32 

2.'». 

2.32 

2« 

2.35 

^4 ...,....., 

2.30 

2S 

2.30 

2fl 

2.25 

.10 

31 

2.30 
2.40 

Rating  tables  for  Uncompahgre  River  at  Montrose  ^  Colo. 
JANUARY  1, 1905,  TO  APRIL  22, 1906.« 


Gage 
he^t. 

Dl8-      1 

chazge. 

Gage 
height. 

Feet. 
2.10 
2.20 
2.30 

Dis- 
chaiige. 

Gaffe 
1  height. 

Dls- 
chaige. 

.   Gage 
height. 

Die- 
charge. 

Gage 
height. 

Die-      1 
charge.    ' 

Feet. 
1.70 
1.80 
1.90 
2.00 

Sec.^.  1 

39 

47 
57 

Sec.-ft. 

82 
96 

'    Feet. 
2.40 
2.50 
2.60 

8ec.-ft. 
Ill 
127 
144 

Feet. 
2.70 
2.80 
2.90 

Sec.'ft. 

m 

184 
207 

i 

Feet. 
3.00 
3.10 
3.20 

Secrfl. 

267 
285 

APRIL  23,  1906,  TO  DECEMBER  31,  1906. » 


1.50 

32 

2.20 

116 

2.90 

262 

3.60 

461 

4.60 

850 

1.60 

40 

2.30 

133 

3.00 

288 

1    3.70 

493 

4.80 

970 

1.70 

50 

2.40 

151 

3.10 

315 

3.80 

526 

5.00 

1,125 

1.80 

61 

2.50 

170 

3.20 

343 

3.90 

560 

5.20 

1,300 

1.90 

73 

2.60 

191 

3.30 

371 

4.00 

505 

5.40 

1,500 

2.00 

86 

1    2.70 

213 

3.40 

400 

4.20 

671 

5.60 

1.725 

2.10 

100 

1    2.80 

1 

237 

3.50 

430 

1    4.40 

755 

5.80 

1,970 

i 

o  Th  is  table  is  applicable  only  for  open-channel  condi tione .  1 1  is  based  on  one  discharge  measurement 
made  during  1906  and  the  form  of  previous  curvee  and  is  not  well  defined. 

^  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measurements 
made  during  1904-1906  and  is  well  defined  between  gage  heights  2  feet  and  4  feet. 

Monthly  discharge  of  Uncompahgre  River  at  Montrose,  Colo.,  for  1906. 

[Drainage  area,  565  square  miles.] 

Discharge  in  second-feet. 


Month. 


Maximum.   Minimum. 


I    -  - 


January ...".... 

February 

March 

.\pTil 

May 

.lurie 

July 

.\ugust 

September 

October 

November. 

December 

The  year 


127 

57 

76 

47 

96 

36 

493 

49 

826 

160 

2,070 

288 

461 

160 

250 

48 

232 

32 

142 

61 

174 

73 

191 

116 

Mean. 


71.9 
60.6 
56.0 

150 

456 

796 

276 

111 
93.1 
94.9 

105 

148 


ToUl  In 

Run-off. 

acre-feet. 

Sec.  ft.  per 
sq.  mile. 

Depth  in 
inches. 

4,420 

0.127 

0.16 

3,370 

0.107 

.11 

3,500 

0.101 

.12 

8,930 

0.265 

.30 

28,000 

0.807 

.93 

47,400 

1.41 

1.57 

17,000 

0.488 

.56 

6,820 

0.196 

.23 

5,540 

0.165 

.18 

5,840 

0.168 

.19 

6.460 

0.186 

.21 

9.100 

0.262 

.30 

2,070 


32 


202 


14<^,000 


.357 


4.85 


Note. — Values  are  rated  as  follows: 
good;  May  and  June,  excellent. 


January  to  March,  August  to  Deceml)cr,  fair;  April  and  July, 
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SURFACE    WATER   SUPPLY,  1906. 


UNCOMPAHGRE    RIVER    AT   DELTA,    COLO. 


This  station  was  established  April  29,  1903.  It  was  origmally 
located  at  a  highway  bridge  one-fourth  mile  above  the  Denver  and 
Rio  Grande  Railroad  bridge,  but  on  November  17,  1903,  the  station 
was  removed  to  the  Denver  and  Rio  Grande  Railroad  bridge,  one- 
fourth  mile  northwest  of  the  Denver  and  Rio  Grande  Railroad  sta- 
tion, in  order  that  the  measured  discharge  of  the  river  might  include 
the  mill-ditch  waste.  Excluding  the  discharge  of  seasonal  high 
water  in  May  or  Jime  and  an  occasional  rise  from  local  storms,  the 
water  passing  this  station  is  entirely  seepage  water  from  irrigation 
above.  The  conditions  at  this  station  and  the  bench  marks  an^ 
described  in  Water-Supply  Paper  No.  17o,  page  125,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  vicasurenicnts  of  Vncompahgrc  River  at  Delta,  Colo.,  in  1906. 


Dato. 


April  13 R.  T   Meokor. 

Mays <lo 

Mav  9 do 

May  30 do 

May  31 do 


llydrograpluT. 


1 
Width. 

ArpH  of  ■ 
spt'lion. 

Oa«o 
hoight. 

F(ef. 

Sq.  ft. 

Fcft. 

Sti.-r. 

5.'> 

ol  1 

l.I.> 

u^ 

(>5 

17it  ' 

3.  I'D 

vT 

U'> 

17i>  1 

3.  IS 

>44 

(ft 

1K4  , 

3.25 

v"< 

(o 

172 : 

3.01 

-'W 

Daily  gmje  height,  in  fret,  v.f  rririrm pahgre  River  at  Delta,  Colo.,  for  1906. 


Day 


f.. 


s. 
u. 

10. 

II. 

12. 
13. 
N. 

Ifi. 
17. 
IS. 
19. 
20. 


21. 
22 

2.r 

21. 


2<) . 
27. 
2S. 
2«». 
30. 
31. 


Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.51 

O.SS 

1.82 

2.8.3 

1.82  1 

1.47 

0.98 

1.63 

l.M 

1.42 

0.8S 

1.61 

2.78 

1.81 

1.80 

1.08 

1.63 

1  <'• 

1.36 

0.90 

1.62 

2.62 

1.68 

1.76 

1.10 

1.56 

1.37  ; 

0.(tt 

1.71 

2.48 

1.60 

1.67 

1. 10 

1.50 

1.37  ! 

O.IK) 

2.37 

2.53 

1.48 

1.60 

1.04 

1.49 



1.31 

0.89 

2.57 

2.35 

1.22 

1.67 

1.02 

1.52 

1.2S 

0.(« 

2. 92 

2.40 

1.17 

1.47 

1.03 

1.52 

1.22 

1.18 

3.07 

2.24 

1.39 

1.36 

1.01 

1.51 

1.27 

1.02 

3.27 

2.22 

1.18 

1.25 

1.01 

1.46 

1.16 

1.01 

3. 21 

2.50 

1.06 

1.15 

1.00 

1.40 

0.99 

1.44 

3.2.5 

3.05 

1.06 

I.(M 

1.06 

1..16 

l.OS 

1.40 

3. :« 

3.28 

1.21 

i.a5 

1.01 

1.S5 

1.19 

l.lfi 

3. 36 

3. 52 

1.16 

1.05 

1.02 

1.39 

1.23 

0.9S 

3.  17 

3.91 

1.09  . 

1.04 

1.01 

1.41 

1.12 

0.88 

2.91 

3.70 

1.26 

1 

1.06 

1.23 

1.42 



1.01 

0.90 

2.98 

3.71 

1.20 

1.09 

1.67 

1.41 

1.02 

0.<M 

3.  25 

3.87 

1.15 

1.06 

1.91 

1.40 

1.01  , 

i.;io 

3.  IS 

'      3. 77 

1.09  • 

1.11 

1.51 

1.38 

0.07  1 

l..*>9 

3. 6.') 

3.06 

l.:w 

1.10 

1.42 

1.37 

0.98 

1.59 

3. 82 

3.00 

1.30 

1.04 

1.37 

1.52 

1.06 

1.87 

3.92 

2.78 

1.27' 

1.07 

1.39 

1.65 

LIS 

2.  46 

3.  SO 

2.52 

1.20 

1.34 

1.36 

1.65 

.. 

I.IS 

2.i»3 

3.  .')6 

2. 54 

1.14 

1.56 

1.36 

1.63 



1.  M 

3.  22 

3.  ev.5 

2. 39 

1.49 

1.38 

1.41 

1.71 

•  • 

1.27 

2.01 

4.10 

2.  -22 

1.58 

1 

i.ao 

1.48 

1.70 

...     .- 

1.28 

2.29 

3. 37 

2.17 

1.25 

1.15 

1.69 

1.75 

1.2*)  1 

2.10 

3.02 

2.0$) 

1.50 

1.13 

1.80 

1.79 

1.14  < 

1.S6 

3. 15 

1.9.5 

1.63 

1.06 

1.84 

1.83 

1.11 

2.  o;{ 

3.  42 

1.79 

1.86 

l.W 

1.78 

1.85 

1.01 

1.72 

3.  26 

1.80 

1.87 

0.99 

1.69 

1.81 

0.92 

1 

3.01 

1.61 

1.00 

1.73 

Note.— Tho  rivor  was  gorged  with  ico  during  Jainiiiry  and  February. 


GIINN180K   KIVER   DKAINAOE   BASIN. 


95 


Rating  table  for  Unconipahgrc  River  at  Delta,  Colo,  y  for  1906. 


Gaee  ,     Di8- 


Qage       Dis-     ,   Gage       Dis-     ,   Gage 


Dis- 


KiBge  I    1^18-        uaee       i^is-     ,   uafe       uia-     ,   uaxe  i     via-    i,   ita«e 
.  height. !  charge.  "  helgnt.  I  charge.  I  height. '  charge.  >  heignt.   charge,    height 


Frrt. 

o.go 

1.00 
1. 10 
1.20 
1.30 
l.-tO 
l.-W 


Src.-ft. 

71 
38 
ol 
67 
8.5 
ia5 
128 


Feft. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


Sec.'ft. 
1.52 
179 
208 
239 
272 
.'107 
;i44 


Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Sec.'ft. 
3^ 
425 
470 
515 
565 
615 
670 


Ffet. 

Sec.-ft. 

Feet. 

3.00 

725 

3.70 

3.10 

785 

3.80 

3.20 

845    , 

3.90 

3.30 

910 

4.00 

3.40 

975 

4.10    1 

3.  .50 

1,045 

.3.60 

1,115 

■ 

Dis- 
charge. 

Sec.-ft. 
1,190 
1,265 
1,345 
1,425 
1,510 


Note.— The  above  tablo  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  discharge 
measurements  made  during  1904-1906  and  is  well  defined. 

Monthly  discharge  of  Uncompahgre  River  at  Delta,  Colo.,  for  1906. 

[Drainage  area,  1.130  square  miles.] 


Month. 


i         Discharge  in  a<»cond-leet. 

I  r 

Maximum.   Minimum.      Mean. 


Run-off 

Total  in     -  — 

acre-feet.     Sec.-ft.  per 
sq.  mile. 


Depth  in 
inches. 


March 

April 

May 

.June 

July 

August 

Sept*'mbcr. 
October... 


130 

1,510  , 
1,3,50  I 
230  I 
208 
242 
224 


29 
25 
157 
2a5 
46 
37 
36 
97 


6.5.6 
175 
827 
629 
108 

82. 

97. 
145 


8 
7 


The  period . 


4,030 

10,400 

50,800 

37,400 

6,640 

5,090 

5,810 

8,920 

129,000 


,a58 
.1.55 
,732  ] 
.5.57  i 
.096  , 
.073 
,086 
.128 


.07 
.17 
.84 
.62 
.11 
.08 
.10 
.15 


Note.- -Values  are  rat<'d  as  follows:  May  and  June,  excellent;  remainder  of  the  iK»riod.  good. 

COIX)RAI>0  RIVER  DRAIKAGE  BASIN  BETWEEN  JUNCTION 
OF  GRAND  AND  CiREEN  RIVERS  AND  YUMA. 

COLORADO  RIVER. 


DESCRIPTION    OF   RIVER. 

F'rom  the  junction  of  Grand  and  Green  rivers  the  Colorado  flows 
south  westward,  passes  across  the  northwestern  comer  of  Arizona, 
then  turns  to  the  south  and  for  the  remainder  of  its  course  forms  a 
part  of  the  southeastern  boundary  of  Nevada  and  CaHfornia  and  the 
western  boundary  of  Arizona.  It  empties  into  the  Gulf  of  California 
a>>out  60  miles  below  Yuma,  Ariz.  The  canyons  through  which  it 
flows  are  world  famed  and  need  not  here  be  described. 

The  Colorado  has  been  called  the  Nile  of  America,  and  like  the 
Nile  it  is  subject  to  an  annual  summer  rise  which  comes  at  the  time 
when  it  is  most  needed  for  irrigation.  It  is  of  interest  to  compare 
the  Colorado  with  Nile  and  Susquehanna  rivers.  The  Nile  is  similar 
in  type,  while  the  Susquehanna  shows  the  difference  in  flow 
between  arid  and  humid  regions.  In  the  comparison  a  normal  year 
based  upon  records  of  the  past  ten  years  for  the  Colorado  and  Sus- 
quehanna rivers  and  such  data  as  could  be  found  in  regard  to  the 
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Nile  have  been  used.     The  Colorado  has  been  taken  as  the  standard 
of  comparison. 

The  Nile  has  5.7  times  the  drainage  area  and  the  Susquehanna 
about  dne-^ighth  the  area  of  the  Colorado. 

The  rainfall  in  the  Nile  basin  is  3.8  times  greater;  that  in  the  Sus- 
quehanna basin  is  4.5  times  greater.  The  run-off  per  square  mile 
from  the  Nile  basin  is  1.9  times  greater;  that  from  the  Susquehanna 
basin  is  37  times  greater.  The  ratio  of  run-off  to  rainfall  in  the  Nile 
basin  is  2  times  smaller;  that  of  the  Susquehanna  basin  is  8.2  times 
greater. 

The  discharge  of  the  Nile  is  10.8  times  greater;  that  of  the  Sus- 
quehanna is  4.5  times  greater. 

The  maximum  flow  of  the  Colorado  is  from  70,000  to  110,000 
second-feet  and  occurs  in  May,  June,  or  July;  for  the  Nile  it  is  about 
353,000  second-feet  and  occurs  about  the  first  of  September;  for  the 
Susquehanna  it  is  from  200,000  to  400,000  second-feet  and  occurs 
during  March,  April,  and  May. 

The  minimum  flow  of  the  Colorado  is  from  2,500  to  3,000  second- 
feet  and  occurs  during  January  and  February;  that  of  the  Nile  is 
about  14,500  second-feet  and  occurs  about  the  end  of  May;  for  the 
Susquehanna  it  is  from  2,500  to  5,000  second-feet  and  occurs  in 
September  and  October. 

The  mean  flow  of  the  Colorado  is  about  10,700  second-feet;  for 
the  Nile  it  is  about  115,800  second-feet;  for  the  Susquehanna  it  is 
about  43,000  second-feet. 

The  water  of  the  Colorado  carries  an  immense  amount  of  sediment, 
reaching  as  high  as  2,000  parts  of  sediment  to  100,000  parts  of  water. 
Prof.  R.  II.  Forbes,  in  Bulletin  No.  44,  University  of  Arizona  Agri- 
cultural Experiment  Station,  says: 

On  the  basis  of  the  profile  constructed  from  available  data  for  the  volume  of  flov 
of  the  Colorado,  and  of  the  year's  silt  determinations  made  in  the  laboratory,  it  is 
estimated  conservatively  that  the  river  during  1900  brought  down  about  61,000.000 
tons  of  sedimentary  material,  which,  condensed  to  the  foim  of  solid  rock,  is  enough 
to  cover  26.4  square  miles  1  foot  deep,  or  to  make  about  164  square  miles  of  recently 
settled,  submerged  mud  1  foot  deep,  reckoning  the  whole  amount  of  mud  for  the  year 
to  average  6.2  times  the  bulk  of  the  solid  sediment. 

A  comparatively  small  amount  of  land  is  irrigated  by  the  waters 
of  the  Colorado,  owing  to  the  fact  that  the  stream  and  its  tributaries 
are  situated  so  far  below  the  level  of  the  irrigable  lands  as  to  render 
their  diversion  extremely  difficult  or  impracticable.  There  are  two 
pumping  plants  that  lift  water  for  irrigation  at  Yuma  and  several  at 
other  points  on  the  river  above  Yuma.  The  Imperial  canal  diverts 
water  from  the  river  at  a  point  about  10  miles  by  river  below  Yuma. 

The  principal  tributaries  of*  the  Colorado  below  the  Grand  and 
Green  are  San  Juan,  Little  Colorado,  Williams  Fork,  and  Gila  rivers. 
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which  enter  from  the  east,  and  Vii^in  River,  which  enters  from  the 
west.  With  the  exception  of  Virgin  River  and  Williams  Fork,  these 
streams  and  their  various  tributaries  are  described  in  other  parts  of 
this  report. 

COLOBADO  RIVER  AT  HARDYVILLE,  ARIZ. 


This  station  was  established  May  11,  1905.  It  is  maintained  in 
cooperation  with  the  State  of  California,  and  is  located  one-fourth 
mile  above  the  deserted  town  of  Hardyville  and  7  miles  above  Fort 
Mohave,  Ariz.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  175,  page  128. 

Discharge  measurements  of  Colorado  River  at  Hardyville,  Ariz.j  in  1906. 


Date. 


Hydrographer. 


Januaiy  1 C.  W.  Jenkins 

January? do 

January  14 ' do 

January  21 ' do 

January  28 do 

Februarys do 

February  12.. .' do 

February  25 do 

March  4 do 

March  11 do 

March  18 do 

March  25 , do 

Aprill ' do 

Aprils ' do 

ApriilS I do 

April  22 ' do 

April  24 
Mav  3.. 
Ma'v  6.. 
Mav  13 . 
Mav  20. 


Murphy  and  I/oe. 
Lee  and  Jenkins. 

C.  W.  Jenkins 

....do 

C.  II.  Lee 


Julv 

JlJlV 

Julv 
Julv 


Mav  27 '  C.W.Jenkins. 

Juiie  3 ! do 

June  9 j do 

June  16 do 

July  1 !  F.  T.  Cavin... 

8 1  Lee  and  Cavin . 

15 F.T.  Cavin... 

22 1 do 

29 ' do 

AufTiist  5 ' do 

August  11 ' do 

August  18 1 do 

August  25 1 do 

September  1...] do 

September  8 . . . ' do 

Septeml)er  15 . .  I do 

September  22...  C.  J.Brunk... 

Sept4?mber29  .' do 

October  6 | do 

October  13 ' do 

October20 i.-  ..do. 


October  28. 
November  4.- 
November  10. 
Noveml)er  17. 


November  24..." do 


.do. 
.do. 
.do. 
.do. 


December  1 

Decembers 

December  15. . . 
December  22... 
December  29... 


.do. 

.do. 

..do. 

.do. 

..do. 


Width. 


Feet. 
440 
430 
430 
435 
435 
435 
435 
435 
372 
375 
445 
445 
455 
455 
455 
470 
470 
460 
470 
485 
497 
550 
500 
500 
500 
470 
470 
4f>S 

4m 

454 
462 
460 
455 
452 
454 
459 
456 
460 
464 
466 
455 
451 
452 
445 
461 
458 
455 
450 
470 
451 
449 
3(M 


Area  of  ,     Qage 


Dis- 


section,    hei^t.      charge. 


Sq.  ft. 
1,530 
1,460 
1,310 
1,660 
1,840 
1,680 
1,720 
1,590 
1,470 
1,460 
3,180 
2,630 
4,320 
3,600 
3,750 
4,480 
5,010 
5,110 
4,600 
7,090 
7,960 
9,400 
10,700 
10,400 
9,060 
8,860 
7,090 
5,500 
5,990 
4,800 
4,070 
3,540 
3,070 
2,860 
2,900 
2,770 
2,520 
2,390 
3,110 
3,200 
2,470 
2,150 
1,910 
1,930 
2,290 
2,180 
1,960 
1,750 
3,420 
2,410 
1,890 
1,530 


Feet. 
3.70 
3.50 
3.30 
4.15 
4.60 
4.10 
4.40 
4.30 
4.10 
4.20 
6.40 
5.80 
7.60 
6.90 
7.30 
8.10 
8.84 
9.00 
8.70 
11.20 
11.90 
14.60 
14.05 
13.10 
14.40 
10.35 
9.30 
8.50 
8.56 
7.55 
7.35 
7.00 
6.45 
6.20 
6.50 
6.6.3 
6.50 
6.73 
7.38 
7.63 
7.00 
6.75 
6.60 
6.80 
7.30 
7.15 
6.85 
6.70 
8.48 
7.25 
6.89 
6.50 


Sec.-fl. 

3,430 

3,440 

3,360 

5,900 

7,850 

5,110 

6,380 

6,350 

5,710 

1,520 

19,400 

12,800 

30,000 

21,500 

24,100 

32,200 

37,600 

40,800 

33,100 

67,200 

63,700 

92,800 

96,200 

92,000 

109,000 

63,700 

47,500 

34,600 

38,100 

27,600 

24,400 

19,500 

16,200 

14,200 

15,500 

12,700 

11,400 

12,100 

16,900 

16,000 

12,000 

9,840 

8,400 

9,470 

12,800 

10,300 

9,430 

7,720 

23,300 

11,300 

9,230 

7,160 


24686— iRR  211—08- 
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Daily  gage  height  j  in  feet,  of  Colorado  River  at  Hardy  ville^  Ariz.  ^  for  1906. 

.  .  ^_  _  .  _ 

Day.  Jan.  i  Feb.     Mar.  ,  Apr.     If  ay.    June,  j  July,  j  Aug.     Sept.  •  Oct. .    Nov.     Dec 


1- 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


a50 
3.5 
3.4 
3.35 

3.4 

3.5 

3.35 

3.3 

3.45 

3.3 

3.35 

3.3 

3.4 

3.35 

3.4 
3.7 
3.8 
3.9 
4.2 

4.15 

4.5 

4.4 

4.3 

4.4 

4.5 

4.4 

4.45 

4.4 

4.4 

4.3 


4.1 
4.05 
4.1 
4.1 

4.1 
4.2 
4.2 
4.3 
4.4 


4.4 
4.4 
4.4 

4.3 

4.3 

4.3 

4.25 

4.2 

4.1 

4.2 

4.' 2*' 

4.2 

4.3 

4.3 
4.3 
4.4 


I 


4.4 

4.2 
4.2 
4.1 
4.1 

4.1 
4.1 
4.2 
4.2 
4.2 

4.25 

4.2 

4.35 

4.5 

5.1 


7.85 

8.25 

7.9 

7.4 

7.45 

1 

7.1 

6.85 

6.9 

&9 

&9 

7.1 
7.1 
7.6 
7.5 
7.35 


6.4 

6.35 

5.9 

5.8 


7. 
7. 
7. 
7. 
7. 


4 

45 
6 
6 
6 


5. 
5. 
5. 
5. 


7.9 


8.8 
&9 


9.5 
9.2 
9.1 
9.2 
8.9 

a8 

8.7 
8.1 

a7 

9.3 

10.1 

10.5 

11.05 

11.85 

11.9 

12.5 

12.75 

12.6 

12.1 

11.9 

12.3 

12.75 

13.4 

13.7 

14.2 


13.2 
13.8 
14.0 
13.8 
13.75 

13.8 
13.6 
13.3 
13.0 
13.1 

13.25 
13.5 
13.1 
13.95 


ia25 
10.0 


9. 
9. 


7.4 

7.4 
7.6 
7.5 
7.35 


14.1 
14.6 
14.8 
15.2 
15.4 

15.0 

15.0 

14.35 

13.8 

13.1 


6.5 

a  4 
a3 

a  55 

7.3 
7.75 


9.2 

14.2 

9.8 

,  14.55 

10.4 

1  14.5 

10.3 

10.0 

;  13.9 

9.2 

9.35 

9.25 

9.35 

9.1 

&9 

&8 

a8 

8.45 
&5 

&35 
&55 

a5 

8.. 55 
&65 

&75 

&6 

8.55 

8.35 

8.15 


7.05 
a85 

as 
a7 
a65 

ae 

a55 

a45 

6.45 

a25 

a  2 
ai 
a3 
a6 
a2 


a  5 

a35 

a35 

a5 

a5 

a55 
a  55 
a7 
a7 
a? 

a55 
a6 
a55 
a  55 
a55 

a  55 
a  5 
ae 
a9 
a7 

a6 
a  75 

7.2 
7.0 

a9 


7.5 
7.7 
7.7 
7.7 

7.6 
7.4 
7.3 
7.2 
7.1 

7.1 
7.1 
7.0 
7.0 

aas 

a9 
a85 
as 
as 
a  75 

a7 

a7 

a7 

a65 

a6 


&65 

ae 


as 
a  75 


a: 

ft  ?o 

6-t 


a9 

&9 
7.0 
7.3 


7.3 
7.2 
7.15 

7.15 
7.15 
7,1 
7.0 

a9 


' '    .. 


13.4 


12.4 

ao5 

a2 

7.0 

11.85 

7.85 

7.0 

11.6 

7.(i5 

a  35 

11.2 

7.55 

a45 

7.4 

ia6 

7.55 

a5 

7.6 

a6 

a55 

ae 
a  75 

"a  75* 

'   ass 

a&5 

a9 

ass  ! 

ass 

a85 
a9 
a9 
a8 


7.4^ 
7.§ 


7.4 
73 
7.-S 

7.1 
<\^ 

6l9 

6.9 

HS5 
6. 75 
&t» 
a33 

a4S 
a  4 
a4 

ass 

0l3 


Daily  discharge,  in  second-feet,  of  Colorado  River  at  Hardyville,  Ariz. y  for  1906. 


Day.     Jan. 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 
7. . 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14. . 

15.. 

16.. 
17. . 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 

31.. 


I 


3,430 
3.000 
3,100 
2.900 
2,850 

3.100 
3,440 
3.  iriO 

3,  aw 

3.300 

3,200 
3.2.50 
3.200 

3.  rm 

3,450 

3,700 
4.500 
4,800 
5.200 
5,700 

5.900 
7,300 
7.000 
6.700 
7,200 

7,700 
7,300 
7,700 
7,200 
7,100 
6,700 


Mar. 


6,100 
5.(300 
5,200 
5.250 
5,110 

5,000 
5,300 
5.  .300 
5,700 
6,100 

6,200 
a  400 
0,200 

a  200 
a  000 

a  050 

6,100 
5,900 
5,800 
5,600 

5.850 
5,900 
6.000 
i\(m 
0,350 


a  700 
a  000 
a  000 

5.700 
5,700 

5,  aw 

5,600 
5,700 
5.05O 
5,600 

5.700 
5,800 
a  700 
7,500 
10,000 

15,000 
19.300 
19,000 
15, 400 
14,300 

14.900 
14,300 
13,-500 
13.200 
12.800 


Apr. 


33,600 
36.900 
32,800 
27,300 
27,100 

23,600 
21.100 
21,500 
21.300 
22,100 

22,800 
22.900 
27.000 
26,100 
24,600 

25,200 
25. 700 
27,200 
27.200 
27,300 

30.200 
32.200 
34.100 
37.100 
38,300 


May.       June.    I  July.      Aug.      Sept. 


45,900 
42.900 
41.800 
41.300 
36,400 

34.000 
34.000 
28.  .500 
35.600 
42,500 

52.700 
58.500 
fv),  800 
72.800 
71.500 

77.100 
78.000 
72.300 
as. 000 
63,700 

68.500 
73,  .500 
81.000 
8.S.000 
89,500 


83.500 
91,700 
95.500 
94.300 
95,000 

96.500 
94,500 
93.200 
91,  "200 
92,000 

93.200 

95.800 

91.000 

100.000 

100,000 

101.000 
105.000 
110.000 
115,000 


62,600 
59,000 
55.000 
.51,000 
50,500 

47,500 
48,700 
47.000 
47,500 
44.100 

41.000 
39.600 
39.000 
34.500 
34,600 

33.500 
36,000 
35.700 
31),  500 
116,000  '  37.200 


I 


a300     18.000     41.700  89,500 

a  300  ,  17.000  I  48.000  92.200 

a  700  ,  17.200     55.600  93.000 

i  22,:«10  54..500  91,000 

26,800  '  51,200  89.000 

31.800  84.500 

I      I      I 


113,000 
113,000 
10<).000 
100,000 
93.000 

S5.000 
79.700 
70. 700 
72.  .500 
60.000 


39.700 

38.  .500 
38.000 
35.700 
33,000 

32,600 
30.500 
28.  .500 
27.600 
27.500 
27,500 


25,000 
25,000 
29,000 
27.000 
24,400 

21.500 
18.500 
20.700 
18,800 
19,100 

20.500 
17,800 
18.000 
17.500 
17.200 

17,300 
17.000 
ia200 
ia500 
14,000 

13.500 
12.500 
15,000 
20.300 
14.200 

14.000 
14,100 
15.000 

lasoo 
lasoo 
lasoo 


15.500 
13,200 
12.500 
13,500 
13,000 

13.000 
12,200 
13.600 
13.600 
13.600 

12.000 
12.600 
12,100 
12.100 
12, 100 

11.700 
li;300 
12.000 
15.000 
12,500 

10.800 
11,800 

lasoo 

14,000 
12,500 

13,000 
13,000 
15,000 
17,400 
19.500 


Oct.    I    Nov. 


17.800 

laooo 

17,500 
16,800 

ia6oo 

15.800 
13.500 
12,800 
12.100 
11,700 

12,000 
12.300 
12,000 
12.000 
11,700 

11.100 
10,800 
10.300 
10,200 
9,840 

9.800 
9,300 
9,200 
8.900 
8.500 

8.450 
8,200 
8.400 
9.400 
9,400 
9,400 


8.300 
S.00O 
8.60O 
9.470 
8,900 

9,200 

9,500 

9,500 

10.000 

12,800 

12.700 
12.500 
12.200 
11.300 
10,700 

10.600 

10.300 

10.200 

9.600 

9,200 

9,000 
9.300 
9,400 
9,430 
0,200 

9.200 
9,200 
9,500 
9.500 
8.800 


Dee. 


7,720 

a  *<  0 
a  •'•  •! 

,5..HX> 

aooo 

lO.lCl) 
23. 100 
14.  .•'Ol 
13.000 

12,  NX' 
12.  *■■ 

11.  Ta- 
il. 3>' 
ii,3oe 

10. 100 

9,  ion 
9. 100 
9.O00 
9.uOf. 

9.nni 

8.  aw 
7.b«> 
7.0X1 

6.700 

a4») 

a  400 
7.1*J0 
7.-K1I 
7,100 


Note.— Those  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 
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Monthly  discharge  of  Colorado  River  at  Hardyvilley  Ariz,  j  for  1906. 


Month. 


Discharge  in  aecond-feet. 


Maximum. !  Minimum. 


January.. 
February. 

March 

April 

May 

June 


July 

August 

S<*ptember. 
October... 
Novera!)er. 
December. 


The  year. 


7,700 
6,700 
31.800 
55,600 
93,000 
116,000 
62.600 
29,000 
19,500 
17,800 
12,800 
23,100 

116,000 


2,850 

5,000 

5,600 

21,100 

28,500 

66,000 

27,500 

12,500 

10.800 

8.200 

8,000 

5,600 


Mean. 


4,830 

5.880 

12.300 

31,600 

64.500 

05,300 

40,000 

18.400 

13,400 

11,700 

9,870 

9,260 


Total  in 
acre-feet. 


297,000 

327,000 

756,000 

1.880,000 

3.970.000 

5.670,000 

2.460,000 

1,130,000 

797,000 

719,000 

587,000 

569.000 


2,850  I      26,400  >     19,200,000 


Note.— The  above  values  are  good. 


SAN  JUAN  RIVER  DRAINAGE  BASIN. 


DESCRIPTION   OF  BASIN. 


San  Juan  River  rises  among  the  snow  masses  that  crown  the  high 
peaks  of  the  San'Juan  Mountains  in  southwestern  Colorado,  flows 
southwestward  into  New  Mexico,  then  swings  to  the  west  and  north- 
west, passing  from  San  Juan  County,  N.  Mex.,  across  the  extreme 
southwestern  comer  of  Colorado  into  San  Juan  County,  Utah,  in  the 
southw^estem  part  of  which  it  unites  with  the  Colorado. 

For  the  first  75  miles  of  its  course  the  San  Juan  is  a  typical  moun- 
tain stream,  but  at  Canyon  Largo,  N.  Mex.,  where  it  turns  westward, 
its  character  changes,  and  it  occupies  a  broad,  winding,  sandy  chan- 
nel in  an  arid  valley,  bordered  on  each  side  by  terraced  mesas.  Below 
the  mouth  of  Mancos  River  the  valley  narrows  and  the  river  bottom 
is  bounded  by  abrupt  bluffs,  broken  and  cut  by  dry  water  channels, 
and  merging  farther  on  into  the  walls  of  a  deep,  narrow,  box  canyon 
in  which  the  river  flows  to  its  end. 

The  drainage  area  includes  portions  of  four  States  and  Territories. 
Its  topography  ranges  in  type  from  mountainous  at  the  headwaters  in 
Colorado  to  the  types  exemplified  in  the  valleys,  plateaus,  and  eroded 
mesas  of  Utah,  New"  Mexico,  and  Arizona.  Large  areas  of  eruptive 
rocks  occur  in  the  highest  portions  of  the  basin,  but  the  predominat- 
ing formations  are  of  sedimentary  origin.  The  headwater  streams  are 
protected  by  fine  forests  of  spruce  and  yellow  pine  and,  at  lower  ele- 
vations, large  areas  of  aspen.  The  lower  basin  is  practically  barren 
except  for  an  extensive  growth  of  sagebrush,  scattered  cedars,  pinons, 
and  range  grasses. 

The  principal  tributaries  of  the  San  Juan  are  Navajo,  Piedra,  Pine, 
Florida,  Animas,  and  La  Plata  rivers,  the  Animas  being  the  most 
important. 

Animas  River  has  its  source  in  the  region  above  Silverton,  draining 
portions  of  the  Needle  and  La  Plata  mountains,  the  former  being  the 
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most  rugged  of  the  Rocky  Mountain  ranges.  The  river  flows  south- 
ward to  the  Colorado-New  Mexico  line  and  thence  southwestward  to 
the  point  where  it  joins  the  San  Juan  at  Farmington,  N.  Mex.  The 
upper  portion  of  the  basin,  above  Durango,  is  very  mountainous  and 
furnishes  the  greater  part  of  the  run-off.  This  region  is  generally 
well  timbered  \^'ith  pine,  spruce,  and  aspen,  but  large  areas  consist  of 
naked  granite  peaks.  Inunediately  above  and  below  Durango  the 
valley  broadens  and  is  bordered  by  mesas  and  bluffs  cut  by  narrow 
canyons  and  covered  with  sagebrush  and  scattered  pines  and  pinons: 
along  the  stream  channels  cottonwoods  predominate.  The  rocks  of 
this  region  are  cliiefly  of  sedimentary  origin.  The  soils  of  the  lower 
valleys  consist  of  sandy  loam  and  are  very  fertile. 

La  Plata  River  rises  in  the  granite  masses  known  as  La  Plata  Moud- 
tains,  about  25  miles  northwest  of  Durango,  Colo.,  and  flows  south- 
ward to  its  point  of  junction  with  the  San  Juan.  Its  drainage  basm 
is  a  narrow  strip  parallel  to  and  adjoining  the  Animas  basin.  The 
upper  portion  of  the  basin  is  a  well-watered  and  forest-clad  moun- 
tain region  which  merges  southward  into  an  arid  mesa,  plateau,  and 
canyon  country.  La  Plata  Valley  proper  is  a  narrow,  shallow  depres- 
sion from  Hesperus  down,  bounded  on  both  sides  by  high,  broken 
table-lands  and  deeply  eroded  mountains.  The  lower  mountain 
slopes  are  covered  with  piiion,  scrub  oak,  and  cedar;  the  lower  valleys 
support  heavy  growths  of  sagebrush  and  chico;  the  upper  mountain 
slopes  were  at  one  time  heavily  timbered  with  spruce  and  yellow  and 
white  pine,  but  these  forests  have  been  largely  removed  by  lumber- 
men. 

The  other  tributaries  of  the  San  Juan  need  not  here  be  described. 
Those  mentioned  are  perennial  streams  but  much  of  their  water  fe 
diverted  for  irrigation  and  never  reaches  the  main  river.  In  addition 
to  the  j)erennial  streams  are  many  intermittent  creeks  throughout 
New  Mexico  which  contribute  large  volumes  of  water  during  heavy 
stoniis. 

Much  land  is  now  under  cultivation  along  the  valleys  of  the  San 
Juan,  Animas,  Pine,  Florida,  and  La  Plata  rivers  and  the  smaller 
tributaries  in  Colorado.  Numerous  small  lakes  high  up  in  the  moun- 
tains tend  to  equalize  the  flow  of  some  of  the  tributaries,  and  many 
large  and  small  storage-reser\'oir  sites  are  available  >diich  will  in  time 
be  developed.  One  large  power  plant  has  been  con^V^cted  in  this 
basin  and  others  are  contemplated.  The  largest  depos)^  of  lignite 
and  bituminous  and  coking  coal  to  be  found  in  the  West  ^^  ^^^ 
drainage  area. 

SAN   JUAN   RIVER    NEAR   FARMINGTON,    N.    MEx, 

This  station  was  established  June  18,  1904,  and  disoonf  ^ 
September  22,  1906.  It  was  first  located  near  the  Methodist  T^ 
school  about  3  mDes  south  of  Farmington,  N.  Mex.,  and  about  «"  * 
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below  the  mouth  of  Animas  River.  On  May  11,  1906,  it  was  removed 
to  the  new  suspension  bridge,  which  replaces  the  old  one,  about  IJ 
miles  above  the  original  location. 

Measurements  are  made  from  the  bridge;  the  initial  point  for 
soundings  is  the  inside  face  of  the  south  pier. 

The  new  gage,  which  was  read  during  1906  by  Samuel  Thomalson, 
consists  of  a  cantilever  arm,  to  which  a  standard  chain  gage  is  attached ; 
length  of  chain,  6.80  feet.  The  bench  mark  is  a  20-penny  spike 
driven  horizontally  into  a  crevice  in  the  sandstone  ledge  about  30 
feet  upstream  from  the  gage;  elevation,  9.61  feet  above  the  datum 
of  the  gage. 

Discharge  Measurements  of  San  Juan  River  near  Farmingtony  N.  Mex.,  in  1906. 


Date. 

.v.^- 

1 
1 

Width. 

Qage  height.        1 
Area  of               -o         o              ^ 

Dis- 
charge. 

11  y  arog^rapuv  r. 

section. 

Old  gage.  1  New 

^gage.    * 

MayU 

June  4 

M.  C.  nind€ 
do 

<rUder 

Feet. 
236  ' 

Sq.ft. 
1.370 

Feet. 
9.70 
8.70 
10.20 

1 
Feet.     1   Sec.-ft. 
4.45          11,700 

236          ii230 
236          1,480 

4.40  '          9,090 

Junes 

do 

5.80          12,800 

1 

1 

Daily  gagt 

'.  height,  in  feet,  of  San  Juan  River  near 

Farmir 

igtony  X.  Mex 

.,  for  1906. 

Da> 

r. 

Jan. 
4.16 

Feb. 

Mar. 

1    -^pr- 

'  May.  1 

1             1 

June. 

July. 

3.75 
3.80 
3.65 
3.90 
3.86 

Aug. 

2.45 
2.40 
2.30 
2.20 
2.20 

Sept. 

1 

4.30 

4.85 
4-76 
4.80 
4.75 
4.75 

4.75 

4.82 
4.72 
4.82 
4.88 

4.88 
5.12 
5.10 
5.25 
5.10 

5.15 
5.15 
5.10 
5.05 
5.00 

5.05 
5.10 
6.45 
5.45 
5.70 

7.06 
6.36 

1      5.65 

,      5.78 

5.45 

5.20 

5.30 

5.45 
5.65 
7.10 
6.30 
6.25 

6.65 
7.36 
6.65 
6.75 
6.85 

7.40 
7.20 
7.30 
7.56 
7.55 

1      7.35 
,      7.90 
'      8.70 
7.90 
,      7.80 

7.10 
7. 05 

6. 15        4. 75 
6.00  '      5.05 
6. 05  1      6. 10 

1.50 

2 

4. 10        4. 38 
4.05  I      4.48 
4.00         4.60 
3. 95         4. .% 

1.40 

3 

1.30 

4 

6.10 
6.45 

6.90 

4.  GO 
4.55 

5.35 

1.30 

5 

1.25 

6 

3.95 

4.18 
4.30 
4.18 
4.28 

4.20 
4.30 
4.30 
4.32 

4.28 

4.22 
4.25 
4.25 
4.28 
4.32 

4.10 
4.05 
4.15 
4.10 
4.15 

4.25 
4.30 

4.52 
4.56 

4.58 
4.60 
4.60 

158 
4.60 
4.65 
4,70 
4.66 

4.68 
4.65 
4.72 
4.72 
4.70 

4.72 
4.70 
4.75 
4.70 
4.72 

4.76 
4.85 
4.76 

3.  45         2. 10 
3.45         2.00 
3. 35         2.  Cih 

1.30 

7 

7. 30         6. 86 
7. 75  i      6.  76 
8.26  1      6.60 
8. 35  ,       6- 15 

1.20 

8 

1.10 

9 

3.25 
3.20 

3.15 
3.20 
3.10 
3.25 
3.30 

3.20 
3.00 
2.95 
2.75 
2.65 

2.55 
2.50 
2.55 
2.50 
2.55 

2.56 
2.50 
2.70 
.^■20 

2.00 
1.90 

1.80 
1.66 
1.60 
1.56 
1.60 

1.40 
1.40 
1.40 
1.40 
1.40 

1.60 
2.30 
2.60 
2.30 
1.90 

1.65 
1.60. 
1.40 
1.40 

1.10 

10 

1.20 

11 

12 

13 

14 

15 

16 

17 

18 

19 

21) 

21 

22 

23 

24 

25 

26 

^,  .27 

4.60 
1      4.70 
4.76 
4.06 
3.00 

3.90  1 
[      4.40 
'       4. 95 
5.50  1 
5.85 

6.36  1 
1      6.40 
,      6.45 
1      6.20  ' 

5.65 

4.86 
4.35 

7.00 
7.10 
7.20 
7.26 
6.65 

6.60 
6.45 
6.25 
5.60 
6.26 

5.30 
4.60 
4.(50 
4.26 
4.10 

4.05 
3.85 

1.20 
1.15 
1.10 
1.00 
1.10 

2.10 
2.35 
2.05 
1.85 
1.90 

1.90 
1.90 

"    •! 

4.20 
4.30 
4.32 

4.25 

6. 10  '      7. 10  '       4.  45  '      3.  (\5 
5. 70  '      6. 80  1      6. 00  1      3.  GO 

w  *• 

5. 26  1      6. 50  ,      5. 00  ,      3.  50         3. 10  ,       1.  40 
6.40  1 4.70    2.(50         1.60 

1 
to  the  old  gagi*;  thow  of  May  11  and  after  reff 

%.           «.~Qage 
.ftgee«tabi 

heights  bcfc 
lifihed  on  thai 

>re  May  11  refer 
tdate. 

T  to  the 

about 
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LA    PLATA    RIVER   AT   HESPERUS,    COLO. 

This  station  was  established  June  14,  1904,  in  connection  with 
investigations  relating  to  the  La  Plata  project  in  New  Mexico,  and 
discontinued  August  18,  1906.  It  was  located  at  the  highway  bridge 
on  the  west  side  of  Hesperus',  Colo.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  175, 
page  140,  where  are  given  also  references  to  pubUcations  that  contain 
data  for  previous  years. 

Discharge  measuremenU  of  La  Plata  River  at  Hesperus,  Colo.,  in  1906. 


Date. 


Ilydrographer. 


Width.' 


Area  of       Case 
section,      height. 


JnnA  <^        ^    . , 

U.  C.  Hinderlider 

June  6 

do 

Junes 

A.  PuetK ... 

June  11 

do 

June  18 

do 

June  22 

do t 

June  28 

do 

July9 

do 

Feet. 

Sq.ft. 

29 

62 

29 

50 

29 

56 

29 

67 

29 

52 

29 

43 

29 

30 

29 

23 

Feet. 
2.80 
2.70 
2.60 
2.90 
2.40 
2.30 
1.90 
1.80 


Di». 
chaise 


Sec-rt. 

'330 
31'J 

197 

% 


Daily  gage  height,  in  feet,  of  La  Plata  River  at  Hespenis,  Colo.,  for  1906. 


1 

Day. 

Jan. 
a95 

2 

1.00 

3 

1.10 

4 

1.00 

6 

a90 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


0.90 
a82 
a80 
1.20 
1.00 

0.90 

aso 
a42 
a40 
a45 

a42 
a42 
a38 

0.40 

a40 

a40 
a42 
a42 
a45 
a4M 

0.52 

a  70 
a  72 
a  80 
a  72 
a82 


Feb. 


a85 

a82 
a80 
as2 
a  78 

aso 
aso 
aso 
a80 
aso 

a85 
a85 
ass 
ass 
ass 

a92 
a92 
a92 

1.06 
1.10 

1.16 

a96 
a90 
ass 
a92 

a96 
a95 
a95 


Mar. 


ads 
a92 

1.02 

aos 
a95 

a  95 
a95 
a95 
a98 
a95 

a98 
a96 
a  95 
a95 
a95 

a98 
a95 
a96 
a  95 
a9S 

a  98 

1.05 
1.05 
1.00 
1.00 

1.05 
1.05 

a98 

1.00 
1.08 
1.02 


Apr. 


1.25 
1.05 
L22 
a96 
1.25 

L50 
1.20 
1.18 
L20 
1.22 

1.25 
L32 
1.42 
1.62 
205 

2.00 
2.15 
2.25 
2.02 
2.05 

2.28 
2.80 
2.90 
2.75 
2.20 

2.10 
2.06 
2.05 
2.00 
1.98 


May.  j  June. 


Julv. 


Aug. 


1.85 
L95 
2L00 
2L20 
2L45 

a25 

aso 

a35 

aso 
aoo 

2.85 

a  15 

2L40 
2.05 
2.05 

2L25 
2.90 

aoo 
aoo 
ao5 

aoo 

2.90 
2L55 
2.05 
2.00 

2.00 
2.00 
2.25 
2w25 
2.32 
235 


215 
205 
200 
200 
1.96 

265 
270 
280 
a05 
a  15 

a  10 
aoo 
a  10 
aoo 
ao5 

295 
265 
245 
240 
235 

210 
200 
200 
220 
230 

ao2 

225 
1.85 
L98 
1.85 


L80  L2CI 

L72  .        1.2f' 

1.75  L* 

1.90  ;        LX- 

L90  L3C 

200  1-20 

200  L20 

L90  1.3B 

1. 80  1. 10 

L80  LIO 

L70  LIO 

1. 65  1.  W 

1. 60  1.  W 

1. 60  I        1.  > 

L  80  1.  a; 

L80  I        l-«tf 

L  58  1. » 

1.52  LOO 

L50    

1.40    

L35    

1.30    

1.30    

L30    

L30    

L30    

1.30    

L32    

L35    

1.32    

L30  : 


I 


SAN   JUAN    RIVER    DRAINAGE    BASIN. 
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LA   PLATA   RIVER   NEAR   LA    PLATA,    N.    MEX. 

This  station  was  established  June  1,  1905,  in  connection  with  inves- 
tigations relating  to  the  La  Plata  project,  and  discontinued  Sept. 
24,  1906.  It  was  located  on  the  single-span  wooden  highway 
bridge  1  mile  southeast  of  La  Plata  post-office,  N.  Mex.,  in  sec.  3,  T. 
31,  R.  13  W.,  below  all  points  of  diversion.  After  June  4,  1906,  gage 
heights  were  found  by  measuring  down  from  a  reference  point  on  the 
floor  of  the  bridge  by  a  rod  graduated  to  read  the  height  directly. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  175,  page  142. 

lyischarge  vieas^nrements  of  La  Plata  Rix^er  near  La  Plata,  N.  Mesr.,  in  1906. 


Date. 


Ilydrographer. 


May  9 1  M.  C.  Hinderlider, 

May  10 ( do 

June  3 do 


\v\i\th     Area  of  !     Gaee     |      Dis- 
*^*^*"-   section,     height.  |  chai^. 


Feet. 
35 
34 
33 


I 


Sq.  ft. 


70 
66 
50 


Feet. 

Sec.'ft. 

a28 

352 

a20 

338 

2.62 

203 

Daily  gage  height,  in  feet,  of  La  Plata  River  near  La  Plata,  N.  Mex.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 


6. 

^ 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
l."». 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2i). 

26. 
27. 
28. 
29. 
30. 
31. 


1.30 
1.30 
1.30 
1.30 

1,30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 


Feb.  I  Mar. 


1.60 
1.75 
1.70 
1.75 


2. 
2. 
1. 
1. 
1. 


00 
10 
65 
10 
80 


0.95 
1.10 
1.00 
0.80 
0.65 

0.75 
0.80 
0.8,5 
0.85 
0.85 

0.75 
0.85 
0.70 
0.90 
0.85 

0.75 
0.70 
0.70 
0.65 
0.55 

0.50 
0.50 
0.75 


0.75 
0.55 
0.55 


2. 
2. 
2. 
2. 
2. 
2. 


70 
70 


0.65 
0.60 
0.65 
0.75 
0.95 


1.15 
0.95 
0.a5 
0.95 
1.20 

1.25 
0.9.') 
0.85 
0.75 
0.70 

0.75 
0.95 
l.OT) 
1.20 
2.65 


40 
45 
20 
25 
20 
15 


Apr. 

May.  1 

2.10 

2.45 

2.05 

2.35 

2.00 

2.25 

2.00 

2.40  1 

2.00 

2.70  1 

June.   July. 


2.10 
2.35 
2.25 
2.55 
2.55 

2.55 
2.35 
2.35 
2.40 
2.40 

2.65 
2.70 
3.20 
2.75 
2.70 

2.95 
3.20 
3.10 
3.05 
2.95 

2.80 
2.70 
2.60 
2.55 
2.60 


2. 
3. 
3. 
3. 
3. 

3. 
3. 
2. 
2. 


55 
05 

a5 

25 
08 

10 
02 
95 
70 


2.50 

2.62 

2.(>8 

3.a5 

3.40 
3.48 


32 
42 


3.20 
3.00 
2.85 


2. 
2. 


62 
45 
2.55 
2.62 
2.62 
2.60 


2.58 
2.70 
2.5.5 
2.52 
2.60 


2. 
3. 
2. 
2. 
2. 


80 
00 

85 
88 


2.85 
2.82 
2.a5 
2.85 
2.80 

2.65 
2.72 
2.50 
2.35 
2.25 

2.a5 
2.00 
2.00 
1.88 
1.55 

1.25 
1.18 
1.12 
1.15 
1.15 


1.15 
1.15 
1.10 
1.15 
1.10 

1.10 
1.10 
1.12 
1.15 
1.15 

1.15 
1.15 
1.15 
1.80 
1.32 


1. 
2. 


20 
60 


1.62 


30 
18 


1.15 
1.15 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.15 


Aug.   Sept. 


1.15 
1.15 
1.15 
1.15 
2.58 

1.25 
1.15 
1.12 
1.10 
1.10 

1.12 
1.15 
1.15 
1.10 
1.10 

1.10 

1.10- 

1.10 

1.10 

1.30 

1.65 
1.15 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


1.10 
1.05 
1.05 
1.05 
1.05 

1.05 


05 
05 
05 
05 


1.05 
1.05 
1.05 
1.15 
2.15 

2.20 
1.40 
1.20 
1.15 
1.15 

1.10 
1.10 
1.10 
1.10 
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LITTLE  COLORADO  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF   BASIN. 

The  country  drained  by  the  Little  Colorado  River  consists  of  a 
high  plateau  with  an  elevation  over  4,000  feet  above  sea  level, 
extending  from  the  Continental  Divide  in  northwestern  New  Mexico 
westward  to  the  San  Francisco  Mountains  in  Arizona,  and  from  the 
Grand  Canyon  of  the  Colorado  southward  to  the  Mogollon  Mesa. 
The  greater  part  of  this  plateau  is  composed  of  rolUng  plains  with  a 
few  feet  of  soil  at  the  surface  underlain  by  rock.  Through  this 
plateau  the  river  winds  northwestward  to  its  junction  with  the  great 
Colorado. 

The  run-oflf  from  approximately  6,000  square  miles  of  the  drainage 
area  finds  its  way  into  the  Little  Colorado  above  the  mouth  of  Rio 
Puerco,  the  largest  tributary  which  joins  the  main  stream  2  miles 
above  the  town  of  Holbrook,  Ariz.  Both  the  Little  Colorado  and 
the  Rio  Puerco  are  flashy  streams,  seldom  clear  even  during  low 
stages.  They  have  shifting,  sandy  bottoms,  and  when  not  confined 
in  canyons  the  stream  beds  are  wide  with  abrupt  earth  banks.  The 
discharge  fluctuates  greatly,  being  insignificant  in  dry  seasons.  The 
floods  are  short  and  violent  and  carry  large  quantities  of  silt  in  sus- 
pension. 

LITTLE  COLORADO  RIVER  AT  WOODRUFF,  ARIZ. 

This  station  was  established  March  16,  1905.  It  is  located  about 
100  yards  below  the  crossing  of  the  Holbrook- Winslow  wagon  road 
and  one-fourth  mile  below  the  Woodruff  dam.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.   175,   page  145. 

The  station  equipment  which  was  carried  away  by  the  flood  of 
November  26  and  27,  1905,  was  replaced  March  24,  1906.  A  new 
cable  210  feet  long,  car,  and  tag  wire  were  erected,  also  a  combined 
vertical  and  inclined  rod  was  placed  in  the  same  location  as  the  old 
one. 

The  bench  marks  previously  used  were  replaced  by  the  following: 
Bench  mark  No.  1  is  the  head  of  a  bolt  in  a  scar  in  a  tree,  to  which 
the  second  inclined  section  is  fastened;  elevation,  14.92  feet.  Bench 
mark  No.  2  is  the  head  of  a  bolt  in  a  scar  on  the  river  side  of  the 
fifth  Cottonwood  tree  south  in  a  row,  to  which  the  last  section  of  the 
gage  rod  is  fastened;  elevation,  23.02  feet.  Elevations  refer  to  the 
datum  of  the  gage. 


LITTLE   COLOBADO   BIVGR   DBAIKAOE   BASIN. 


105 


Discharge  Tneamrements  of  Little  Colorado  River  at  Woodruff,  Ariz.,  by  R.  L.  Neumian^ 

in  1906. 


Date. 


Gagp 
height. 


JantiAry  3... 
January  4... 
Januarys... 
January  16.. 
January  17.. 
January  18.. 
January  23.. 
January  24.. 
January  25.. 
January  29.. 
January  31.. 
February  1. . 
February  2. . 
Februarys.. 
February  6. . 
Febniary  8. . 
Febniary  9. . 
February  12. 
February  14. 
February  15. 
February  16. 
FeJiruary  19. 
February  21. 
February  22. 
F«'bruarj'23. 
F*'bruary26. 
February  28. 

March  1 

March  2 

March  5 

March  6 

March  8 

Ma  rch  9 

March  14 

March  15 

March  20.... 

March  23 

March  26 

March  28 

March  29 

Marrh30 

Aprils 

April  4 

April  6 

Aprils 

April  10 

April  12 

April  16 

April  18 

April  23 

April  24 

April  27 

April  29 

April  30 

May  2 

4 


I 


May 

Mav7... 
Mav9«. 
Mav  14.. 
May  15. . 
May  18.. 
May  21.. 
Mav  22., 
May  23.. 
Mav  24.. 
May  25.. 
Mav  28.. 
Mft>'  29. . 
May  3D.. 
June  4.. 
Juno  6.. 
June?.. 
June  8.. 
June  12 & 
June  146 
June  18 fr 
June  22  b 
June  25  b 


Feet. 

0.3 

.3 

.3 

4.75 

5.0 

as 

1.3 

1.0 

.9 

1.0 

.7 

.5 

.9 

1.35 

1.2 

1.7 

8 

7 

2 

0 

.9 

.9 

.8 

.9 

.9 

.7 

.6 

.6 

.5 

.5 

.6 

.5 

.5 

8.85 

5.5 

2.7 

1.7 

5.3 

4.3 

3.9 

3.7 

2.2 

2.2 

2.1 

5.45 

3.5 

Z2 

2.5 

2.5 

2.7 

2.7 

2.6 

2.6 

2.6 

2.4 

2.3 

2.1 

2.25 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 


Difl- 
charge. 

Sec.-ft. 

25 

26 

25 

395 

444 

184 

124 

lUO 

lOU 

1U8 

107 

86 

128 

186 

187 

262 

254 

260 

199 

144 

141 

145 

129 

14() 

151 

134 

127 

150 

143 

143 

140 

72 

85 

1,620 

786 

290 

150 

1,110 

6()3 

539 

552 

223 

221 

213 

808 

517 

256 

266 

317 

371 

376 

367 

191 

174 

141 

130 

140 

82 

20 

21 

13 

8 

10 

9 

9 

9 

9 

10 

5 


Date. 


i; 


June  296 

July  3 

July  6 

Julv  12 

July  13 

Julv  16 

July  18 

July  20 

July  23  i' 

July  24 

July  2<J 

July  27 

July  31 

August  1 

August  3 

August  6 

August  7 

August  9 

August  10 

August  13 

August  20 

August  23 

August  24 

August  27 

August  28 

August  30 

August  31 

September  2c. 
September  4. . . 
September  6. . . 
September  7. . . 
September  10. . 
September  11.. 
September  13. . 
September  17. . 
September  18. . 
September  20. . 
September  21. . 
September  24. . 
September  25. . 
September  26. . 
September  27. . 
September  30. . 

October  1 

October  3 

October  5 

October  7 

October  9 

October  11 

October  19 

October  22 

October  24 

October  26 

October  28 

October  31 

November  1... 
November  2... 
November  5... 
November  7... 
November  9... 
November  11.. 
November  12.. 
November  15.. 
November  IS.. 
November  23  b, 
November  26.. 
November  27.. 
November  29  ^ , 
December  4 . . . 
December  5 . . . 
December  12 . . 
December  14 . . 
December  17.. 
December  20. . 
December  23 . . 
December  26 . . 
December  30.. 


Gage 
height. 

Feet. 


2.0 

ao 

2.0 
1.5 
1.5 
2.2 
1.6 
1.6 
2.6 
2.0 
2.2 
3.5 
1.3 
2.4 
1.9 
1.8 


1.0 
.9 
.9 
.9 
.9 
.9 
.9 
1.0 
1.0 


1. 
2. 
2. 
1. 


1.3 
1.3 
1.2 
1.2 
1.1 
1.2 
1.3 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 


1.85 
1.5 
1.3 
7.95 
3.65 
.9 
.9 
.7 
.4 
.2 
.2 
3.5 


Dia- 
charge. 

Sec.-fl. 

4.2 
4.3 
&4 
&3 
&7 
7.0 
14 
21 
19 
19 
228 
24 
2.6 
2.7 
49 
4.2 
3.4 
165 
50 
39 
501 
66 
67 
37 
28 
18 
23 
6.9 
6.7 
2.4 
2.1 
1.1 
.7 
.5 
.5 
.5 
.5 
.5 
.6 
1.3 
l.g. 
43 
166 
96 
17 
14 
13 
12 
9.0 
7.6 
11 
8.8 
4.6 
5.0 
3.9 
5.3 
3.8 
6.4 
5.5 
6.6 
8.3 
7.6 
7.4 
7.7 
6.9 
18 
12 
5.7 
1,980 
571 
119 
103 
79 
44 
23 
22 
430 


a  Measurement  made  by  H.  S.  Reed.  6  Measured  at  different  section,  c  Irrigation  ditch  running  full. 


106 


SURFACE  WATEB  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Little  Colorado  River  at  Woodruff,  Ariz.,  for  1906. 


Day. 


Jan.      Foh.     Mar.     Apr.     May.  .  June.    July.     Aug.     Sept.     Oct.      Nov.    IV- 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
IK. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


0.3 

0.5 

0.65 

2.6 

2.3 

1.4 

1.5 

1.3 

2.3 

1.25 

1.3 

.2 

.85 

.5    1 

2.06 

2.3 

1.4 

2.5 

1.4 

1.65 

1.25 

1  4 

.25 

1.15 

.5 

2.2 

2.3 

1.4 

1.75 

1.35 

1.45 

1.2 

Zl'' 

.3 

1.2 

.5 

2.2 

2.3 

1.4 

1.7 

1.3 

1.4 

1.2 

M 

.3 

1.35 

.5 

2.2 

2.15 

1.4 

1.7 

1.3 

1.3 

1.2 

i: 

.3 

l.Ofi 

.5 

2.1 

2.0 

1.4 

1.6 

1.3 

1.2 

1.2 

^ « 

.3 

1.7 

.5 

3.2 

2.1 

1.4 

1.6 

1.2 

1.25 

1-2 

•»  •  • 

.3 

1.K5 

.5 

5.25 

2.15 

1.4 

1.95 

1.15 

1.25 

1.3 

i.y 

.3 

1.85 

.5 

4.5 

2.25 

1.4 

2.65 

1.1 

1.2 

1.25 

1.: 

.3 

1.(15 

.5 

3.25 

2.2 

1.4 

2.2 

1.0 

1.2 

1.15 

i.n 

.3 

1.4 

.4 

2.8 

2.05 

1.4 

1.95 

1.0 

1.2 

1.1 

.9 

,3 

l.S.*) 

.45 

2.5 

1.85 

1.4 

2.2 

1.0 

1.0 

1.2 

u 

.3 

1,7 

12.5    1 

2.25 

1.8 

1.4 

2.15 

.9 

1.0 

1.2 

.♦» 

.3 

1.2 

9.15 

2.35 

1.8 

1.1 

....... 

2.25 

.9 

1.1 

1.2 

t) 

1.0 

1.0 

5.0 

2.6 

1.8 

1.4 

2.1 

.9 

1.05 

1.2 

.1* 

4.5 

.9 

3.85 

2.45 

1.75 

1.25 

2.3 

.9 

1.0    1 

1.2 

3 

4.0 

.7 

3.4 

2.5 

1.65 

1.1 

2.3 

.9 

1.06  ' 

1.2 

.  1  •' 

4.1 

.M 

2.95 

2.5 

1.55 

1.1 

>-••••  > 

2.25 

.9 

1.0    , 

1.2 

.1^ 

4.15 

.9 

3.4 

2.45 

!•  4 

l.l 

2.2 

.9 

1.1 

1.1 

.'. 

2.96 

.8 

2.75 

2.5 

1.0 

2.75 

.9 

1.05  \ 

1.2 

.4'. 

2.4 

.8 

2.15 

2.4 

1.45 

2.0 

2.55 

.9 

1.2 

1.2 

••> 

1.75 

.9 

1.9 

2.4 

.7 

1.95 

2.35 

0.9 

1.2 

1.15 

1 

1.2    , 

.9 

1.7 

2.65 

(«) 

2.0 

1.3 

.9 

1.2 

1.15 

t 

1.0    ' 

.9 

1.85 

2.  a*) 

1.4 

1.9 

1.9 

.9 

1.25 

1.2 

.95 

.8 

1.9 

! 

2.7 

1.5 

1.65 

.96 

1.2 

1.2 

%1 

1.05 

.7 

4.55  ' 

2.6 

2.75 

1.45 

.96 

1.2 

1.45 

.> 

1.05 

.a5 

7.0    , 

2.65 

....... 

2.05 

1.65 

1.5 

1.2 

1.55 

r. 

.95 

.6 

4.75 

2.6 

1.6 

1.65 

2.15 

1.2 

1.3 

.i'- 

.95 

4.1 

2.65 

1.7 

1.35 

2.45 

1.15 

1.3 

a  ^' 

.65 

3.6 

2.55 

1.6 

1.4 

2.9 

1.2 

1.3 

X  +*» 

0m 

.  1 

2.85 

1 

1.5 

,1.3 

1 

1.2 

•■>  > 

a  Water  filUng  reservoir,  June  23  to  July  21. 
Daily  discharge,  in  second-feet,  of  Little  Colorado  River  at  Woodrtiff,  Ariz.,  for  190€. 


Day. 


1. 
2. 
3. 


5. 


6. 
7. 
8. 
9. 
10. 


11.. 
12.. 
13.. 
14.. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31 


in. 

Feb. 

1 
Mar. 

Apr. 
300 

25 

1.53 

22 

124 

143 

186 

23 

159 

142 

223 

25 

Hi5 

141 

221 

25 

\m 

140 

226 

25 

167 

117 

200 

25 

275 

92 

407 

-25 

310 

72 

786 

25 

265 

85 

em 

25 

2a5 

8.5 

453 

25 

202 

80 

378 

25 

233 

K2 

325 

25 

270 

2,28.5 

254 

25 

200 

1,072 

281 

79 

144 

700 

325 

34.5 

141 

495 

282 

257 

IIH 

418 

297 

275 

la-) 

338 

302 

2S3 

14.-> 

415 

291 

1.58 

133 

300 

304 

141 

129 

215  ' 

260 

128 

•  14<i 

178 

254 

118 

151 

150 

356 

KXi 

153 

175 

.^58 

106 

145 

182, 

380 

111 

134 

7fi0 

350 

111 

130 

1,W)7  ' 

375 

lOti 

127 

S2() 

225 

107 

(lOl 

2.50 

102 

.'>34 

1H4 

107 

3«i.5 

May.  '  June.    July.     Aug. 


Sept.     Oct.     Nov.    r»w. 


141 
135 
133 
130 
120 

100 
140 
150 
167 
160 

105 
50 
30 
20 
21 

18 

15 

12 

9 

9 

8 
10 
9 
9 
9 

9 
9 
9 
10 
5 
5 


4 
4 
4 

5 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

7 
10 
14 
17 
21 

20 
19 
19 
19 
11 

176 

29 

6 

11 

6 

2 


8 

100 

27 

24 

24 

19 
19 
40 
127 
60 

40 
60 
30 
65 
50 

70 
70 
65 
60 
151 

311 

281 

70 

67 

57 

46 
37 
28 
23 
18 
23 


15 
I 
6 
6 
4 

2 
2 
2 
2 

1 


»> 
30 

18 
16 
14 

10 
12 
12 
10 
10 

10 
/ 
7 
8 
7 

I 
7 

i 

8 


10 

10 

10 

8 

6 


5 
4 
4 

5 
6 

5 
6 
6 
6 

p» 

i 

8 
8 
8 
7 


t 

t 
I 
t 

/ 
i 

m 

i 

4 


1 

5 

10 

23 

5 

11 

68 

5 

8 

105 

4 

8 

185 

5 
4 

1 

I 

2,«0" 
.>!«' 

4.1'. 
371 

:4r. 

iH 
!:<• 
i:n 

110 
110 

•>» 
.>• 

4.1 


Note.— These  discharges  wen*  obtainerl  )»y  the  indin»ct  method  for  shifting  channels. 
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Mtmthly  ducharge  of  Little  Colorado  River  at  Woodruff,  Ariz. ,  for  J906. 

;.'"',■  ToWl  In 


Wontb. 

JanouT 

TbavMr 

1.280 

1 

H.3 


»,560 


LITTLE    COLORADO    RIVER    AT   HOLBROOK,    ARIZ. 

This  station  was  established  March  17,  1905.  It  ia  located  at  the 
county  bridge  across  Little  Colorado  River  at  Holbrook,  Ariz,  The 
conditions  at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  149. 


Jauiury  22 3 

}iinaii.ry2t'".^' ".'.'.'.'.','.'.'.'.  3 

lauuaiy  28 3 

January  X 3. 

Februarr  1 3 

Februaryl 3 

Pebmaiy  7 * 

Ppbruary  10 1 

February  II * 

FehniaryU 3 

February  le 3 

February  20 4 

February's * 

February  2S 3 

February  27 3 

MarchO" 3 

Uareh  ll-> 3 

Marcbl3 6 

Man^h22 1 

Do 4 

Ua^ch2JV^'.'.'.V.'.'.'.'.'.'.'.'.'.'.'.  S 

Uarehie S 

Aptil2 4 

ApTilt\y^\'".'.'.'.'.'.'.'.'.'.'.',..  i 

Aprils S 

April  10 6 

April  12 S 

April  1* S 

April  17 fi 

Aprill) .  G 

Apni2i s 

Aprtl2« 1  S 

2?,":;::::;::::::;:::::::i  ! 

■  Ifauured  at  dlflerent  h 


!  hdeTi. 


m 

a" 

1  .110 

Sei 

292 

iin 

M5  II  October  S6.. 
2S1  II  October  12t. 
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BTTRFACE   WATER   SUPPLY,  1006. 


Discharge  measureTnents  of  Little  Colorado  Kirer  at  Ilolbrook,  Ariz.^  by  N'evmutn  and 

Rfcd^  in  1906 — Continued. 


Dat4> 


October  28  «... 
October  29  a... 
October  31  a... 
November  2«». 
November  5a. 
November  90. 
November  13  « 
November  20 «. 
November  24a 
November  27 . . 
November  30 . , 


Oaee 
'iKht. 


beig] 


Feet. 


Dis- 
charge. 


4.8 
4.3 


8ec,-/t. 
8.2 
7.9 
4.(i 
4.2 
4.2 
5l1 
5.1 
5.4 
10 
63 
25 


I 


Date. 

Gage 
heignt. 

Di9- 

DAcemNfr  3  . 

Ftet. 
5.0 
7.15 
4.8 
4.7 
4.6 
4.5 
4.4 
4.5 
15 

Sec.-ft. 

119 

December  4 

I.IJO 

December  6 

307 

December  9 

>1 

December  13 

c 

December  14 

42 

December  16 

34 

December  19 

31 

December  23 

•M 

December  2^ 

LOW 

1. 

2. 
3. 
4. 
5. 

6. 
7. 
K 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


a  Ifeaaorements  made  at  different  sections. 


Daily  gage  height,  in/eei,  0/  Little  Colorado  River  at  Holbrook,  Ariz. ,  for  1906. 


Day. 


Jan. 


3.45 

3.5 

3.5 

3.5 

3.5 

3.5 

3.7 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.7 
3.7 


Feb. 


4.0 

3.85 

3.7 

3.7 

3.6 


6 
6 
G2 
72 

8 


3.8 
3.8 
3.8 
3.8 
3.8 

4.0 

11 
11 
135 

11 

10 
10 
12 
12 
12 


5.6 

11 

3.9 

10 

3.8 

3.9 

3.6 

3.9 

3.6 

10 

10 
10 
10 

11 

10 

10 

3.92 

3.85 


3.8 


f_ 


Mar. 

Apr. 

May. 

June. 

July. 
13 

Aug. 
16 

Sept. 

Oct. 

Nov. 

Dec 

3.9 

178 

4.9 

14 

5.45 

17 

4.0 

4.3 

10 

18 

195 

14 

13 

5.15 

165 

155 

4.0 

4.3 

10 

17 

5.0 

14 

13 

18 

15 

135 

4.0 

5-7 

10 

18 

5.05 

14 

13 

18 

135 

12 

4.0 

6.ti5 

3.9 

175 

5.0 

14 

13 

4.75 

12 

12 

4.0 

5.  id 

10 

178 

195 

14 

13 

16 

12 

12 

4.0 

4-7 

11 

5.35 

19 

14 

13 

5.45 

12 

12 

4.0 

4.7 

10 

5.72 

19 

14 

13 

15 

12 

12 

4.0 

4.7 

3.9 

5.15 

19 

14 

13 

155 

12 

12 

4.0 

4.7 

3.0 

5.3 

19 

14 

13 

15 

12 

12 

4.0 

4.7 

3.9 

5.a5 

19 

14 

13 

16 

12 

115 

4.0 

4.7 

3.9 

5.0 

19 

14 

13 

4«5 

12 

10 

4.0 

4.55 

6. 6 

5.1 

185 

13 

13 

14 

12 

10 

4.0  1 

4.6 

5.5 

5.15 

16 

13 

13 

135 

12 

10 

4.0 

4.6 

145 

5.2 

17 

12 

13 

13 

12 

10 

4.0 

4.6 

135 

5.2 

17 

12 

13 

13 

12 

10 

4.0 

4.55 

13 

5.1 

17 

12 

13 

13 

12 

10 

4.0 

4.5 

14 

5.1 

16 

12 

13 

13 

12 

10 

4.0 

4.5 

15 

5.0 

16 

12 

13 

125 

12 

10 

4.0 

4.4 

16 

5.0 

16 

12 

13 

12 

12 

10 

4.0 

4.4 

10 

5.15 

15 

12 

13 

14 

yi 

10 

4.0 

4.4 

13 

5.1 

16 

12 

17 

14 

3.95 

4.0 

4.4 

13 

5.3 

16 

12 

5.1 

5.0 

12 

3.85 

4.0 

4.4 

13 

5.2 

145 

13 

195 

10 

12 

3.8 

4.0  ' 

4.4 

14 

5.2 

14 

13 

17 

10 

12 

3.7 

4.3 

4.4 

5.02 

5.2 

14 

13 

6.2 

19 

12 

3.65 

4.5 

4.4 

6.0 

5.1 

14 

13 

5.0 

175 

12 

3.6 

4.8 

4.5 

5.25 

5.0 

14 

13 

17 

16 

6.0 

3.5 

4.5 

4.4 

5.15 

5.0 

14 

13 

16 

5.2 

5.3 

3.5 

4.4 

6,2 

195 

19 

145 

13 

16 

5.2 

5.15 

3.5 

4.4 

6.05 

175 

14 

16 

5.45 

10 

5- So 

Dcdly  discharge^  in  second-feet,  of  Little  Colorado  River  at  Holhrook,  Ariz.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


'  Jan. 

Feb. 

Mar. 

Apr. 

250 
270 
250 
350 
290 

300 
987 
925 
115 
145  1 

May. 

June. 

305 

194 
130 
13.5 
140 
145 

213 
245 
243 
325 
240 

75 
75 
75 
75 
66 

75 

75 

75 

100 

175 

90 
115 
150 
150 
125 

105 
97 
93 

88 
84 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

3;J0 

3.10 

3:» 

330 

330 

420 

370 
370 
370 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3 

20 

445 

250 

25 

3 

80 

75 

170 

25 

3 

25 

60 

83 

460 

3 

25 

40 

72 

££10 

3 

15 

20 

30 

215 

3 

15 

17 

12 

255 

3 

145 

15 

0 

»t> 

8 

67 

12 

6 

5 

270 

3 

20 

10 

7 

5 

235 

3 

30 

7 

8 

5 

235 

LITTLE   COLORADO   RIYEB   DBAIKAOE   BA8IK. 
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I>aily  discharge^  in  second-feet ^  of  Little  Colorado  River  at  Holbrooke  Ariz. ,  for  1906 — Con. 


Day. 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

2rt 
27 
28 
29 
30 
31 


Jan. 


370 
370 
370 
420 
420 

1,330 
920 

896 
848 
848 

935 
676 
423 
429 

187 

187 
189 
194 
165 
168 
168 


195 
195 
272 
272 
272 

250 

200 

102 

90 

88 

94 
93 
93 
175 
97 

100 
93 
73 


1 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

176 

105 

80 

5 

3 

60 

6 

10 

5 

175 

100 

75 

5 

3 

45 

5 

0 

5 

3,537 

140 

65 

4 

3 

35 

9 

5 

2,173 

180 

35 

4 

3 

30 

0 

5 

550 

180 

45 

3 

3 

25 

0 

5 

375 

166 

45 

3 

3 

25 

9 

5 

350 

130 

45 

3 

3 

25 

9 

5 

450 

155 

35 

3 

3 

25 

9 

6 

550 

170 

35 

3 

3 

23 

9 

5 

600 

160 

35 

3 

3 

17 

9 

5 

150 

185 

17 

3 

3 

145 

9 

6 

350 

170 

10 

3 

64 

145 

9 

7 

250 

250 

10 

3 

134 

275 

8 

8 

200 

200 

7 

99 

130 

8 

10 

400 

200 

5 

57 

65 

8 

28 

1,340 

200 

5 

140 

65 

8 

40 

3,260 

215 

5 

95 

55 

8 

63 

1,435 

250 

5 

37 

44 

600 

8 

34 

!  1,182 

185 

5 

^ 

155 

370 

8 

25 

.   662 

125 

7 

28 

155 

319 

8 

25 

1   220 

5 

28 

240 

5 

J 

1 

Dec. 


186 

120 

47 

45 

45 

43 
40 
40 
35 
36 

36 
36 
36 
35 
36 

35 

40 

35 

680 

620 

630 


Note. — These  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 

Monthly  discharge  of  Little  Colorado  River  at  Jlolbrook,  Ariz.,  for  1906. 


Month. 


January 

February 

March 

jVpril 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


1,330 
325 

3,540 
987 
160 
5 
140 
276 
600 
2.50 
63 
890 


•ge  In  Bocond-feet. 

Minimum. 

Mean. 

165 

482 

73 

170 

66 

021 

100 

245 

5 

64.0 

3 

4.1 

3 

24.9 

15 

71.6 

4 

68.7 

5 

26.6 

4 

11.3 

25 

181 

Total  In 
acre-feet. 


27,800 
9,440 

38,200 

14,600 
3,320 
244 
1,630 
4,400 
4,090 
1,640 
672 

11,100 


3,540 


161 


117,000 


Summary  of  observations  of  evaporation  at  Ilolbrook,  Ariz.,  in  1905-6. 


Month. 


Augusta.. 
Septeml^er. 

October 

November. 
December.. 


1905. 


Amount 

of  evaxM)- 

ration. 


Temperature  of  water. 


In  pan. 


Maxi- 
mum. 


Mini- 
mum. 


January  c. 
February. 

March 

April 

Ma' 


1906. 


Inchei^. 

6.60 

81 

4.57 

79 

4.26 

73 

ft  1.45 

59 

0.22 

48 

66 
55 
41 
40 
29 


lay. 


June 

July 

August 

September. 
October... 
November. 
December. 


0.03 

35 

1.24 

53 

3.28 

64 

5.12 

69 

6.93 

71 

8.61 

79 

7.42 

80 

6.24 

76 

5.12 

75 

3.44 

69 

1.43 

57 

.94 

46 

32 
33 
37 
42 
49 
55 
61 
63 
55 
40 
40 

:«) 


Mean. 


73.5 
66.4 
56.9 
48.4 
37.5 


Outside  pan. 


Maxi- 
mum. 


80 

78 
73 
59 

48 


32.4 

41.8 
46.4 
52.5 
60.3 
65.6 
d70.5 
70.4 
65.3 
56.0 
46.1 
42.4 


The  year. 


49.80 


80 


32 


36 
52 
63 
68 
70 
75 
81 
76 
75 
69 
58 
47 


Mini- 
mum. 


66 
56 
42 
40 
29 


Mean. 


73.6 
66.5 
56. 8 
48.4 
37.8 


32 

32.7 

34 

42.1 

38 

46.9 

42 

62.7 

50 

60.4 

54 

65.2 

62 

d71.1 

64 

71.0 

56 

65.7 

41 

56.4 

40 

46.7 

40 

43.1 

81 


32 


a29idaya. 


b29daya 


c  For  5  days;  the  pan  was  frozen  January  6  to  30.        <<  30  days. 


no 


SURFACE  WATEB  SUPPLY,  1906. 


LITTLE    COLORADO   RIVER  AT   ST.    JOHNS,    ABE. 


This  station  was  established  April  18,  1906.  It  is  located  at  the 
south  end  of  the  town  of  St.  Johns,  one-half  mile  above  the  dam  and 
county  bridge. 

The  channel  is  straight  for  300  feet  above  and  250  feet  bdow  the 
station.  There  is  a  good  velocity  at  all  stages,  becoming  swift  at 
high  water.  The  banks  are  clean  and  almost  perpendicular,  and 
will  not  overflow  during  high  water.  The  bed  of  the  stream  is  clean, 
and  sandy;  it  probably  shifts  slightly.  There  is  one  channel  at  all 
stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
tagged  wire.  A  stay  wire  is  used  for  high-water  measurements.  The 
initial  point  for  soundings  is  the  face  of  the  cable  support  on  the  right 
bank. 

The  staff  gage,  which  is  read  by  the  local  hydrographer,  W.  D. 
Rencher,  is  bolted  to  the  framework  built  out  over  the  bank  on  the 
right  side  of  the  river  at  the  gaging  station.  The  bench  mark  is  the 
head  of  a  bolt  driven  into  solid  ledge  73  feet  northeast  from  the  cable 
support  on  the  left  bank;  elevation,  15.43  feet  above  the  zero  of  the 

gage. 

Discharge  tneasuremenU  of  Little  Colorado  Rii^er  at  St,  John,  Ariz.,  by  Reed  and  Rencher, 

in  1906, 


Date. 


hSS^t.     I>i«chiirge. 


Date. 


.SSI     I>i«h*^ 


beig] 


April  19. . . 
April  19... 
April  24... 
April  30... 

Mayi 

Mays 

May  14.... 
May  18.... 
May  23.... 
May  28.... 

June  2 

June? 

June  15... 
June  23... 
June  28 . . . 

July  4 

July  12.... 
July  18.... 
July  28.... 
Augusts.. 
August  9.. 
August  14. 


Feet. 
&23 
&13 
6.78 
5.06 
4.90 
4.80 
4.20 
4.00 
a93 
3.90 
3.82 
3.79 
a66 
3.74 
3.76 
a  79 
a85 
3.86 
4.00 
3.93 
4.04 
3.98 


Sec-n. 

424 

338 

186 

132 

148 

48 

35 

23 

21 

16 

16 

&0 

12 

13 

16 

12 

14 

24 

19 

24 

16 


August  20 

August  20 

August  23 

September  10. 
September  17. 
September  22. 
September  28. 

Octobers 

October  11 

October  17 

October  24 

October  ao 

November  5. . . 
November  12. . 
November  19  . 
November  24.. 
November  28. . 
December  4  a.. 
December  11 . . 
December  15.. 
December  22 . . 
December  31  a. 


Feet. 

Sec-fL 

a96 

2S 

4.84 

213 

4.94 

112 

a94 

&5 

3.87 

<.  t 

ass 

&2 

a94 

13 

a  91 

10 

a92 

12 

a90 

919 

a  91 

11 

a  91 

12 

ags 

13 

a9i 

15 

a95 

14 

4  03. 

19 

4.07 

23 

4.96 

206 

4.60 

65 

4.44 

48 

4.10 

23 

4.68 

61 

s 

a  Float  measurement. 
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Daily  gage  heighty  in  feet,  of  Little  Colorado  River  at  St.  Johns^  Ariz.,  for  1906, 


Day. 


Apr. 


1. 
2. 
3. 
4. 


5 

1 
6 

7 

8 

9 

10 

11 

12 1 

13 

14 

15 1 

16 

17 

18 

..;.::: 

19 

20 

6.18 
6.06 

5.82 
6.10 

21 

22 

23 

5.95 

24 

5.90 

25 

5.68 

5.48 
5.40 
5.30 
5.15 
5.08 

26 * 

27 

28 

29 

30 

May. 

5.06 

4.92 

4.90 

4.90 

4.82 

4.80 

4.82 

4.80 

4.50 

4.30 

4.25 

4.20 

4.20 

4.20 

4.12 

4.06 

4.02 

4.00 

3.94 

4.00 

3.99 

3.95 

3.93 

3.93 

3.90 

a90 

3.90 

3.88 

3.87 
3.86 

June.  I  July. 


3.85 


3.84 

3.82 

3.82 

3.82 

3.81 

3.80 

3.79 

3.79 

3.78 

3.74 

3.70 

3.67 

3.66 

3.66 

3.65 

3.65 

3.65 

3.65 

3.64 

3.64 

a64 

&64 

3.76 

8.79 

3.80 

8.80 

8.78 

8.76 

a  74 

a70 

3.71 
3.70 
3.75 
4.10 
3.88 

4.17 
3.83 

aso 
aso 
a  82 

a85 
a85 
a85 
a85 
a  84 

a85 
a85 
a  86 
a88 
a86 

a86 
a86 

4.03 

a  93 
a86 

4.18 

a  88 
a  95 
a96 
a  90 
a86 


4.68 
4.31 

a95 
a96 
a  91 

a9o 
a  94 

4.04 
4.04 
4.52 

4.15 
4.00 

a99 
a96 
a  97 

4.90 
4.15 

a92 
a89 

4.89 

5.00 
5.45 
4.70 
135 
4.26 

4.25 
4.26 
4.19 
4.20 
4.49 
4.36 


Sept. 


4.29 
416 
4.09 
4.05 
4.02 

a99 
a  97 
a  95 
a94 

a93 

a  91 
a9o 
a89 
a  89 
ass 

a88 
a  87 
a  87 
a  87 
a  87 

a  87 
ass 
ass 
ass 
a92 

4.05 
4.03 

a96 
a  97 
ag6 


Oct. 

Nov. 

a94 

a  91 

a  93 

&92 

a92 

ag2 

a  91 

ags 

a  91 

ag3 

ago 

ags 

ago 

a93 

ago 

a94 

ago 

a94 

a  91 

a  94 

a  92 

a94 

a  92 

a  94 

ag2 

a94 

a  92 

ag4 

a  93 

a94 

a  95 

ao5 

a  92 

ags 

ago 

ag5 

a  91 

ags 

a  91 

age 

ago 

ags 

a  91 

4.00 

a  91 

4.02 

a  91 

4.03 

ago 

4.05 

ago 

4.07 

ago 

4.07 

ago 

4.  OB 

ag2 

4.05 

agi 

4.04 

a  91 

Deo. 


4.09 
4.11 
4.13 
4.61 

aso 

a72 
5.10 
4.84 
4.78 
4.74 

4.62 
4.55 
4.  SO 
4.50 
4.45 

4.29 
4.20 
4.13 
4.14 
4.12 

4.11 
4.11 
4.12 
4.14 
4.13 

4.12 
4.12 
4.18 
4.24 
4.40 
4.69 


Daily  diKharge,  in  second-feet,  of  Little  Colorado  River  at  St.  Johns,  Ariz.,  for  1906, 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1.3 

14 

15 

16 

17 

18 

19 

460 

20 

415 

21 

340 

22 

420 

23 

380 

24 

370 

25 

315 

26 

265 

27 

250 

28 

230 

29 

200 

30 

190 

31 

185 
145 
137 
132 
130 

135 

145 

148 

95 

70 

60 
56 
60 
48 
42 

40 
37 
35 
27 
32 

33 
27 
23 
23 
21 

21 
21 
20 
19 
19 
18 


1 
June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

18 

10 

100 

46 

14 

11 

17 

10 

53 

33 

13 

12 

17 

13 

22 

26 

12 

12 

17 

32 

23 

21 

11 

12 

16 

15 

18 

18 

11 

13 

16 

88 

17 

15 

10 

13 

15 

11 

20 

13 

10 

13 

15 

9 

28 

11 

10 

14 

14 

9 

28 

10 

10 

14 

12 

10 

67 

9 

11 

14 

10 

12 

32 

9 

12 

14 

8 

12 

17 

9 

12 

14 

8 

12 

17 

8 

12 

14 

8 

12 

16 

8 

12 

14 

7 

12 

17 

8 

13 

14 

7 

12 

120 

8 

15 

15 

7 

12 

38 

8 

12 

16 

7 

13 

20 

8 

10 

15 

7 

15 

18 

8 

11 

15 

7 

13 

85 

8 

11 

16 

7 

13 

205 

8 

10 

18 

7 

13 

260 

8 

11 

20 

13 

27 

80 

8 

11 

22 

15 

19 

52 

8 

11 

19 

16 

13 

43 

12 

10 

20 

16 

39 

42 

26 

10 

22 

14 

15 

43 

23 

10 

22 

13 

20 

36 

16 

10 

23 

12 

21 

37 

17 

12 

20 

10 

16 

66 

18 

11 

19 

13 

53 

11 

Deo. 


23 
25 
26 
69 
633 

502 
260 
16g 
135 
120 

73 
60 
64 

64 
60 

37 
31 
26 
27 
25 

25 
25 
25 
27 
26 

25 
25 
26 
34 
46 
100 


Note.— Theee  discharges  were  obtained  by  the  Indirect  method  for  shifting  channels. 
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SURFACE   WATER   SUPPLY,  1906. 


Monthly  discharge  of  Little  Colorado  River  at  St.  Johns ^  Ariz.,  far  1906. 


Month. 

Dlschai^  in  seoond-feet. 

Totalis 

Maximum. 

Minimum. 

Mean. 

acre-feet 

Aoril  19-30 

460 
185 

18.0 

39 
260 

46 

15 

23 
533 

190 
18.0 

7.0 

9 
16 

8 
10 
11 
23 

320 
64.3 
11.9 
15.8 
53.9 
14.2 
11.3 
16.0 
86.2 

7.?ai 

May 

2,'jr^ 

JUDC 

HN 

July 

'■■7: 

•','**<y 

Aiigiiat .  ,  ... 

3,:-;- 

S6Dteinber 

<• 

October 

«5<" 

November 

*^^ 

December 

'    '        5.W) 

The  period 

2k,¥X) 

SILVER   CREEK    AT   SNOWFLAKE,  ARIZ. 

This  station  was  established  May  4,  1906.  It  is  located  at  the 
southeast  end  of  the  to\^Ti  and  2  miles  below  the  dam  of  Snowflake 
and  Taylor  Irrigation  Company.  All  water  is  shut  off  by  the  dam 
during  the  entire  irrigation  season,  excepting  when  rains  occur. 

The  channel  is  straight  for  200  feet  above  and  150  feet  below  the 
station.  The  current  is  good,  at  all  stages.  The  right  bank  is  high, 
sandy,  and  clean;  the  left  is  sandy,  is  higher  than  the  right  and  is 
covered  with  small  willows  which  serve  to  hold  the  soil  in  place. 
Owing  to  the  level  country  and  the  sudden  rains  to  which  this  creek 
is  subjected,  both  banks  will  probably  overflow  during  extreme  high 
water.  The  bed  of  the  stream  is  sandy,  level,  and  clean.  There  is 
one  channel  at  all  stages,  except  when  the  banks  overflow  and  then 
water  is  liable  to  extend  over  a  large  area. 

Discharge  measurements  are  made  by  means  of  a  cable  and  cAr  dur- 
ing liigh  water  and  by  wading  at  low  stages.  The  initial  point  for 
soundings  is  the  first  tag  wire  from  the  support  on  the  right  bank. 

The  gage,  which  is  read  by  J.  W.  Smith  twice  each  day,  is  a  com- 
bined vertical  and  inclined  rod  on  the  right  bank  of-  the  stream  at 
the  point  of  measurement.  The  bench  mark  is  the  head  of  a  bolt  in 
the  trunk  of  a  large  cottonwood  tree  400  feet  northeast  from  the  rod; 
elevation,  16.68  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Silver  Creek  at  Snowflake,  Ariz. ,  by  Reed  and  Newman,  in  19i'f6. 


Mav8.. 
May  18. 
May  25. 
June  1 . . 
June  14. 
Juno  21 . 
June  28. 
July  6.. 
July  12. 
July  20. 
July  25. 


Date. 


Gaffe 


1  Ms- 


height,         chargi 


I  _  ._ 


Feci. 
2.2 
2.2 
2.2 


Sec.-ft 
1. 


2.2 

1.0 

2.0 

.8 

2.0 

.fi 

,            2.0 

.9 

1.9 

.5 

2.0 

1.7 

2.0 

2.0 

2.0 

1.2 

Dato. 


August  1 

Augusts 

August  16 

August  21 

August  29 

Septembers. . 
SepU'mbor  12. 
Se[)  tern  her  19. 
November  14. 
December  11. 


Gage 
height. 

Dis- 
chargf. 

Feet. 

Sec-fl 

2.0 

1.4 

2.1 

4.5 

2.1 

U 

2.1 

3.6 

2.1 

S-5 

2.0 

1.1 

1.9 

1.9 

.4 

2.3 

1.4 

2.3 

5.4 

LITTLE    COLORADO    RIVER    DRAINAGE    BASIN. 
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Daily  gage  height,  in  feet,  of  Silver  Creek  at  Snowjlake,  Ariz.,  for  1906. 


Day. 

May. 

1 

o 

3 

4 

0 

li « 

2.15 

/..... 

2.15 

8 

2.15 

9 

2.15 

10 

2.15 

11 

2.16 

12 

2.16 

13 

2.15 

14 

2.15 

Ij 

2.15 

16 

2.15 

17 

2.15 

18 

2.15 

11) 

2.15 

20 

2.15 

21 

2.15 

22 

2.15 

23 

2.15 

24 

2.15 

25 

2.15 

2fi 

2.15 

27 

2.15 

28 

2.15 

2.15 

30 

2.15 

31 

2.15 

9 

3. 


5. 


♦J. 
7. 
8. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 


hi. 

17. 
IS. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

»i. 
27. 
23. 
29. 
30. 
31. 


2.05 
2.10 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 
2.00 
2.10 

2.06 
2.10 
2.05 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 


July.  \   Aug.  I  Sept.   Oct.  '  Nov. 


Dec. 


2.00 
2.00 
2.00 
2.35 
2.03 


2.33 
2.32 
2.12 
2.08 
2.08 


2.05 

2.06 

2.05 

2.08 

2.05 

2.10 

2.05 

2.55 

2.03 

2.25 

I 


2.20 
2.18 
2.18 
2.15 
2.10 

2.12 
2.10 
2.10 
2.08 
2.08 


2.30 
2.28 
2.22 
2.20 
2.20 


2.20 
2.20 
2.18 
2.15 
2.15 


2. 
2. 
2. 
2. 
2. 


00 
00 
00 
00 
00 


2.10 
2.20 
2.08 
2.05 
2.03 

2.00 
2.00 
2.03 
2.05 
2.03 

2.00 
2.10 
2.13 
2.05 
2.05 
2.05 


2.30 
2.  SO 
2.42 
2.25 
2.25 

2.45 
2.48 
2.35 
2.22 
2.35 

2.45 


08 
02 
00 
1.98 
1.95 


2. 
2. 


30 
30 
2.30 
2.30 
2.30 


2. 
2. 
2. 
2. 


40 
40 
35 
25 


2.20 
2.15 
2.15 
2.10 
2.30 
2.25 


2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
3.52 
2.52 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 


38 
32 

28 
28 
28 

32 
35 
32 
32 


2.40 
2.40 
2.42 
2.38 
2.35 

2.30 
2.28 
2.25 
2.26 
2.38 

2.22 
2.20 
2.26 
2.26 
2.25 

2.26 
2.26 
2.28 
30 
30 


2. 
2. 


2. 
2. 
2. 
2. 


30 
30 
25 
65 


2.30 

2.22 
2.15 
2.15 
2.18 
2.30 
2.38 


2.70 

2.50 
2.30 
2.26 
2.20 
2.20 


2.20 
2.20 
3.25 
6.00 
4.50 

3.80 
3.00 
2.50 
2.38 
2.35 

2.30 
2.30 
2.30 
2.30 
2.25 

2.15 
2.13 
2.08 
2.23 
2.17 

2.17 
2.17 
2.17 
2.17 
2.17 

2.17 
2.20 
2.46 
4.05 
3.70 
3.05 


Daily  discharge,  in  second-feet,  of  Silver  Creek  at  Snawflake,  Ariz.,  for  J 906. 


Day. 


June. 


Aug.  I   Sept. 


1 
1 
1 
1 
1 

1 
2 
2 
2 
2 

2 
4 
3 
3 
2 


5 
5 
2 
2 
2 

2 
2 
4.£ 

8 
4 

5 

11 

1 

4 

4  I 

I 

3.5  ! 
3.5  I 

3      i 

3  ! 
3 

I 

0  I 
6 

5  1 

4  I 

3      I 

3  I 

4  I 
4      >. 


2 
2 
2 
2 
2 

1 
1 
1 
1 
1 


Oct.    I    Nov 


.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 


2 
2 
2 
2 
2 

2 

2 

2 

1.5 

1.6 

2 

2 
2 
2 
2 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
2 
2 
1. 
1. 


Dec. 


20 

8 


4 

1.5 

4 

1.5 

4 

3 

4 

3 

4 

3   ' 

4 

1 
3 

3 

3 

3 

3 

3 

4 

2 

6 

2 

4 

2 

3 

2 

3 

2 

3 

3 

3 

3 

1 

3 

3 

4 

60 

28 

19 
11 

8 
(i 

5 
5 
5 


5 


4 
4 
4 
5 
6 

5. 

6 

5 

5 

5 

5 

5 

6 
22 
18 
11 


Note. — These  discharges  were  obtained  by  the  Indirect  method  for  shifting  channels. 
24686— IBB  211—08 8 
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SURFACE   WATER  SUPPLY,  1906. 


Monthly  (Hgcharge  of  Silver  Creek  at  Snoujlale^  Ariz.,  for  1906. 


Discharge  in  aeoond-feet. 


Month. 


Maximum.  Minimum.      Mean. 


Totil  r. 
acn*-f- 1. 


May  (fr-31) 

June 

July 

.August 

Septemlwr. 
()ctol)er... 
NovemlxT. 
December. 


1  ; 

1 

1-0  . 

11 

1 

1 

1.0 

n 

6  : 

1 

1.6 

i^ 

11 

2 

4.0 

.> 

20 

.5 

1.8 

1    •• 

4 

1.5 

2.5 

:m 

6  ■ 

1.5  ! 

2.9 

.  . 

SO  1 

3 

9.0 

w*> 

The  period , 


1.44U 


SILVER   CREEK   AT   CANYON    STATION    NEAR   SNOWFLAKE,    ARIZ. 

This  station  -was  established  May  2,  1906.  It  is  located  at  the 
mouth  of  Silver  Creek  canyon  just  below  the  town  of  Snowflake.  It 
was  established  principally  to  determine  the  flood  waters  of  Silver 
Creek  and  Cottonwood  Wash,  which  can  not  be  taken  care  of  by  the 
station  above.  At  times  Cottonwood  Wash  carries  more  water  than 
the  main  stream. 

During  the  irrigation  season  the  stream  is  entirely  shut  off  above 
the  Snowflake  and  Taylor  Irrigation  Company*s  dam,  3  miles  above. 
All  water  passing  the  section  during  this  period  is  waste  and  seepa^re 
water. 

The  channel  is  straight  for  500  feet  above  and  600  feet  below  the 
station.  The  current  is  very  swift  at  high  water.  Both  banks  are 
high,  are  strewn  with  bowlders,  and  will  not  overflow.  The  bed  of  the 
stream  at  the  cable  section  is  of  gravel  and  sand  formation.  Above 
and  below  the  cable  the  bed  is  covered  with  cobblestones. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  ami 
tagged  wire.  The  initial  point  for  soundings  is  the  first  tag  on  a  wire 
at  tlie  right  bank.  ' 

The  gage  is  a  series  of  inclined  rods  bolted  to  solid  rock  on  the  right 
bank  of  the  canyon  100  feet  above  the  gaging  section.  Bench  mark 
No.  1  is  a  cross  cut  into  a  point  of  ledge  to  which  the  rod  is  bolteil  at 
elevation  26.01  feet  above  the  zero  of  the  gage. 

Discharge  measuriments  of  Silver  Creek  at  canyon  station  near  Snowflake,  Ariz.,  by  i?'"' 

and  Ncwmany  in  1906. 


Dat^. 


hc^gft.      ^'~»^*n5e- 


May  4 

May  9 

May  18.... 
May  25.... 
May  31 ... . 
June  13... 
June  19... 
June  20... 

July  t) 

July  12.... 
July  20.... 
July  24.... 
August  2. . 
August  8.. 
August  15. 
August  21. 


Feet. 
2.6 
2.6 

2.6 


2.6 
2.6 
2.5 


Sec.-ft. 


5.2 
2.7 
2.4 
0.4 
1.6 
1.4 
1.4 


2.5 

1.4 

2.6 

1.9 

2.6 

1.9 

2.6 

2.0 

2.6 

1.8 

2.6 

3.1 

2.6 

3.3 

2.6 

3.6 

2.7 

3.1 

Date. 

Gage 
height. 

August  29« 

Feet. 

2.8 

Sentember  5 

2.6 

Seotember  12 

2.4 

September  19 

2.4 

September  26 

2.4 

Octoljer  10 

2.8 

October  23 

2.7 

October  30 

2.7 

Nove.ml)er  6 

2.6 

Noveml)er  14 

2.7 

November  21 

2.7 

Noveml)er  26 

2.9 

December  11 

2.9 

Decemlx»r  18 

2.8 

I>cember  24 

2.7 

lV»ceml»er  31 « 

3.0 

IMscluig-. 


Sec.'V. 


\* 


4. 

.V 


.a  Discharge  of  Cottonwood  Wash. 


LITTLE    COLORADO    RIVER   DRAINAGE    BASIN. 
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CHEYELON  FORK  NEAR  WINSLOW,  ARIZ. 

This  station  was  established  December  18,  1905.  It  is  located 
above  the  mouth  of  the  river,  in  sec.  34,  T.  18  N.,  R.  17  E.,  19  miles 
east  of  Winslow,  Ariz.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  175,  page  157. 

A  staff  gage  was  set  about  25  feet  upstream  from  the  automatic 
wat^r  stage  register  on  May  14,  1906.  The  bench  mark  is  a  bolt  in 
a  rock  between  the  cable  and  automatic  register;  elevation,  28.375 
feet  above  zero  of  both  gages. 

On  October  1,  1906,  a  well  point  and  10  feet  of  2-inch  pipe  was 
laid  from  the  bottom  of  the  tube  out  into  the  stream  and  securely 
connected  to  the  bottom  of  the  creek  and  to  the  float  tube.  This 
obviates  the  trouble  caused  by  sand  collecting  in  and  about  the 
bottom  of  the  float  tube. 

Discharge  meamremenU  of  Chevelon  Fork  near  WinsloWy  Ariz.j  by  Reed  and  Xewviany  in 

1905-1906, 


Date. 


helgft.      I>i«charge. 


Date. 


1905. 

Novembers 

November  25... 
December  19 


1906. 


Februarys.. 
P'ebruary  10. 
February  17. 
February  24. 

March  3 

March  12.... 
March  18.... 
March  19.... 
March  24.... 

March  28 

March  31 

April? 

April  14 

April  21 

.\pril28 

May  5 

May  12 

May  19 

May  26 

Jiioe  3 

June  9 

.lune  1»> 

June  23 


Feft. 


Sec. 'ft. 
8.2 
.9 


1.00 

4 

2.10 

33 

1.80 

57 

2.f)0 

135 

2.40 

107 

2.90 

147 

2.60 

132 

2.80 

148 

3.55 

546 

3.23 

453 

3.10 

212 

4.70 

1,250 

3.20 

266 

1.80 

61 

2.00 

66 

1.40 

21 

0.80 

4 

.30 

1 

.20 

.20 

.10 

.00 

.00 

.00 

-.10 

3 
o 

7 
7 
6 
5 

.8 
8 

.4 


1906. 

June  30 

July  7 

July  10. 

July  14 

July  21 

July  28 

August  4 

August  11 

August  18 

August  25 

September  1 

September  R 

September  15... 
September  22... 
September  29... 

October  6 

October  13 

Octol)er20 

October  27 

Novembers 

November  10. . . 
November  17. . . 
November  24. . . 

December  1 

December  8 

December  15 

December  22 

December  29 


he^t.  '  I>»«charge. 


Feet. 
-0.20 
-  .20 


.  .20 

.  .20 

•  .20 

.00 

.60 

1.00 

.10 


.30 


.20 
.10 
.00 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.50 
.70 
.60 
.30 


Sec.-ft. 

0.5 
.4 
.4 
.4 
.6 

1.2 

2 

2.9 
.7 
.4 

1 

.3 
.3 
.3 
.7 
.3 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
119 
37 
18 
16 
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SURFACE   WATER  SUPPLY,  1900. 


Daily  gage  hfight.  in  feet,  of  Chevelon  Fork  near  WinsUnv,  Ariz.,  for  1906. 


Day 


Jan. 


1 I.H5 

2 l.W 

3 1.85 

4 1.H5 

5 1.80 

fi 1.80 

7 l.HO 

8 l.HO 

9 1.80 

10 1.80 

11 1.80 

12 1.80 

13 ,  1.80 

14 '  1.80 

15 1.80 

16 '  1.80 

17... 1.80 

18 1.70 

19 1.75 

20 2.04 

21 2.62 

22 2.66 

23 2.65 

24 2.65 

25 2.65 

26 2.48 

27 1.98 

28 1.87 

29 1.80 

30 1.77 

31 1.77 


Feb.     Mar.  ,  Apr.  ■  May.    June.    July.     Aug.     Sept.     Oct.      Not.    Dk 


1.77 

1.77 
1.80 
1.80 
1.80 

1.88 
2.28 
2.62 
2.60 
2.57 

2.S2 
2.50 
2.52 
2.45 
2.31 

2.33 
2.40 
2.43 
2.45 
2.78 

2.01 
2.95 
3.00 
2.90 
2.64 


I 


3.16 
3.05 
2.75 
2.60 
2.52 

2.35 
2.30 
2.27 
2.28 
2.50 

3.33 
2.98 
8.16 
7.80 
5.70 

4.77 
4.30 
3.65 
3.28 
2.95 

2.78 
2.88 
2.79 
3.32 
3.83 


2.52  7.71 

2.65  '  8.56 

2.90  4.68 

4.05 

'  3.55 

3.08 

I  I 


3.00 
2.90 
2.66 
2.41 
2.44 

2.05 
1.73 
2.15 
2.81 
3.58 

3.15 
2.56 
2.21 
2.05 
2.36 


2. 
1. 
1. 
1. 


15 
76 
36 
30 


1.63 

1.56 
1.35 
1.23 
1.13 
1.05 

1.00 
.95 
.85 
.77 
.73 


0.65 
.57  ! 
.52  I 
.45 
.38 

.34 
.32 
.31 
.30 
.30 

.28 
.25 
.25 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.15 
.10 
.10 

.10 
.10 
.10 
.10 
.10 
.06 


0.05 
.05 
.05 
.05 
.05 

.05 
.05 
.05 
.05 
.05 


I 


-0.15 

-  .15 

-  .15 

-  .15 

-  .15 

.15 
.15 
.20 
.20 
.20 


2.T2 
.86  I 
.60  ! 
.60 
.60 

.55  ' 
2.88 
4.07 
1.88 
1.00  : 


.00 
.00 
.05 
.05 
.05 

.10 
.10 
.10 
.10 
.15 

.15  I 

.15 

.15 

.15 

.15 


.» 
.20 
.20 
.20 
.20 


.34 
.20 
.20 
.20 
.20 


-  .20 

.15 

.00 

.10 

1.75 

.10 

.60 

.05 

.23 

.00 

.32 

.00 

.20 
.05 
.00 
.05 
1.06 


.21  : 
2.58 
1.66 
.65 
.40  I 


0.30 
.25 

.18 
.13 
.10 

.08 
.05 
.48 
1.35 
.45 


.00   - 

.20 

1.00 

.25 

.00   - 

.20 

.90, 

.18 

.00   - 

.20 

.70 

.10 

.00   - 

.15 

.50 

.10 

.00   - 

.20 

1.20 

.00 

.00 
.00 
.00 
00 
.00 

.00 
.00 
.00 
.00 
.00 

.oo' 

1.37 
.60 
.30 
.28 


I 


0.23 
.15 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 

.05 
.06 
.05 
.00 
.00 

.00 

-  .05 

-  .06 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 


0.07 
-10 
.10 

-  .10 
-10 

.10 
.10 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 

.10 
.10 
.10 
.10 
.10 


1    'I 

5.73 

5  y 
;.  ♦' 

5.J' 

4St* 
4  'wt 

4  3< 
a  ►!! 

2..V 

1  44 

l.'V 

.'v 


Daily  discharge,  in  feet,  of  Chevelon  Fork  near  Winslow,  Ariz.,  for  1906, 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb. 


52 
52 
52 
52 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

48 
48 
41 
44 

69 

138 
145 
145 
145 
145 


45 

45 
57 

48 

48 

53 

92 

137 

135 

128 

125 
120 
125 
113 
97 

100 
107 
111 
113 
163 

190 
198 
210 
147 
138 


Mar. 


115  125 

G2  140 

53  147 

48  

45  

45  


Apr. 


251 
222  i 
157 
155 

125  , 

101 
96 
93 
95 

120 

328 

207 

3,600 

3.430 

1,930 

1,298 
988 
546 
303 
198 

163 
183 
165 
321 
668 

3.300 

3.870 

1,237 

818 

478 

230 


I 


May. 


210  3 

187  I  2 

142  ,  2 

110  «  1 

111  1 


70 
44 

80  I 
169  I 

JQtt 


250 
128 

87, 

70 
106  I 

80 
45 
19  ! 
17 
37 

31 
20 
15 
12 
11 

10 
8 
6 
4 
3 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 


June. '  July. 

I 


.76 
.76 
.78 

.75 
.75 
.75 
.75 
.75 
.75 


0.76 
.76 
.76 
.76 
.75 

.76 
.76 
.76 
.76 
.76 

.5 
.6 
.5 
.6 
.6 

.6 
.6 
.5 
.6 

.6 

.5 
.5 
.6 
.5 
.6 

« 

0.6 
.6 
.6 
.5 
.6 


0.5 
.6 
.6 
.6 
.6 

.5 
.5 
.5 
.6 
.6 


40 
2 


.6 
.6 
.6 

.6    I 
.6 

.5 
.6 
.6 
.6 
.6 

.6 
.76 


11 


.76 

.75 

.76 

.6 

.5 

.6 


Aug. 

Sept. 

Oct. 

161 

1 

0.3 

2 

1 

.25 

2 

1 

.25 

2 

0.75 

.25 

2 

.50 

.25 

2 

.6 

.25 

183 

1.6 

.25 

832 

.25 

.25 

64 

IS 

.25 

3 

.26 

.25 

3 

.25 

.25 

2 

.25 

.25 

2 

.25 

.25 

2 

.25 

.25 

14 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.26 

.26 

1 

.25 

1 

Nov.    Dec- 


.6 
.6 
.6 
.5 

.6 
0.6 

130 

38 
2 
2 


119 
2 


.25 
.26 
.26 
.26 
.26 

.26 


.75 
.76 


.26 
.26 
.25 
.26 
.36 

25 
.26 
.25 
.25 
.25 
.26 


Q.25 
.25 
.26 
.25 
.25 

.25 
.25 
.26 
.25 
.25 

.25 
.25 
.25 
.25 
.25 

.25 
.25 
.25 
.25 
.25 

.25 
.25  1 
.26 
.25 
.25 

-25 
.25 
.25 
.25 
.25 


,0 

3.K11 

U'T 

1> 
\l\ 
V21 
1:: 
l:tJ 

I'J' 


•Jta 

'is 
2* 

20 

19 
1» 
1* 
1> 
17 

17 
17 
17 
> 

It 


NoTK.—These  diachaiges  were  obtained  by  the  Indirect  method  for  shifting  channeU. 
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Monthly  discharge  of  Chnelon  Fork  near  Winslow,  Ariz.,  for  1906. 


Month. 


Discharge  in  second-feet. 


January... 
February . . 

March 

April 

May 

Juno 

July 

August 

September. 
October.... 
November. 
December.. 


Maximum.  Minimum. ,    Mean. 


145 

41 

210 

45 

3,870 

03 

496    - 

8 

3.00 

.75 

.76 

.50 

45.0 

.50 

832 

.50 

110 

.25 

.30 

.26 

.26 

.25 

3,600 

16 

66.8 
116 
828 
86.0 
1.06 
.58 
2.36 
46.4 
5.04 
.25 
.25 
168 


The  year '      3, 870 


.25 


110 


Total  in 
acre-feet. 


4,110 

6,440 

50,900 

5,120 

65. 

34. 

145 

2,850 

300 

15. 

14. 

10,300 


80,300 


CLEAR   GREEK   NEAR   WINSLOW,  ARIZ. 

This  station  was  established  June  13,  1906.  It  is  located  Bjniles 
from  Winslow  and  3  miles  above  the^Clear  Creek  Irrigation  Company's 
dam  and  the  county  bridge.  It  is  one-half  mile  above  the  pump 
house. 

The  channel  is  straight  for  250  feet  above  and  500  feet  below  the  sta- 
tion. The  current  is  good  at  all  stages.  Both  banks  are  perpendicu- 
lar cliflfs  and  will  not  overflow.  The  bed  of  the  stream  is  strewn  with 
large  bowlders  and  is  permanent.     There  is  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and 
tagged  wire.  A  stay  wire  is  used  for  high-water  measurements.  The 
initial  point  is  the  first  tag  at  the  eyebolt  to  which  the  tag  wire  is 
fastened. 

The  gage,  which  is  read  by  E.  McFarland,  is  an  automatic  water- 
stage  register  on  a  shelf  51  feet  above  the  bottom  of  the  creek.  There 
is  also  a  staff  gage  42  feet  long  bolted  to  the  cliff.  The  elevation  of 
both  gage  zeros  is  the  same.  The  bench  mark  is  a  bolt  in  a  wooden 
plug  which  has  been  driven  into  a  hole  in  the  solid  ledge  5  feet  south  of 
the  gage  rod;  elevation,  35.083  feet  above  the  gage  zero. 

Discharge  measuremenia  of  Clear  Creek  near  WinsloWy  Ariz.,  by  Reed,  McFarland  and 

Intel,  in  1906. 


1  Feet. 

JunelS I  2.0 

Junel4 1  2.0 

Juncie I  2.0 

June23 1  2.0 

June30 2.0 

July7 1  2.0 

July  14 1  2.0 

July  21 1  2.0 

Jnly28 1  2.0 

August  11 ,  2.0 

August  18 ,  2.0 

Augu«t25 2.0 

September  1 '  2.0 

S(>piember8 '  2.0 

September  15 1  2.0 

September22 2.0 

S<>ptember29 '  2.0 


Sec.-ft. 
3.51 
3.42 
3.46 
3.29 
3.10 
3.22 
3.22 
3.16 
3.15 
3.38 
3.32 
3.32 
3.36 
3.43 
3.45 
3.61 
3.46 


Date. 


October  6 

October  13... 
October  20... 
October  27.. 
November  2. 
November  10 
November  17 
November  24 
December  4.. 
December  5- 
December  6.. 
December  8.. 
December  10. 
Decemlier  21. 
December  22. 
December  29. 
December  31. 


Gaire 
height. 

Dis- 
chaige. 

Feet. 

Sec.'ft. 

2.0 

3.45 

2.0 

3.48 

2.0 

3.83 

2.0 

3.75 

2.0 

3. 87 

2.0 

3.90 

2.0 

3.88 

2.2 

5.54 

17.4 

4,840 

9.0 

2,060 

7.0 

1,320 

4.7 

521 

4.0 

333 

3.1 

112 

3.1 

114 

2.4 

31.9 

4.2 

284 

118 


SURFACE   WATER   SUPPLY,  1906. 


Daily  gage  height,  in  feel,  of  Clear  Creek  near  Winslow,  Ariz.,  for  1906. 


Day. 


June.      July.  |  Xug.      Sept.       Oct. 


1 

1 

2 

3 

2.00 

4 

2.00 

6 

2.00 

6 

2.00 

7 

2.00 

8 

2.00 

9 

2.00 

10 

2.00 

11 

2. 00 

12 

2.00 

13 

2.00 

14 

2.00 

15 

2.00 

2.00 

17 

1. 05 

18 

1. 95 

19 

1.96 

20 

1*96 

'   1.95 

22 

1.96 

23 

1.95 

24 

•  1.96 

25 

1. 95 

1. 96 

27 

1.95 

28 

1.95 

29 

1.95 

1.95 

31 

1.95 
1.95 
1.95 
1.95 
1.95 


2.70 
2.32 
2.28 
2.12 
1.95 


1.95 

1.96 

1.05 

1.96 

1.05 

2.32 

1.95 

2.55 

1.95 

2.20 

1.05 
1.05 
1.06 
1.05 
2.00 

2.05 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
1.05 
1.96 

1.95 
1.95 
1.96 
2.00 
2.00 
2.03 


2.32 
2.15 
2.15 
2.15 
2.15 

2.10 
2.07 
2.00 
2.00 


2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 


Nov.        IVv- 


2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 


I 


2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

1.95 

2.00 

2.00 

1.95 

2.00 

2.00 

1.05 

2.00 

2.00 

1.95 

2.00 

2.00. 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 
2.00 
2.0D 
ZOO  , 
2.00 

2.00 
2.00  ' 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00  : 
2.00  I 

2.00 
2.00 
2.00  ' 
2L00  ' 
2.00 


2,iv 
iiS 

9.7J 

7.4' 

5-3M 

4  *:» 

3.4U 

3.:'-' 

3^t»s 
2.  V 

4-«ti 

4'* 

4.-V 

3.».- 
3-4.' 
3.40 

3.30 
XI" 
2.* 

2.60 

2.V 

2-  4*' 
2  a: 
2..> 


Daily  discharge,  in  second-feet ,  of  Clear  Creek  near  Winslaw,  Ariz. ,  for  1906. 


Day. 

June. 

1 • 

2 

3 

3.50 

4 

3.50 

6 

3.50 

6 

3.50 

7 

3.50 

8 

3.50 

9 

3.50 

10 

3.50 

11 

3.50 

12 

3.50 

13 

3.50 

14 

3.42 

15 

3.45 

16 

3.46 

17 

3.43 

18 

3.40 

19 

3.37 

20 

3.34 

21 

3.32 

22 

3.30 

23 

3.29 

24 

3.27 

25 

3.25 

26 

3.23 

27 

3.21 

28 

3.20 

29 

3.19 

30 

3.20 

31 

July.  I  Aug. 


3.20 
3.20 
3.20 
3.20 

3.20 
a22 
3.22 
3.22 
3.22 

3.22 
3.22 
3.22 
3.22 
3.21 

3.20 
3.19 
3.18 
3.17 
3.16 

3.16 
3.15 
3.15 
3.15 
3.15 

a  15 
3.15 


3. 
3. 
3. 
3. 


15 
16 
17 
18 


70 
22 
20 

5 

3 

3 
3 

22 
43 
11 

22 
6 
6 
6 
6 

3.33 
a  32 
a  32 
a  32 
a  32 

a  32 
a  32 
a32 
a  32 
a  32 

a32 
a  32 
a33 
a  34 
a  35 
a36 


a  36 
a37 
ass 
a  39 
a  40 

a  41 
a  42 
a43 
a  43 
a  43 

a43 

3.44 

a  44 
a  44 
a45 

a  47 
a  49 
a  59 
a  53 
a55 

a59 
a  61 
a  59 
a  51 
a  54 

a  51 
a  49 
a  47 
a  46 
a  46 


a45 
a45 
a  45 
a45 
a  45 

a45 
a46 
a  46 
a46 
a  47 

a  47 
a48 
a  48 
a54 
a58 

a  62 
a  GO 
a  70 
a  77 
a83 

a  83 
a  82 
a  80 
a79 
a77 

a  76 
a  75 
•a  77 
a79 
a82 
a  84 


ase 
as? 

3.87 
4.87 

ass 

a^ 
a89 
a89 
a9o 
ago 

aoo 
a9o 
a9o 
aoo 
a  90 

ass 
ass 

4.04 
4.20 
4.30 

4.52 
4.68 
4.85 
5.02 
5.19 

5.32 
5.54 
5.00 
5.50 
5.50 


12 

33 

1.790 

2,245 

1,460 
730 
420 
259 

155 

110 

5*1 
290 
700 

475 

290 


1K2 
InS 

122 

110 

70 

60 

50 

33 

30 
25 
20 
2D 
167 


Note.— These  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 
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Month. 

Discharge  in  second-feet. 

Total  in 

Maximum.  Minimum.      Mean. 

3. 50               3. 19            3. 39 
3. 22  1             3. 15  1         3. 10 

acre-feet. 

J  line  (3-30) 

188 

July 

196 

A  ucrust 

70.0 
3.61 
3.84 
6.54 
2,245 

3.00            9.80 

603 

S<>ptember 

8.36 
3.45 
3.86 
6.5 

3.47 
3.62 
4.32 
335 

206 

October 

223 

November 

257 

L>eoeniber 

20,600 

The  period 

1 

22,300 

1 

WOODRUFF   DITCH   NEAR   WOODRUFF,    ARIZ. 

Woodruff  ditch  diverts  water  from  the  north  side  of  Little  Colorado 
River  at  the  point  where  provision  is  made  for  the  overflow  of  the 
surplus  water.  The  sill  of  the  intake  gate  is  sUghtly  raised  above  the 
crest  of  the  spillway. 

This  water  so  diverted  is  used  to  irrigate  lands  on  the  north  side  of 
the  river  in  and  about  the  town  of  Woodniff  and  takes  practically  the 
entire  flow  during  the  low-water  season. 

Measurements  are  made  just  below  the  canal  headgate. 

Discharge  measurements  of  Woodruff  Ditch  near  Woodruff,  Ariz,,  by  Reed  and  Newman, 

in  1906. 


Date. 

Gace 

height. 

Dis- 
charge'. 

Date. 

1 

Qage            Dis- 
height.        charge. 

Au^lttlO.    

Feet. 
1.6 
1.3 
1.4 
1.3 
1.3 

Sec.'ft. 
16 
10 
11 
10 
9.8 
6.8 
fi.4 
4.4 
4.6 
4.6 

1 

!  October  3 

Feet.          Sec.'ft. 
.9                 3. 8 

Atimist  13 

'  October  8 

1.  1                   4. 6 

August  16 

October  12 

1.1  ,                4.4 

Seotember  5 

October  24 

.8                  3.8 

SeT)toniber6 

October  26 

.9                   3.4 

SeDtember  7 

October  29 

1.0  1                 3.9 

Seotember  10 

.9 
.9 
.9 
.9 
1.7 

October  30. , 

.9  '                 4.3 

SoDtember  19 

November  2 

.9                   4.4 

Set>tefnber  20 

November  7 

.  7  I                 2. 7 

Seotember  27 

November  12 

1.0        '           6.2 

SeDteml)er  28 

18.9 

1  Novemt)er  20 

1.0  1                 6.3 

1 

1 

MISCELLANEOUS   MEASUREMENTS. 


,    The  following  is  a  list  of  miscellaneous  measurements  in  Little 
Colorado  River  drainage  basin  in  1906. 

Miscellaneous  measurements  in  Little  Colorado  River  drainage  basin,  in  1906. 


Date. 


Stream. 


Locality. 


May  8 '  West  SnowQalce  ditch J  Headgate 

May  8 East  Snow^alce  ditch I do 

May  8 West  Taylor  ditch , 

May  17 SllverCreek '  DippingVat. 

May  31 • do I do 


Width. 


I  Area  of 


Dis- 


section,    charge. 
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SURFACE  WATEB  SUPPLY,  1906. 


VIRGIN    RIVER   DRAINAGE  BASIN. 
MUDDY   RIVEB  NEAR  MOAPA,  NEV. 

Muddy  River  is  a  branch  of  the  Virgin,  one  of  the  more  important 
tributaries  of  the  Colorado.  The  stream  drains  a  long  narrow  strip 
of  country  in  the  eastern  part  of  Lincoln  County,  Nev.,  flows  south- 
ward, and  joins  the  Virgin  about  25  miles  above  the  point  where  the 
latter  stream  enters  the  Colorado. 

The  gaging  station  was  established  January  1,  1904.  It  is  located 
near  the  crossing  of  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Rail- 
road, about  6  miles  downstream  from  Moapa,  Nev.  The  station  Is 
above  the  Narrows  and  will  show  the  amount  of  water  available  for 
storage  at  the  proposed  reservoir  site  in  the  Narrows,  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supplj 
Paper  No.  175,  page  157,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  measurements  of  Mvddy  River  near  Moapa j  Nev.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Ga0)           Di»- 
hejgnt.      chaige. 

January  24 

February  28 ...  . 
March  21 

H.  H.  < 

do 

....do 
....do 
....do 
....do 
....do 
....do 

Church 

/ 

eel.       Sq.ft. 
9               42 

9               36 
8               31 

Fe€t.        S 

2.7 

2.5 

2.7 

i2 
'          2.3  : 
1           2,6 
1           2.3 
1            2.4 

tc.-fU 

45 

« 

5ii 

April  24 

May  26 

June  28 

6 
8 
11 
9 
9 

22 
27 
34 
25 
41 

34 

40 

41 

July  26 

November  22. .  . 

35 

45 

Daily 

gage  I 

height, 

in  feet,  of  Muddy 

River  near  Moapa,  Nev,, 

for  1906. 

Day. 

Jan. 

'  Feb. 

1 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

I 

2 

J;::::;::::::::: 

5..' 

• 

6 

7 

8 

,?;:::::::::::::: 

11 

12 

13 

14 

15 

16 

17 i 

18 

19 

20 

21 ' 

22 , 

23 

24 1 

25 

i 

26 

27 ' 

28 

2.7 
2.7 
2.7 
2.8 
2.8 

2.8 
2.7 
2.6 
2.7 
2.7 

2.6 
2.7 
2.7 
2.6 
2.6 

2.6 

2.6 

2.9 

2.95 

3.55 

2.95 

2.8 

2.8 

2.7 

2.6 

2.6 
2.6 
2.6 
2.7 
2.6 
2.6 

2.6 
.    2.6 
2.6 
2.6 
2.56 

2.5 
2.5 
2.5 
2.4 
2.55 

2.85 

2.65 

2.6 

2.85 

2.7 

2.65 

2.6 

2.6 

2.6 

2.5 

2.5 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 

2.5 

2.55 

2.6 

2.6 

2.6 

2.6 
2.6 
2.5 
2.5 
2.5 

2.5 

3.45 

5l45 

6.5 

9.0 

3.2 

2.85 

2.6 

2.5 

2.55 

2.55 

2.5 

2.45 

2.45 

7.26 

21.5 
5.0 
2.75 
2.7 
2.6 
2.5 

2.5 

2.6 

2.6 

2.55 

2.55 

2.7 

4.2 

7.75 

6.0 

3.5 

4.2 
3.95 

a4 

2.8 
2.6 

2.55 
2.4 
2  35 
2.3 
2.2 

2.2 
2.2 
2.1 
2.1 
2.15 

2.2 
2.2 
2.3 
2.3 
2.3 

2.3 
2.4 
2.4 
2.3 
2.2 

2.2 
2.2 
2.1 
2.1 
2.1 

2.15 

2.35 

2.2 

2.2 

2.3 

2.3 
2.3 
2  4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2  3 

2.3 
2.4 
2.4 
2.3 

2.3 

2.4 
2.5 
2.5 
2.4 
2.3 

2.35 

2.4 

2.4 

2.5 

2.5 

2.5 
2.55 
2  6 
2.65 
2.7 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.6 
2.6 
2.7 

2.7 
2.7 
2.6 
2.5 
2.5 

2.6 
2.6 
2.6 
5.5 
2.7 

2.5 
3.76 
2  85  ' 
2.5 
2.45 

2.4 
2.3 
2.3 
2.2 
2.2 

2.3 
2.5 
2.5 
3.5 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.2 
2.2 

2.2 

2.2 

2.26 

5.6 

7.6 

16.0 

11.6 

5.5- 

4.0 

3.5 

Z.5 
3.5 

2.8 

2.8 

2.86 

2.8 

2.8 

2.8 
2.8 
2.9 
2.9 
2.8 

2.7 
2.7 
2.7 
2.7 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2-6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.5 
2.5 

2.6 
2.6 

2.6 
2.6 
2.5 
2.5 
2.5 

2.55 

2.6 

2.6 

2.65 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.7 
2.7 
2.7 

2.6 

2.6 

3.25 

2.9 

2.7 

2.7 

2.8 
2.85! 
3.0    1 
2.9 

2.9 
2.9 
2.95 

ao 

3.4 

S.S 

as 

3.15 

3,1 

3.0 

ao5 

3.2 
3.2 
3-6 
3.2 

ao 
ao 
ao 
a» 

3  2 

a2 
a  2 
a2 
a  2 

3  2 

a2 
a4 
a  4 

29 

30      

a4 
a  45 

^j 1 

2.5    

3  5 
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GILA   RIVER   DRAINAGE  BASIN. 
DESCRIPTION   OF   BASIN. 

Gila  River  rises  in  western  and  southwestern  New  Mexico,  receiv- 
ing its  waters  from  mountains  having  an  elevation  of  from  7,000  to 
8,000  feet.  At  the  point  where  it  crosses  into  Arizona  it  still  has 
an  elevation  of  6,000  feet.  From  this  place  it  flows  between  moun- 
tain ranges,  falling  rapidly,  until  at  Florence,  180  miles  away,  it  is 
about  1,500  feet  above  sea  level.  At  a  point  about  15  miles  above 
Floreiice  the  river  emerges  upon  the  plains,  through  which  it  winds 
for  about  75  miles  before  receiving  the  waters  of  its  principal  tribu- 
tary, the  Salt.  From  the  junction  of  the  Salt  the  Gila  continues 
west  and  southwest  and  enters  the  Colorado  at  Yuma,  Ariz.,  near 
the  southw^estem  comer  of  the  Territory. 

The  principal  tributaries  are  the  San  Pedro  and  Santa  Cruz  rivers 
from  the  south,  and  the  San  Francisco,  Salt,  Aqua  Fria,  and  Has- 
sayampa  rivers  from  the*  north. 

San  Francisco  River  rises  in  the  southwestern  part  of  Socorro 
County,  N.  Mex.,  and  flows  southwestward  into  Graham  Coimty, 
Ariz.,  where  it  unites  with  the  Gila.  The  basin  comprises  approxi- 
mately 1,800  square  miles  of  high,  moimtainous  country. 

Salt  River,  though  considered  a  tributary  of  the  Gila,  is  in  fact 
larger  both  in  catchment  area  and  in  discharge.  It  receives  the 
drainage  from  central  Arizona,  its  principal  tributary,  the  Verde, 
flowing  southeasterly  and  south  from  the  moimtains  and  table-lands 
south  of  Colorado  River.  The  Verde  Valley  is  situated  in  Yavapai 
Coimty,  Ariz.,  on  the  headwaters  of  the  stream,  and  extends  from  a 
canyon  above  Camp  Verde  to  a  point  about  10  miles  below  the  fort. 
About  a  mile  above  the  jimction  of  the  Verde  and  30  miles  above 
Phoenix  the  Salt  enters  upon  the  plains  of  the  Gila  Valley. 

San  Pedro  River  rises  in  the  northern  part  of  the  Mexican  State  of 
Sonora,  flows  northward  for  more  than  100  miles,  and  empties  into 
the  Gila  a  few  miles  below  the  town  of  Dudleyville,  45  miles  above 
Florence,  Ariz.  Rising  in  a  country  of  very  light  snowfall,  the  river 
depends  for  the  greater  part  of  its  water  supply  on  the  frequent 
showers  of  the  rainy  seasons.  It  flows  over  a  sandy  bed  between 
high,  steep  banks,  and  during  the  dry  season  it  shrinks  to  an  insignifi- 
cant stream  of  clear  water  which  rises  and  sinks  in  the  sand  with  the 
varying  depth  of  bed  rock. 

The  floods  of  the  upper  Gila  and  its  tributaries  are  usually  short 
and  violent,  occurring  during  the  months  of  January  and  February. 
The  season  of  low  water  occurs  in  June  and  July. 


SURFACE   WATEB  SUPPLY,  1906. 


OILA    RIVER    NEAR    CLIFF,    N.    MEX. 

This  station  was  established  September  9,  1904.  It  is  located  9 
miles  below  Cliff  post-office,  one-half  mile  below  the  moutb  of  Mancos 
River  and  40  miles  from  Silver  City,  N.  Mex.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  175,  p^e  159,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Dixharge  iMOturtntfttU  (^  Gila  Ritier  luar  Cliff.  \.  Hex.,  by  Frank  AipUnd,  in  190S. 


tiel^t.  i 


April  18.. 

a!?!'";: 

Mays..-. 

UayM... 
Uayao... 
Hay  31... 

JiiDe2fi!:! 

June  27"; 

lmK2»'.'.'. 
July  20... 
July  21... 
July  22... 
July  23... 
July  24... 
Jiily2S... 
July  26... 
July  27... 
July  28... 


October  22.. 
Ur>tober23.. 
Octohpr24.. 


I  November  27. . . 

I  November  29. . . 

I    November  30. . . 

D«(»mber  t 


3ic-fi. 
4,0¥> 


.  Dailg  gage  height,  in  feel,  t^  Oxla  Rivernear  Cliff,  N.  Mex.,  for  1906. 


Day. 

Jau. 

4.20 

118 

4.38 
4,  BO 

S,28 

Mar. 

Apr. 

-" 

j™. 

July. 

Aug. 

Sept. 

Oct. 

N... 

Dec. 

1 

4^20 
4.12 
4.12 

4!l3 
4.20 
4.20 
4.20 

4.18 

4^20 
4.28 
4.  BO 

4.40 
4..W 
4.  SO 

4:iw 

4.Ka 

4.7« 
11 

S.42 

Ito 

5..B 

i.25 
S.20 

lis 

4.80 

i 
lis 

4.40 
4.40 

li 

4.40. 

3.70 
3.70 

3-62 
3.52 

3.45 

s!42 
3.10 
3.40 

3.40 

3.20 

a 

3.70 
3,M 

11 

3.«8 
3.60 

4.8S 

if 

4.72 

4.42 

4.30 

i! 

4.08 
4-00 
3- 98 
3-95 

3.96 
3-90 
3.82 
3.80 
3.  so 

3-80 
3.80 
■3.80 

105 

3.  as 

3.95 
3-90 

i 

105 

ts 

4.05 

110 

100 
100 
100 

100 
100 
100 
lOO 
100 

iS 

4m 

|::::;;:::;:::: 
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128 


Daily  gage  htight,  in  feet,  of  Gila  River  near  Cliff,  N.  Mex.y/or  1906 — Continued. 


Day. 


21. 
22. 
23. 
24. 
25. 


26. 

27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Atig. 
6.62 

Sept. 

Oct. 

Nov. 

Dec. 

4.92 

6.78 

5.60 

5.10 

4.25 

3.40 

a55 

8.75 

3.90 

4.20 

8.65 

4.73 

5.65 

5.60 

5.00 

4.25 

3.38 

3.48 

4.88 

3.80 

3.92 

4.10 

3.60 

4.50 

5.68 

5.60 

5.00 

4k  22 

3.35 

3.45 

4.78 

8.90 

3.05 

4.10 

3.60 

4.42 

5.45 

5.65 

5.00 

412 

3.35 

3.35 

4.68 

3.92 

3.05 

4.10 

3.58 

1    4.38 

1 

5.30 

5.70 

4.05 

4.10 

3.32 

3.30 

4.00 

4.06 

3.95 

4.10 

3.50 

4.30 

5.18 

6.00 

4.96 

4.10 

3.30 

3.33 

4.50 

4.02 

4.00 

4.10 

3.50 

4.30 

5.10 

6.50 

4.95 

4.10 

3.28 

3.28 

4.50 

8.98 

3.98 

4.10 

3.50 

4.28 

5.10 

6.22 

4.90 

4.05 

3.22 

3.23 

4.68 

3.95 

8.95 

4.05 

3.65 

4.22 

6.12 

4.85 

3.90 

3.20 

3.20 

4.82 

3.95 

3.96 

4.10 

6.50 

'    4.20 

5.82 

4.82 

3.82 

3.20 

3.45 

4.82 

3.95 

4.12 

4.08 

6.10 

1    4.20 



5.52 

3.78 

3.60 

4.72 

4.10 

6.76 

Daily  discharge,  in  second-feet,  of  Gila  River  near  Cliff,  N.  Mex.,  for  1906. 


Day. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

1 
June.  , 

1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

204 

204 

566 

704 

382 

112 

32 

100 

189 

97 

97 

104 

o 

200 
204 

204 
204 

603 

529 

713 
681 

343 
318 

112 
112 

82 

35 

96 
88 

174 
163 

90 
90 

104 
90 

132 

3 

2,304 

4 

186 

193 

437 

704 

300 

103 

112 

405 

121 

87 

97 

247 

5 

186- 

200 

419 

667 

288 

99 

141 

5,250 

129 

83 

104 

4,175 

6 

200 

216 

405 

658 

283 

96 

131 

437 

115 

83 

104 

1,640 

<.. ............. 

193 
204 

247 
300 

382 
359 

704 
800 

276 
258 

88 
83 

131 
125 

96 
543 

101 
90 

83 
83 

90 
90 

575 

8 

338 

9 

204 

373 

359 

860 

252 

80 

120 

635 

87 

83 

90 

230 

10 

204 

382 

359 

773 

252 

80 

125 

713 

83 

79 

90 

196 

11 

200 

603 

373 

713 

252 

72 

125 

345 

83 

83 

90 

165 

12 

200 

1,140 

437 

681 

270 

72 

112 

233 

76 

79 

90 

139 

13 

204 

1,140 

3,380 

a'iS 

288 

67 

112 

199 

65 

76 

90 

129 

14 

222 

944 

4.850 

621 

276 

64 

112 

240 

62 

76 

90 

118 

15 

228 

790 

2.725 

589 

258 

64 

104 

257 

62 

76 

90 

100 

16 

252 

750 

1.820 

566 

252 

64 

112 

228 

02 

76 

90 

90 

17 

276 

713 

1,460 

529 

232 

56 

109 

228 

62 

76 

90 

79 

18 

276 

704 

1,250 

520 

224 

56 

104 

209 

62 

76 

101 

65 

19 

276 

713 

1,084 

520 

216 

56 

109 

204 

60 

76 

115 

60 

20 

329 

750 

896 

520 

216 

64 

104 

233 

60 

76 

109 

55 

21 

437 

848 

750 

520 

216 

64 

88 

1,600 

60 

76 

118 

•     48 

22 

345 

775 

750 

474 

216 

63 

77 

223 

62 

79 

104 

45 

23 

276 

790 

750 

474 

209 

56 

72 

206 

76 

83 

104 

45 

24 

256 

68L 

775 

474 

187 

56 

56 

189 

79 

83 

104 

42 

25 

247 

612 

800 

451 

182 

51 

48 

178 

97 

83 

104 

36 

26 

228 

557 

1,000 

451 

182 

48 

53 

163 

93 

90 

104 

36 

27 

228 

520 

1,370 

431 

182 

45 

45 

163 

87 

87 

104 

36 

28 

222 

520 

1,154 

428 

171 

35 

87 

189 

83 

76 

97 

48 

29 

206 

1,105 

405 

144 

32 

32 

211 

83 

87 

104 

1,435 

30 

204 

874 

391 

134 

32 

72 

211 

83 

107 

101 

887 

31 .'" 

204 

713 

125 

96 

196 

104 

5^ 

Note.— Theae  discharges  were  obtained  by  the  indirect  method  for  shifting  channels. 
Monihly  discharge  of  Gila  River  near  Cliff,  N.  Mex. ,  for  1906. 


Discharge  in  second-feet. 


Month. 


Maximum. ,  Minimum,  i    Mean. 


January 

February 

March , 

April 

liay 

Jane 

July 

August 

September 

October 

November 

December 

The  year 


i 

437 

186 

1,140 

193 

4,850 

359 

860 

391 

382 

125 

112 

32.0 

141 

32.0 

6,250 

88.0 

189 

60.0 

107 

76.0 

118 

90.0 

4,180 

36.0 

5,250 

32.0 

236 
574 
1,060 
590 
238 

69. 

89. 
461 

90. 

83. 

98. 
459 


337 


'Total  in 
acre-feet. 


14,500 

31,900 

65,200 

35,100 

14,600 

4,130 

6,480 

28,300 

6,370 

5,120 

5,860 

28,200 


244,000 


124 


SURFACE   WATER  SUPPLY,  1906. 


OILA    RIVER   AT   IK)ME    (OILA   CITY),  ARIZ. 

This  station  was  established  October  15,  1903.  It  is  located  20 
miles  above  the  junction  of  the  Gila  with  the  Colorado.  The  point 
of  gaging  first  established  was  one-fourth  mile  north  of  the  depot  at 
Dome.  The  river  now  flows  in  a  channel  fully  1  mile  north  of  the 
original  channel. 

The  Gila  carries  an  enormous  amount  of  mud  and  sand.  At 
times  the  waves  of  sand  traveling  along  the  bed  of  the  stream  are  si) 
large,  the  current  is  so  swift,  and  the  stream  so  shallow,  that  the 
water  is  broken  into  a  uniform  succession  of  waves  2.  feet  liigh  and 
over.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  164,  where  are 
given  also  references  to  pubUcations  that  contain  data  for  previous 
years. 

Diitchargf  measurements  of  Gila  River  at  Dome,  Ariz.j  in  1906. 


DaU>. 


January  6 ,  W.D.  Smith, 

J  anuary  24 do 

Febuary  16 , do 

February  18... do 

March  15 ' do 

March  29 do 

May  6    do 

June  12 ' do , 

August  23 1 do , 


llydrographer. 


G 
heig] 


;«ge 
wht. 


Feet, 
6.80 
7.95 
9.40 
7.65 
12.50 
12.00 
7.65 
5.00 
5.30 


ehargp. 

Sec.-il. 

1,550 

4.V»5C' 

a7,JlV 

4.5011 

a45,ta» 

1.5»» 
^1 
i4 


aEstimatod  from  gage  heights  at  Yuma,  Laguna,  and  Dome,  and  from  measured  discharge  at  Yuma,. 
Daily  gage  height,  in  feet,  of  Gila  River  at  Donley  Ariz.,  for  1906. 


Day. 


Jan.      Feb.  '  Mar.     Apr.     May.  i  June. 


July. 


Aug. 


Sept.  ,   Oct.  ,  Nov.     D«r. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

U 
12 
13 
14 
15 


7.2 
7.0 
7.0 
6.9 

7.3 

■•7:6" 

'7.0  " 

"6."  9" 
'  6.8  ' 

6.8 

"h'.b" 
"i'.h" 

"Y.h" 

"y.'i" 

7.6 
..^.„. 

■'7.1"' 

"6*8  * 

'6.7' 

12.5 

9.0 

8.0 

8.8 

7.9 

8.6 

7.8 

6.8 

8.4 

7.6 

6.9 

8.8 
10.0 

.  9.4 

7.4 

6.8 

7.2 

6.7 

8.9 

7.1 

6.6 



8.8 

7.0 

5.5 
'5.4 


5.5 
'5.'3' 


10.1 


5.3 

'5.2" 

5.1 


5.0 
'4.9 


5.2 

5.' is' 
"s.i* 


II.O 

is' 


5.0 

V.'s 


8.0 
7."i 


16 

6.6 

9.45 

7.9 
7.6 

10.5 
9.5 
8.5 
8.5 
8.0 

17 

8.5  1 

6.8 

18 

6.6 

1 

19 

8.4  1 

6.55 

20 

6.6 

7.6 

1 

21 

1 

8.3  , 

6.25  ' 

22 -..  . 

6.6 
8.55 
8.0 
7.7 

7.5 

^.5 

8.0 

23 

8.25 

6.0 

2i 

7.9 
7.7 

7.8 
7.6 

1 

2.') 

8.2 

1 

5.9 

26 

1 

27 

9.4 

11.9 

12.0 

9.25 

9.0 

8.15  I 

5.8  i 

28 

7.4 

7.7 

29 

8.1  1 

5.7  ' 

30 

7.5 

31 

1 

5.6  ' 

t 

6.0 

4.8 

1 

1 

'h,9 

4.7 

6.0 

5.5 

fi.  75 

4.7 

7.0 

6.0 

6.i5 

4.7 

5.6 

;  5.3 

«••...•  .••■•.•  •->..•   '..•••% 

6.4 

4.7 

5.0 

5.0 

6.2.«> 

4.7 

7.6 

1 

6.1 

4.7 

1 

6.6 

1 

6.0 

4.7 

.......  ..............1....... 

6.0  1 ' 

10.0 

■ 

Note.— River  dry  June  17  to  August  17  and  September  15  to  December  4. 
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Daily  dUcharge,  in  second-feet,  of  Gila  River  at  Dame,  Ariz.,  for  1906. 


Day. 


Jan.  I   Feb.      Mar.       Apr.    ;  May.     June.   July.     Aug.  i  Sept. ;   Oct.     Nov.      Dec. 


1 ,  2,400  '  2,600  3,250 

2 2,000  2,300  3,000 

3 2,000  I  2,000  2,900 

4 ,  1,850  2,000  ,  2,800 

5 1,780 


2,000       3,020  > 


6. 

t . 

8. 

9. 

10. 


1,720 
1,780 
1,850 
1,780 
1,720 


11 1,660 

12 1  1,600 

13 1,540 

U ;  1,470 

l.^> 1,470 


16. 
17. 

18. 


1,470 
1,470 
1,470 


1,920 
1.850 
1,780 
,  1,720 
1,720 

'  1,720 

1,780 

I  1.850 

I  2,540 

3,240 

11,800 
4,090 
3,240 


19 1,470  1  3,240 


'20. 

21. 
22. 
23. 
21. 
2.',. 


1,470 

1,470 
1,470 
6,640 
4,400 
3,500 


2fi ,  3,000 

27 2.900 

'*H 2.800 

29 <  2,900 

;«) 3,000 

31 2,800 


3,240 

3,120 
3,000 
3,540 
4,090 
3,800 

3,500 
3,500 
3,500 


3.240 
3.020 
2,800 
2,500 
2,190 

1,860 
1,720 
1,660 
1,600 
54,600 

22.500 

12,600 

6,400 

6,400 

4,400 

4,400 
4,400 
4,100 
3,790 
3,240 

7,520 
11,800 
43,500 
45,200 
10.800 

9,200 


9,200 
8,600 
8,000 
7,440 
6,890 

6,420 
5,9M 
6,970 
8,000 
16,800 

11.800 

10,200 

8,500 

8,250 

8,000 

7,200 
6,400 
6,170 
5,940 
5,720 

5,510 
5,400 
5,300 
5,200 
5,100 

5,000. 
4,910 
4,820 
4,730 
4,560 


4,400  I 
4,240 
4,090  j 
3,940  1 
3,790 

3,520  ' 
3.240 
3,000  , 
2,800  ' 
2,600  , 

2,400 
2,300 
2,190 
2,100 
2,000 

l,8i0 
1,720 
1,560 
1,410 
1,230 

1,050 
900 
760 
710 
670 

630 
590 
540 
500 
460 
420 


380 
340 
300 
260 
220 

190 

160 

120 

90 

80 

60 
40 
30 
20 
20 


10 


0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0, 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

760 

340 

2,000 

760 

420 

190 

40 

40 

1,020 
2,000 
1,740 
1,470 
1,120 
760 


550 
340 
260 
190 
160 

120 
110 
100 
100 
100 

70 
40 
20 
10 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0- 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
17,900 

23,400 
29,000 
20.800 
12,600 
8,500 

4,400 
3,300 
2,190 
1,480 
760 

1,300 
1,850 
1,760 
1,660 
1,540 

1,410 
1,330 
1,230 
1,140 
1,050 

960 
870 
810 
760 
8.780 
16,800 


Note.— The  above  daily  diKhai^es  have  bee.n  obtained  from  an  approximate  rating  table. 
Monthly  discharge  of  Gila  River  at  Dome,  Ariz.,  for  1906. 


Month. 


January.. 
February. 

March 

April 

May 

June 


July 

August 

Septt-mljer. 

Octol>er 

November . 
Drcember.. 


The  year. 


Discharge  i 

n  second-feet. 

Total  in 

Maximum. ; 

Minimum. 

Mean. 
2.220 

acre-feet. 

6.640 

1,470 

136.000 

11,800  ; 

1,720 

3.020 

168.000 

54.600 

1,600 

9.370 

676.000 

16,800 

4,560 

7,100 

422,000 

4.400  1 

CO 

1.990 

122.000 

380 

0 

77 

4,580 

0 

0 

0 

0 

2,000 

0 

408 

25,100 

55o; 

0 

72 

4.280 

0        1 

0 

0 

0 

0 

0 

0 

0 

29.000  > 

— 

0 
0 

5.400 
2.470 

332,000 

54,600 

1,790,000 

SAN    FRANCISCO    RIVER   AT    ALMA,  N.  MEX. 


This  station  was  established  October  18,  1904.  It  is  located  about 
one-half  mile  south  of  Alma,  N.  Mex.,  and  85  miles  northwest  of 
Silver  City.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  166,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 
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Discharge  m*oturenut\U  of  San  Franci»eo  Rivtrat  Alma,  If.  Itfi.,  by  F.  AiplinH,  i 

"''^-  '   hPight.  I     ctiarj[e.       I  height.         r 


JUUMTT  17 . . . 


Juiiur;  2S 

January  27 

Juiiuryn 

January  30 

Fabruary  2 . . . 

Februarys... 
Februan'  s. . . 
February  7... 
February  S. . . 
Februarys... 
February  10.. 
February  13. . 
February  H.. 
February  16 . . 
February  II.. 
Febniari'  22. . 
February  23.. 
FebruaiT  U . . 
February  2S. . 
February  17. . 

Harcbl 

March  3 

March  S 

Man!h7 
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Discharge  meamrements  of  San   Francisco  River  at  Alrnaj    N.  Jfear.,  by  F,  Asplind, 

in  7.906— Continued. 


Date. 


Gaee 
height. 


,  Feet. 

December  3o 13.40 

December  13 1.70 

December  14 1.65 

D<>cember  15 i  1. 45 

Dfcember  17 1. 30 

December  18 1.25 

December  21 1.15 


Dis- 
charge. 


Sec.'ft. 

21;000 

17fl 

ISO 

111 

81 

70 

56 


Date. 


I     Gage 
I   height. 


I  ~~ 

Feet. 

December  22 '  1.10 

December24 '  1.05 

December  26 ;  1.05 

December  27 ,  1.05 

December  28 '  3.08 

December29o '  4.15 


o  Float  meaaurement. 


Dis- 
charge. 


Sec.'ft. 

48 
36 
36 
36 
734 
1,414 


Daily  gage  height,  in  feel j  of  San  Francisco  River  at  Alma^  N.  Mex.^for  1906. 


Day. 


Jan.      Feb. 


1 1  1.42 

2 !  1.42  I 

3 '  1.42- 

4 1  1.42 

5 1.42 

6 L42 

7 '  1.48 

8 1.48 

9 1.48 

10 1.50} 

11 ,  1.50  ' 

12 1.50 

13 1  1.52 

14 1.52 

15 '  1.52 

16 [  1.52 

17 1  1.55 

18 1.58 

19 '  1.60 

20 1  2.15 

21 J  1.68 

22 ;  1.68 

23 1  1.60 

24 1  1.60 

25 '  1.60 

1 

2t> 1.60 

27 i  1.  (iO 

28 1  1.00 

2*» 1.60 

30 1  1.60 

31 1.60 


1.60 
1.60 

i.eo 

LOO 
1.65 

1.68 
1.00 
2102 
2.08 
2.10 

2.52 
2.65 
2.42 
2.22 
2.10 

2.10 
2.00 
205 
2.15 
2.35 

2.40 
2.45 
2.62 
2.35 
2.20 

2.25 
2.35 
2.40 


Mar. 


2.40 
2.40 
2.30 
2.30 
220 

220 
205 
200 
2  01 
225 

225 
245 

4.65 
5.1.'. 
a  78 

3.30 

aoo 

282 
2  72 
268 

260 
2  70 
2  70 
2  70 
2  65 

2  75 
3.80 
3.15 
2  95 
2  75 
260 


Apr.     May.    Jmie.    July.  '  Aug.     Sept.  t  Oct.  I  Nov 


I 


I 


2  00 
2  52 
250 
248 
240 

242 
2  52 
245 
245 
240 

238 
230 
222 
220 
212 

210 
200 
200 
200 
200 

1.95 
1.95 
1.92 
1.90 
1.90 

1.90 
1.85 
1.80 
1.78 
1.70 


I 


L70 
1.70 
1.70 
1.60 
1.60 

L55 
1.50 
1.50 
1.50 
1.45 

1.42 

1.40 

1.4 

1.40 

1.40 

1.35 
1.35 
1.35 
1.30 
1.25 

1.25 
1.20 
1.30 
1.30 
1.30 

1.30 
1.20 
1.18 
1.10 
1.10 
1.05 


I 


1.05 
1.05 
1.00 
1.00 
1.00 

LOO 
LOO 
LOO 
LOO 
0.90 

aoo 
a9o 
a90 

0.&5 

a  85 

a85 
a85 
a  8.5 

0.&5 

a85 

0.85 
dHT) 

a  85 

a  85 

0.8,5 
a&5  i 

a85 
a85 
a  85 
a85 


ago 

.90 

.95 

L30 

L30 

L30 
L20 
L18 
L13 
LIO 

LIO 

LOO 

.95 

0.02 

aoo 

L22 
L68 
L48 
L40 
L50 

L25 
LIO 
L05 
L05 
LQ2 

L40 
L60 
L70 
L45 
L35 
L33 


L90 
L55 
L35 
L35 
L30 

L42 
L85 
L30 
L30 
208 

L60 

L30 

L3 

L45 

L52 

L55 
L40 
L30 
L28 
L28 

L40 
LOO 
L75 
L38 
L40 

I     L35 


LOO 
L85 
LOO 
L50 
L40 


L35 
L32 
L30 
L22 

L18 

L12 
LIO 
LOS 
LOO 
LOO 

LOO 
LOO 
L15 
235 
200 

200 
LOO 

L88 


70 
60 

48 
28 
12 
35 


200 

L50 
L35 
L25 
L45 
L30 


L30 
L25 
L20 
L18 
LIO 

LIO 
LIO 
L20 
L20 
L15 

L15 
L15 
LIO 
LIO 
LIO 

LIO 
LIO 
LIO 
LIO 
LIO 

L15 
L15 
L20 
L20 
L20 

L20 
L20 
L20 
L20 
L20 
L20 


L30 
L30 
L25 
L25 
L20 

L20 
L20 
L20 
L20 
L20 

L20 
L20 
L20 
L20 
L20 

L20 
L20 
L20 
L20 
L30 

L38 
L40 
L40 
L40 
L40 

L40 
L40 
L40 
L40 
L40 


Dec. 


L45 
3.65 
.5.75 

aoo 

5.16 

430 
a85 
a55 
2  70 
220 

L95 
L80 
L68 
L45 
L40 

L35 
L30 
L25 
L20 
L20 

L20 
L15 
LIO 
LIO 
L05 

V05 
L05 
L88 
175 
2()5 
L98 


Daily  discharge ^  in  second-feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,for  1906. 


1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9- 
10. 

11. 
12. 
13. 
14. 
15. 


Day. 


Jan.  I  Feb.     Mar.  ,  Apr.     May.    June.    July.  I  Aug.     Sept.  ,  Oct.  I  Nov.    Dec. 


23 
23 
23 
23 
23 

23 
33 
33 
33 
36 

36 
36 
39 
39 
39 


.52 

325 

52 

325 

52 

280 

52 

280 

64 

240 

70 

240 

137 

186 

177 

170 

19C 

173 

203 

260 

379 

250 

438 

325 

334 

1.578 

248 

2,040 

203 

980 

405 

113 

11 

370 

113 

11 

350 

113 

8 

300 

84 

8 

300 

84 

8 

310 

70 

8 

330 

55 

8 

318 

55 

8 

325 

65 

8 

305 

46 

8 

295 

41 

3 

265 

37 

3 

235 

37 

3 

235 

37 

3 

210 

37 

1  1 

2 

150 

2 

65 

5 

29 

31 

29 

31 

23 

31 

39 

22 

130 

21 

23 

16 

23 

14 

181 

14 

75 

8 

23 

5 

23 

4 

45 

3 

59 

29 

23 

25 

19 

23 

15 

14 

13 

11 

7 

12 

7 

10 

7 

9 

15 

4 

15 

5 

11 

6 

11 

7 

11 

21 

7 

232 

7 

163 

7 

23 

111 

23 

1,097 

19 

2,627 

19 

4,345 

15 

2,169 

15 

1,520 

15 

1,227 

15 

1,032 

15 

530 

15 

320 

15 

232 

15 

195 

15 

165 

15 

110 

15 

101 

128 
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Daily  discharge,  in  second-feet,  of  San  Francisco  River  at  Alma,  X.  Mex.,  for  7P0^ 

Continued. 


Day. 


Jan.      Feb. 


16 39        203 

17 44         170 

18 49         186 

19 52         222 

20 222  '      302 

21 70         325  ' 

22 70         348 

23 52    •     379 

24 52  ,      302 

25 ,  52         240 

26 52,      260 

27 52  I      302  i 

28 52  ,      325  . 

29 52' 

30 52    

31 52  j 

I 


Mar. 

1 

Apr.  1 

May. 

June.  July.  ' 

Aug. 
65 

Sept. 
163 

Oct. 

7 

Nov. 

( 

15 

D«. 

770 

t 
210 

31 

I    24 

9n 

575 

180 

31 

1    110 

35 

141 

7 

15 

^: 

485 

175 

31 

1    62 

23 

137 

1 

15 

■n 

435 

isa 

25 

1    45 

21 

97 

7 

U 

m 

425 

190 

1 

21 

1    66 

21 

75 

7 

23 

63 

370 

175  1 

21 

r   26 

35 

51 

11 

29 

€3 

420 

180  ' 

17 

1     14 

75 

21 

11 

36 

M 

421 

170 

25 

1     11 

108 

6 

15 

36 

4b 

445 

165 

25 

1     11 

33 

29  ' 

15 

36 

¥> 

440 

165 

25 

1     9 

35 

163 

15 

36 

> 

515 

164 

25 

1     45 

29 

55 

15 

1 
36 

.V 

1,038 

150 

17 

1  j    66 

141 

29 

15 

36 

s 

675 

•  135 

14 

1    116 

130 

17 

15 

36 

•JL> 

585 

1» 

11 

1     55 

141 

45 

15  1 

36 

I.Ik! 

475 

105 

11 

1     38 

55 

23 

15 

36 

At 

405 

* 

;   35 

1 

35 

15 

1 

244 

Note.— These  discharges  were  obtained  by  the  Indirect  method  (or  shifting  channels. 

Monthly  discharge  of  San  Francisco  River  at  Alma,  N.  Mej.,for  1906. 


Month. 


Discharge  In  seoond-feet. 


Maximum.  |  Minimum.      Mean. 


1907. 

January I 

February ' 

March 

April I 

May 

June 1 

July ' 

August 

September i 

October 

November j 

Decern  ber 

The  year 


222 

438 

2,040 

406 

113 

11 

116 

181 

232 

23 

36 

4,340 


23 

52 

170 

105 

8 

1 

2 

21 

4 

I 

15 
38 


47.6 

222 

520 

234 
42L4 
3.8 
3a4 
61.3 
511 
11.8 
22.8 

600 


4,340 


1 


154 


Total  in 
acT&-feet. 


2,99n 
12.3nft 
32.oon 

13.  OT 
2.610 

3,770 
3,2?» 

73^. 

1.S4I 

a6.90u 


112,000 


SAN    PEDRO    RIVER   AT   CHARLESTON,    ARIZ. 

This  station  was  established  January  22,  1904,  and  was  discon- 
tinued September  6,  1906.  It  is  located  on  the  El  Paso  and  South- 
western Railroad  about  one-half  mile  west  of  Charleston  station  and 
6  miles  south  of  Fairbank,  Ariz.  The  conditions  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  170,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years.  ~ 

On  February  23,  1906,  the  cable  was  moved  70  feet  upstream, 
where  channel  conditions  are  the  same.  The  initial  point  is  the 
first  tag  on  a  wire  at  the  face  of  the  cable  support  on  the  right  bank. 
A  wash  comes  in  just  below  the  station,  but  carries  water  only  in  time 
of  hea\'y  rain  and  then  only  for  a  few  hours.  The  amount  carried 
can  be  easily  measured. 


GILA    BIVEB   DRAIIfAGE    BASIN. 


129 


Discharge  measuremenU  of  San  Pedro  River  at  Charleston,  Ariz.,  by  Rayling,  Reed,  and 

McGee,  in  1906. 


Date. 


Januarys.. 
January  10. 
January  17. 
January  24., 
January  31 . 
February  17 
February  20 
February  24 

March 

April  8 

April  16 


Oa«e 
height. 


FeeL 
26.4 
25.3 
26.4 
25. 4 
25.4 
25.05 
25.5 
25.6 
25.4 
25.3 
25.2 


Di8- 
chaige. 


8ec.-ft. 

58 
65 
59 
49 
50 
164 
83 
65 
44 
33 
29 


Date. 


April  24... 
April  30... 
May  16.... 
May  24.... 
May  31.... 

Junes 

June  13 

June  28.... 
August  11. 
August  18. 
August  28. 


Gaae 
,  heigQt. 

Dis- 
charge. 

1     Feet. 

Sec-ft. 

!         26.0 

26 

25.0 

25 

25.0 

18 

24.9 

16 

24.9 

14 

24.9 

10 

24.9 

9.2 

24.8 

4.1 

25.5 

50 

26.5 

13 

25.2 

50 

Daily  gage  height,  in  feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1906. 


Day. 


1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

2! 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


25.4 
25.4 
25.4 
26.4 
25.4 

25.4 
25.4 
25.4 
25.4 
25.4 

25.4 
25.4 
25.4 
25.4 
25.4 

25.4 
25.4 
25.4 
25.4 
25.4 

25.4 
25.4 
25.4 
25.4 
25.4 

25.4 
25.4 
25.4 
25.4 
25.4 
25.4 


Feb.    <   Mar.   |    Apr. 


25. 

25. 
25. 
25. 
25. 

25. 
25. 
25. 
25. 
25. 


35 

35 

3 

15 

15 

2 

45 

55 

75 

85 


26.15 

25.95 

28.5 

27.3 

27.1 

26.0 
25.8 
25.1 
25.6 
25.5 

25.5 
25.5 
25.5 
25.5 
25.5 


25. 
25. 
25. 


25.4 
25.4 
25.4 
25.4 
26.4 

25.3 
25.3 
25.3 
25.4 
25.3 

25.3 
25.3 
25.5 
26.7 
25.6 


25. 
25. 
25. 
25. 


25.5 


25. 
25. 
25. 
25. 
25. 

25. 
25. 
25. 
25. 
25. 


4 
4 
4 
4 
4 

3 
3 
3 
3 
3 


25.3 


25. 
25. 
25. 
25. 
25. 

25. 
25. 
25. 
25. 
25. 


25.3 
25.2 
25.2 
25.2 
25.2 

25.2 
25.2 
25.0 
25.0 
25.0 


25. 
25. 
25. 
25. 
25. 


May.  I  June. 


25.0 
25.0 
25.0 
25.0 
25.0 


25. 
25. 
25. 
25. 
25. 


0 
0 


25. 

25. 

25.0 

25.0 

25.0 


25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.  Q 
24.9 
24.9 

24.9 
24.9 
24.9 
24.9 
24  9 

24.9 
34.9 
24.9 
24.9 
24.9 
24.9 


24.9 
24.9 
24.9 
24.9 
249 

249 
249 
249 
24  9 
249 

249 
24.9 
24  9 
24.9 
249 

249 
249 
249 
249 
249 

249 
249 
24.9 
249 
249 

249 
24.9 
249 
249 
249 


July. 

Aug. 

25.2 

25.5 

25.2 

25.5 

25.2 

25.5 

25.2 

25.5 

25.2 

27.7 

25.2 

26.7 

25.2 

26.5 

2Si4 

26.9 

25.4 

26.6 

25.4 

25.5 

25.4 

26.5 

25.4 

26.5 

25.4 

25.75 

25.4 

25.45 

25.4 

25.3 

25.4 

29.9 

25.2 

26.7 

25.2 

26.5 

25.2 

25.2 

25.2 

OR    A 

a&5 

25.6 
25.6 
25.4 
25.4 

25.8 
25.8 
25.6 
25.6 
25.6 
25.6 


a&5 

25.4 
25.2 
25.2 

25.2 
25.2 
25.2 
26.2 
25.5 
26.6 


Daily  discharge,  in  second-feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1906. 


1. 

2. 

3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 


Day. 


58 
58 
58 
59 
60 

61 
62 
63 
64 
65 


Feb.  I  Mar. 


40 
40 
28 
20 
20 

24 

60 

80 

123 

144 


60 
60 
60 
60 
60 

36 
36 
36 
45 
36 


Apr. 

May. 
25 

June. 

4 

July. 

33 

20 

33 

24 

6 

20 

33 

24 

7 

21 

33 

23 

9 

22 

33 

23 

10 

23 

33 

22 

10 

23 

33 

21 

10 

24 

33 

21 

10 

25  1 

33 

20 

10 

25 

33 

20 

10 

25 

Aug. 


40 
40 
40 
40 
519 

316 
174 
358 
194 
50 
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Daily  discharge,  in  second-feet,  of  San  Pedro  River  at  Charleston ,  Ariz. ^  for  1906 — Cont'd. 


Day. 


11 
12 
13 
14 
15 

16 
17 
18 
19 

ao 

31 
33 
33 
34 
35 

36 
27 
38 
29 
30 
31 


Jan. 


64 
63 
62 
61 
60 

59 
58 
57 
56 
55 

54 

53 
53 
51 
50 

49 
49 

49 
49 
49 
50 


Feb. 


305 
164 
678 
438 

396 

174 
154 
130 
100 
83 

78 
74 
70 
65 
65 

65 
65 
65 


Mar. 

Apr. 

May. 

June. 

36 

33 

19 

10 

36 

30 

19 

10 

55 

30 

18 

10 

316 

30 

18 

9 

398 

30 

18 

9 

55 

30 

17 

9 

55 

30 

17 

9 

55 

25 

17 

9 

55 

35 

17 

9 

55 

35 

17 

8 

60 

35 

17 

8 

60 

35 

17 

8 

60 

35 

17 

7 

60 

35 

17 

7 

60 

35 

17 

7 

36 

35 

17 

6 

36 

36 

17 

6 

36 

35 

16 

4 

36 

35 

15 

4 

36 

26 

15 

4 

36 

14 

July. 


as 

25 


25 
35 


45 
47 

49 
51 
53 

55 
55 
45 
45 
45 
45 


NoTB.— Tlieae  diMlharges  were  obtaliied  by  the  indirect  method  for  shifting  channel. 

MofUhiy  discharge  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1906. 


Ai«. 


174 

m 

71 
€ 


» 
m 

le 

i» 

14 

50 
56 

5D 
» 
5C 
56 
55 
194 


Month. 

Dlecharge  In  eeoond-feet. 

Totalis 

Maxlmnm. 

Mlnimnm. 

Mean. 

acre-feeL 

65 

678 

316 

33 

35 

10 

55 

958 

49 
» 
36 
36 

14 

4 

30 

13 

S6.7 

130 
66.2 
38.9 
18.7 
8.0 
32.7 

147 

3.490 

F#bniary 

Trza 

March 

4,010 

April 

i.Tao 

May 

1,150 

June ,     ...   . . 

476 

July 

2.010 

Aiigiiftt.   . 

9.O40 

The  period 

29.100 

SALT   RIVER   AT   ROOSEVELT,    ARIZ. 

This  station  was  established  February  7,  1901.  It  is  lcx>ated  at 
the  town  of  Roosevelt,  which  is  the  United  States  Reclamation  Serv- 
ice construction  camp  for  the  Salt  River  dam  and  reservoir,  and  is 
about  12  miles  west  of  Livingston,  Ariz.  The  conditions  at  this  sta- 
tion are  described  in  Water-Supply  Paper  No.  175,  page  173,  where 
are  given  also  references  to  publications  that  contain  data  for  pre- 
vious years. 

During  September,  1906,  this  station  was  reequipped  with  a  cable 
and  car  at  a  point  about  500  feet  below  the  Roosevelt  dam  site. 

During  the  flood  of  December  3  to  5,  1906,  the  gage  rod  which  had 
been  in  use  since  the  construction  on  the  dam  was  begun,  was  carried 
away.  From  December  3  to  15,  1906,  the  readings  were  taken  on 
the  upper  gage  about  1,000  feet  above  the  dam.  A  new  rod  was 
established  at  the  same  location  as  the  one  carried  away,  on  Decem- 
ber 17,  1906,  with  the  zero  at  the  same  elevation  as  the  old  gage. 


QILA    RIVEB    DBAINAOE    BASUT. 


be^ 


'■Duarj  II  ■ . . 
ruiuary  13.,. 


uiuu-y  29 

■oiuuy  26 — 

'ebnury  I . . . 
'ebmwy  2. . . 
'ebnury  3. . . 
'ebniaiy  5-  ■  ■ 

^bmar)'  6. . . 

'■bnury  B. . . 
'sbnuiT  S.  ■  ■ 
^bnury  10. . 
'ebniUT  11-  - 
rabnuiy  13.. 
'ebmary  14.. 
'ebruarr  15. . 
'flbnurj  16. . 

'ebmary  IS. . 
'ebnuuy  W. . 

liirhS...,.'.'. 

larch  6 


April  X. . 
tUy  2.'.'.'. 


Uky  S. . . . 
M»7».... 
UaylO.. 
U>rll.. 
UayI2.. 
Hky  H. . 
UaylE.. 
Uty  1«. . 
M«yl7.. 
May  IS. . 


May  23. . 
Hay  28. . 


l.bao 


pril33. . 

piilM.- 
prll  25. . 
prU27. . 


ier20 

St^ erZl 

Sppwmber  2S. 

September  2S. ........ . 

SoptembsT  30 

rnada  by  P.  P.  PLIctalyoD. 


It  meaaucementi. 
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Diacharge  measiuremeniB  of  Salt  River,  at  Roosevelt,  Ariz.,  by  Bladei^  Stone,  and  Mclnt^i, 

in  i906— Continued. 


Date. 

Oage 
heigbt. 

Dl»- 
chAige. 

Date. 

Gage 
;  height. 

ehargt 

1906. 
October  2 

Feet. 
2.30 
2.35 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.27 
2.26 
2.30 

See.'ft.     1 
416, 
426 
318 
348 
311  . 
276  ■ 
258 
264 
268 
282 
263 
258 

1006. 
October  27 

Feet. 
2.35 
2.35 

1  , . ,  ,  . 

8tc.-fl 

5S 

October  3 

November  1 

December  14 

T'l 

October  7 

lU 

October  0 

December  15 

I         3.48 
>         3.35 
3.35 
3.30 
3.10 
2.75 
2.70 
10.80 

1,3' 

October  11 

December  16. 

l.B?' 

October  13 

December  17 

!.{«■ 

October  15 

December  18 

C4 

October  16 

December  19 

7iM 

October  17 

December  21 

W 

October  18 

December  22 

fSC 

October  20 

December  29 

17.  ere 

October  23 

Daily  gage  height,  in  feet,  of  Salt  River  at  Roosevelt,  Ariz.,  for  1906. 


Day. 


1. 
2. 
3. 

4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 


Jan. 

Feb. 

6.7 

&5 

6.7 

6.6 

6.7 

6.6 

6.6 

6.6 

0.6 

6.6 

&6 

6.56 

6.7 

6.7 

6.7 

6.8 

6.7 

6.8 

6,7 

6.8 

6.7 
6.6 
6.6 
6.6 
6.7 

6.9 

7.25 

7.4 

7.3 

9.3 


21 ;..    10.66 


22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


8.66 
7.8 
7.4 
7.2 

7.0 

6.9 
6.8 
6.66 
6.6 


7.0 

7.35 

8.0 

7.85 

7.45 

7.3 
7.2 
7.1 
7.1 
7.06 

7.1 

7.1 

7.2 

7.25 

7.16 

7.1 
7.0 
7.0 


liar. 

7.2 

7.85 

7.35 

7.2 

7.15 

7.16 

7.1 

7.15 

7.16 

7.2 

7.3 
10.3 

6.5     10.06 


19.4 
17.6 
12.05 

10.8 

10.35 

9.8 

9.65 

9.36 

9.26 

9.0 

9.05 

0.25 

9.46 

13.5 

17.0 

13.25 

11.4 

10.5 


Apr. 


103 
10.4 
10.8 
9.95 
9.75 

9.55 
11.15 
11.8 
10.7 
10.15 

9.95 
9.9 
9.76 
6 
6 


May. 


9. 

a  9 


9.45 
9.3 
9.3 
9.3 

9.35 

9.2 
a9.2 
9.3 
9.25 
9.25 

9.25 
9.05 
8.76 
a  8.6 
8.55 


&46 

7.96 

T.8 

7.7 

7.65 

o7.6 
7.4 
7.4 
7.35 
7.3 

7.2 

7.2 
a7.3 
7.35 
7.2 

6.96 
6.7 
6.8 
6l5 
06.5 

6.7 
7.2 
7.6 
7.8 

7 

7.6 
a7.4 

7.35 

7.2 
o7.2 

7.2 


June. 


July. 


Aug. 


Sept. 


7.2 
7.2 
•  7.2 
7.2 
7.15 

7.0 
7.0 
6.9 
6.9 
0  6.9 

6.06 
7.2 
7.2 
6  8.4 
&66 

8.8 
08.8 
9.4 
9.3 
9.05 

8.9 

&76 

&55 

8.45 

&4 

8.35 

8.25 

8.2 

&2 

8.2 


2.3 
2.3 
2.3 
2.3 
2.7 

2.4 
2.5 
2.4 
2.4 
2.4 

2.5 
2.5 
2.5 
2.5 
2.4 

2.5 

2.7 

2.3- 

2.4 

2.4 

2.4 
2.3 
2.5 
2.5 
2.4 

2.4 

2.8 

2.7 

2.55 

2.5 

2.6 


2.4 
2.4 
2.6 
2L4 
2.4 

3.0 

2.75 

2.6 

3.1 

2.6 

2.6 
2.5 
2.6 
2.6 

2.5 

2.6 

2.6 

2.6 

3.25 

3.7 

as 

3.75 
2.76 
2.7 
2.7 

2.7 

2.6 

2.6 

2.6 

2.56 

2.6 


2.6 
2.5 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.4 
2.4 


Oct. 


2.3 

2.3 

2.35 

2.3 

2.35 

2.35 

2.3 

2.3 

2.3 

2.3 

XZ 
2.3 

2.8 
2.3 
2.28 

2.3 

2.35 

2.3 

2.3 

2.25 

2.25 

2.3 

2.25 


2.28 
2.35 
2.3 


Nov.    Dec 


2.26 
2.25 

2.3 
2.3 
2.3 

2.35 
2L32 


156 
3.S 


2.3  ,<'&34 
2L28  !<22.« 
2.25  '15.26 


2.32 

2.38 

2L22 

2.3 

2.3 


C12.1 

7.S 

5.0 


2.25   

2.3     

2.4  •< 

2.38  

2.3       3.« 


2.38 
2.48 

2.42 

2.3 

2L28 

2.3 
2.4 

2.48 

2.5 

2.58 

2.65 

2.45 

2.38 

2.4 

2.4 


3-35 
3.32 
3.0^ 
2.74 
2.7i 

2.73 
2.74 

2.:^ 

2.6 
2.63 

2.55 

2.45 

11.55 
9.15 
7.23 


a  Ga«»  heights  estimated. 

b  Cofferdam  being  filled . 

c  Mean  of  nadings  at  two-hour  intervals. 
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DaUy  ditdiorge,  in  second-feett  of  Salt  River  at  Roosevelt,  Ariz.,  for  1906. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Apr.  I  May. '  June.    July.    Aug. 


990 
990 
990 
880 
880 

883 
920 
863 
887  I 
854  ' 

866  ' 
753 
795  I 
790 

876  { 

1,066 
1,581 
1,761 
1,637 
2,190 

8,904 
3,132 
2,321 
1,716 
1,561 

1,360 
1,227 
1,170 
1,099 
938 
949. 


908 
903 

863 
863 
863 

947 
1,092 
1,234 
1,236 
1,268 

1,410 
1,782 
2,974 
2,494 
2,127 

1,747 
1,639 
1,406 
1,406 
1,372 

1,459 
1,459 
1,543 
1,588 
1,485 

1,430 
1,320 
1,320 


1,610 
1,730 
1,730 
1,610 
1,648 

1,572 
1,534 
1,481 
1,488 
1,638 

1,718 

6,686 

85,700 

30,000 

11,525 

10,220 
7,380 
5,060 
5,530 
4,577 

3,565 
3,477 
3,277 
3,770 
4,602 

17,233 

28,188 

16,361 

9,380 

8,834 

6,925 


7,950 
6,547 
6,686 
5,828 
5,337 

4,847 
8,767 
10,518 
7,362 
5,953 

5,505 
5,330 
5,686 
4,836 
4,836 

4,834 
4,000 
4,000 
4,000 
4,122 

3,833 
3,833 
3,841 
4,050 
4,080 

3,967 
3,359 
3,026 
2,825 
2,708 


662 
365 
201 
229 
005 

002 

997 
982 
899 
982 

832 

907 
964 
967 
879 

774 
615 
734 
562 
562 

378 
525 
373 
170 
287 

245 
236 
110 
965 
975 
966 


960 
966 
906 
854 

879 

850 
828 
843 
832 
815 

770 
757 
770 
733 
634 

636 
638 
642 
644 
603 

564 
533 
496 
450 
404 

428 
422 
403 
385 
367 


385 
385 
386 
386 
765 


417 
427 
675 
427 
455 


475  1,276 

670  927 

475  725 

475  1,415 

475  715 


570 
570 
570 
570 
475 


715 
575 
646 
675 
575 


570  660 

766  660 

300  703 

400  1,500 

400  2,060 

400  ,  1,660 

300  2, 120 

526  926 


526 
400 

400 
876 
760 
620 
675 
676 


730 
730 

730 
670 
887 
887 
876 
800 


Sept.  ,  Oct. 


797 
797 
636 
635 
635 

636 
635 
685 
685 
636 

254 
254 
264 
264 
264 

642 

642 
400 
409 
409 

318 
310 
302 
294 
286 

327 
368 
409 
420 
434 


426 
416 
426 
399 
372 

345 
318 
330 
348 
315 

311 
290 
276 
267 
260 

264 

275 
264 
264 
263 

263 
258 
255 
255 
256 

268 
260 
260 
268 
285 
260 


Nov. 


270 
267 
266 
263 
260 

267 
275 
267 
266 
266 

260 
265 
280 
275 
266 

275 
290 
290 
266 
263 

265 

280 
290 
295 
306 

318 
285 
275 
280 
280 


Deo. 


306 

430 

36,600 

33,700 

8,800 

5,200 
4,000 
1,900 
1,650 
1,400 

1,300 
1,300 
1,326 
1,253 
1,074 

1,065 

1,065 

855 

675 

650 

666 
675 
660 
626 
626 

675 

525 

2,800 

19,500 

13,500 

8,850 


Note.— Theae  dlachaigea  were  obtained  by  the  indirect  method  for  shifting  channels.    The  disehaige 
December  10  to  14  hae  been  estimated. 

Monthly  discharge  of  Salt  River  at  Roosevelt,  Ariz.,  for  1906. 


Month. 


January 

February 

March 

April 

liay 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  I  Minimum. 


8,900 

2,970 

35,700 

10.500 

2,650 

960 

875 

2,120 

797 

426 

318 

36,600 


36,600 


753 
863 
1,481 
2,700 
966 
367 
300 
417 
264 
255 
267 
306 


266 


Mean. 


1,470 

1,430 

7,770 

5,080 

1,600 

667 

514 

868 

•    466 

300 

275 

4,960 


2,120 


Total  in 
acre-feet. 


90,400 

79,400 

478,000 

302,000 

104,000 

39,700 

31,600 

53,400 

27,700 

18,400 

16,400 

804,000 


1,540,000 


SALT   RIVER   NEAR   ROOSEVELT,    ARIZ. 

The  following  measurements  were  made  below  the  mouth  of  Cherry 
Creek  by  Mr.  Bull,  an  engineer  employed  by  J.  G.  White  &  Co., 
while  investigating  the  practicability  of  developing  power  for  trans- 
mission to  the  vicinity  of  Globe,  Ariz. 
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SURFACE   WATER  SUPPLY,  1906. 


Discharge  meas^iremmts  of  Salt  Rirer,  below  the  month  of  Cherry  Creek,  near  Roose^di, 

Ariz.y  in  1906. 


June. 


July. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
H. 
9. 
10. 

II. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


Day. 


OaBP 
height. 


0.24 
.19 
.15 


Dis- 

ChATgiB. 


Ffet.         Sfc.'ft. 


390 
370 
355 


2fl 

.12 

345 

27 

.19 

335 

2H 

.05 

320 

29 

-.00 

310 

30 

-.02 

305 

31 .- 

1 

Gase  Dis- 

helght.  ,  charge. 


Feet. 
-0.05 

-  .08 

-  .07 
.00 
.61 

1.41 
.31 
.28 
.26 
.22 


1.09 
.42 
.23 
.08 
.04 

.00 
.03 
.30 
.06 
.02 

.40 
.50 
.39 
.21 
.15 
.13 


Sec. 


275 
280 
310 
620 


1.220 
420 
405 
395 
:j8U 


.20 

375 

.17 

365 

.14 

355 

.09 

335 

.33 

430 

980 
480 
387 
335 
325 

310 
320 
415 
330 
315 

470 
637 
465 
375 
353 
345 


SALT   RIVER   AT   M  DO  WELL,    ARIZ. 

This  station  was  established  April  20,  1897.  It  is  located  one- 
third  mile  above  the  junction  of  Salt  and  Verde  rivers,  30  miles 
northeast  of  Phoenix,  15  miles  northeast  of  Mesa,  and  If  miles  above 
the  Arizona  canal  diversion  dam.  The  conditions  at  this  5tatioii 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No  175, 
page  177,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  measurements  of  Salt  River  at  McDoirell,  Ariz.,  by  W.  Richins,  in  29*^0. 


Date. 


Gage 
height. 


Feet. 

January  6 4.80 

January  9 4.85 

January  11 4.82 

January  13 4. 77 

January  16 4.87 

January  18 5. 65 

January  19 5.60 

January  20 5.71 

January  21 8. 85 


Dis- 
charge. 


Sec 


■ft- 

777 

820 

838 

720 

841 

1,710 

1,580 

1,870 

13,800 


Date. 


Gage 
height. 


I  Feet. 

January  22 '  6.47 

January  23 » 5.91 

January25 5.fi0 

January  27 <  5.37 

January  30 1  5.12 

January  31.. 5.06 

February  2. 4.98 

Februarys 4.^ 

February  5 4.92 


Dis- 
cliar^. 

Sec.-fl 
4.:* 

1  SI 

l.>* 

1.1^ 

l.Ii 

1.  !^ 

l.»Ji 


OILA    RIVER   DRAINAGE    BASIN. 


Qua 
belgfat. 


hel^t. 


Vebruarj  7..., 

Kebnury  12., , 
K<'bni»rj  ll. .. 
February  IS. , , 
Febnurx2a... 
February  a . , 
Febnut7  2«... 
February  27. . . 

Uarchl 

MBrch.1 

U>rcha 

MarcbH 

March  10 

MarcblJ 

UarrhlJ 

Usn;h].'. 

March  16 

Marrrh]: 

Marph  l<l 

Man>hM 

tSiLTT-b-n 

Msrvh  24 

MartTb26 

Mareh2K 

March  30 

AprilJ... 

Aprils 

Apia  ^" ','.'.'.'.'. 

AprilU 

April  13 

April  19!'.'!^'! 

April  21 

Aprils 

April  28 

Mays.. 

Mays 

Mays 

May  10 

3:;H:::::::: 

May  17 

May  23:.;;::!: 

MayM 

May  IS 

May  2». . . 
May  SI 

June  15 

June  21. '.'.'. '.'.'. 

I'^X'.'.'.'.'..'. 
Jui>e» 


I  OctDbei 

Noverabei 
Nowmbei 
Noi-eiabei 
Noirem' 


Novembei 
Novembe 
Decembei 
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SUBFACE  WATEB  SUPPLY,  1906. 


Daily  gage 

height 

,  in  feet,  of  Salt  River  at  McDowell,  Ariz,  y  for  1906. 

1 

Day. 

Jan. 

497 
493 
492 

488 
485 

•  480 

»480 

480 

485 
485 

482 

479 
477 

6478 
479 

491 
&20 
&«2 

&fle 

5.00 

340 
6.35 
&88 
5.65 
5.fiO 

5.45 
a&37 
»5.35 
5.20 
5.11 
5.06 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1 

5.01 

497 

a495 

6495 

492 

494 
5.(12 
5.18 
&24 
a&.18 

328 

&5B 
6.18 
6.05 
5.83 

368 

a&53 

65l45 

338 

326 

320 
326 

326 
0328 
b&25 

321 
5.12 
5.10 

320 

3  33 

a&40 

6334 

5.28 

320 
311 
310 
308 
O305 

6  315 

325 

12  40 

1210 

9.10 

7.70 
7.05 
376 
6.66 
350 

332 

3  31 

344 

a345 

•  350 

7.90 
11.40 
9.25 
8.18 
7.60 

•  7.40 

6  7.35 

320 

370 
365 
6365 
360 
358 

352 
345 

2.75 
265 
265 
265 
260 

270 
275 
320 
300 
296 

292 
290 
280 
280 
280 

290 
330 
320 
296 
282 

275 
270 
262 
275 
280 

280 
305 
3.55 
325 
3.05 
292 

318 
305 
305 
305 
300 

2.96 
310 
33S 
360 
366 

330 
330 
335 
330 
322 

388 
348 
340 
415 
325 

475 
340 
465 
370 
365 

360 
3.55 
3  52 
3.95 
3  72 
3  55 

355 
348 
342 
330 
320 

320 
315 
310 
305 
300 

296 
300 
298 
2.95 
2.90 

305 
320 
320 
312 
310 

310 
310 
302 
295 
292 

290 
2.90 
2.90 
2.90 
2.90 

320 
318 
310 
305 
296 

295 
290 
290 
2.90 
290 

2.85 
2.85 
2.85 
285 
285 

285 
280 
280 
280 
280 

280 
280 
280 
2.80 
285 

2.85 
2.85 
2.90 
290 
2.90 
292 

2.90 
2.95 
;    2.9S 
2.95 
2.95 

2.95 
3.00 
3.00 
3.00 

aoo 

2.96 
2.95 
2.95 
2.90 
2.90 

2.90 
2.90 
2.68 
Z85 
2.85 

2.90 
2.90 
2.95 
310 
335 

335 
3.25 
3.12 
3.10 
3.10 

31(1 

2 

7.28  1    322 
7.04  '    318 
392  1    312 
3  79  1  •  3  10 

.    4.75 

3 

:    7.2S 

4 

11.90 

5 

s^Qo 

6 

371 

6305 

fi.* 

7 

7.22 

325 
7.58 
7.18 

388 
380 
3  78 

•  365 
6350 

342 

326 
312 
308 
316 

•  310 
6  305 

305 

6.c£l 

8 

300  1    342 
495,    3  40 
490    6340 

&j5 

9 

413 

10 

a^^ 

11 

485 

•  4  75 
6475 

480 
475 

462 
450 
445 

•  4  40 

6  4  35 

428 

4.22 

335 
335 
9132 
330 
330 

330 
6325 
320 
318 
313 

306 
305 
300 
6  2,95 
2.90 

285 
2.80 
2.78 
2.78 
2,75 

34S 

12 

5.22 

13 

S.OS 

14 

5.00 

16 

5l<V 

16 

4.90 

17 

ir^ 

18 

4.62 

19 

4.  SI- 

20 

ISO 

21 

4.40 

22 

4SS 

23 

300.    418 
6.06  <     4.12 

i.3U 

24 

425 

25 

26 

27 

28 

29 

30 

31 

306 

396 

5.72 

•  5.60 

65.40 

5.28 

406 

•  405 
63.95 
388 
3.75 
3.70 
370 

43D 

420 

4  IS 

6.10 

11.45 

fi.7D 

•  One  re.'idinf;. 


6  Gage  height  Interpolated. 


DaUy  discharge y  in  second-feet,  of  Salt  River  at  McDowell^  Ariz.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 


Jan.  I  Feb. 


950 
910 
900 
868 
830 

7« 
780 
780 
830 
830 

800 
770 
760 
760 
770 

890 
1,180 
1,600 
1,510 
2,558 


21 :..  12,016 


22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


4,240 
2,898 
2,000 
1,770 

1,610 
1,687 
1,530 
1,380 
1,260 
1,148 


130 
120 
045 
045 
015 

050 
160 
460 
640 
470 

500 
840 
540 
008 
540 

264 
020 
010 
950 
810 

810 
828 
930 
037 
020 

960 
660 
670 


Mar. 


1,767 
1,910 
1,920 
1,855 
1,780 

1,705 
1,716 
1,705 
1,632 
1,530 

1,652 

1,758 

37,290 

35,300 

21,385 

10.500 
7,245 
5,830 
5,4M) 
4,754 

4,090 
4,050 
4,014 
3,700 
3,275 

7,990 

28,200 

16,566 

11,330 

8,772 

7,472 


Apr.  !  May. 


7,160 
6,600 
5,325 
4,850 
4,321 

4,000 
5,850 
11,150 
7,800 
6,560 

5,680 
5,550 
5,543 
5,27T 
4,971 

4,8U9 
4,560 
4,548 
4,545 
4,551 

4,547 
4,443 
4,393 
4,375 
4,320 

4,110 
3,630 
3,388 
3,180 
3,070 


3,065 
2,845 
2,460 
2,109 
2,058 

2.046 
2,140 
2,113 
1,970 
1,826 

1,744 
1,579 
1,605 
1,680 
1,684 

1,.5K) 
1,502 
1,492 
1.435 
1,400 

1.350 
1,318 
1,294 
1,250 
1,216 

1,170 

1,090 

1.020 

920 

940 

978 


1 

June. 

July. 

Aug. 

Sept. 

970 

398 

663 

600 

937 

342 

565 

565 

937 

342 

585 

580 

885 

342 

585 

530 

868 

315 

555 

483 

817 

379 

544 

460 

760 

398 

615 

40O 

736 

.    700 

1,006 

375 

720 

555 

1,023 

350 

720 

490 

1,093 

325 

688 

499 

762 

330 

742 

485 

800 

346 

720 

425 

855 

340 

705 

425 

840 

318 

696 

425 

775 

295 

690 

485 

1,040 

375 

650 

775 

735 

425 

615 

720 

680 

425 

583 

575 

1,240 

385 

565 

475 

2,065 

376 

550 

435 

1,690 

375 

520 

415 

2,210 

375 

475 

375 

1,535 

335 

452 

445 

725 

305 

430 

520 

670 

293 

408 

545 

630 

285 

385 

660 

575 

285 

376 

962 

535 

285 

376 

738 

905 

285 

362 

592 

705 

285 

499 

560 

380 
378 
370 
357 
335 

320 
305 
305 
305 
305 

278 
280 
283 
284 
286 

287 
295 
290 
290 


Nov.  ,  Dec, 


286 
284 
278 
276 
284 

284 
284 
296 
296 
296 
310 


325  ,  450 
350  962 
350  ,  6.300 
350  '38. COO 
380   12,700 

350  1  7.500 
370  ,  5.300 
OTO  1  2,700 
370  2,450 
370  I  2.2?r 

365  1,650 
350  l.SOO 
350]  1,400 
325  ,  1.42S 
325  !  1,390 

325,  1.250 
325  1  1,100 
315  925 
300  I  ^ 
300        800 


325 
325 
3S0 
430 
610 


750 
725 
700 
675 
650 


610  650 
530  ,  640 
440  2,490 
430  31,900 
430  12.600 
I  6,900 


I 


Note.— These  discharges  were  obtained  by  the  indirect  method  for  shifting channeU. 


aiLA   RIVER  DRAINAGE   BA8IK. 
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McyrUhly  discharge  of  Salt  River  at  McDowell  y  Ariz.  ^  for  1906. 


Month. 


January 

Fcbruarj' 

March 

April 

May 

June , 

July 

AuiTust 

September 

October 

November 

December 

The  year 


Minimum. 

Mean. 

Total  in 

Maximuiij. 

acnv-feet. 

12,000 

750 

1,660 

102,000 

3,540 

1,020 

1,770 

96,300 

37,300 

1,530 

8,010 

493.000 

11,200 

3,070 

5,100 

3a3.000 

3,060 

920 

1,640 

101,000 

970 

302 

645 

38,400 

962 

315 

506 

31,200 

2,210 

535 

896 

55,100 

000 

285 

379 

22,600 

380 

276 

303 

18,600 

610 

300 

377 

22,400 

38,000 

450 

4,820 

296.000 

38,000 

276 

2,180 

1,580,000 

VERDE   RIVER   AT   MCDOWELL,  ARIZ. 

.  This  station  was  established  April  20,  1897.  It  is  located  30  miles 
northeast  of  Phoenix,  15  miles  northeast  of  Mesa,  2J  miles  above  tho 
Arizona  Canal  diversion  dam,  and  three-fourths  mile  above  the  mouth, 
of  the  river.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  175,  page  181,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  meastirements  of  Verde  River  at  McDowell,  Ariz.,  by  W.  Richins,  in  1906. 


Date. 


Gag© 
Lelimt. 


helgl 


January  5... 
January  9... 
January  11.. 
January  13.. 
January  16.. 
January  18.. 
January  19.. 
January  20.. 
January  21.. 
January  22.. 
January  23.. 
January  25.. 
January  27.. 
January  3U.. 
January  31.. 
February  2.. 
Fobruary  3.. 
February  5.. 
February  7.. 
February  9., 
February  12. 
February  14. 
February  16. 
February  20. 
February  22. 
February  24. 
February  27. 

March  I 

BCarchS 

March  6 

March  8 

March  11 

March  13 

March  14a.. 

M^archl5 

M^archlO 

March  17 

March  19 

Marcb20 

Man;h22 


Feet. 
3.60 
3.60 
3.56 
3.56 
3.56 
3.95 
4.30 
4.45 
6.90 
5.80 
5 
4 
4 
3 
3 
3 


20 
50 
20 
92 
86 
76 
3,75 
3.76 
3.92 
445 
5.00 
5.50 
5.53 
5.25 
5.25 
4.90 
4.45 
4.45 
4.70 
4.17 
4.05 
3.95 
a  70 
14  65 
10.70 
8.95 
7.90 
7.00 
6.40 
5.60 


Dis- 
chaiige. 

Sec.-ft. 

482 

447 

483 

472 

490 

715 

995 

1,050 

3,750 

2,780 

1,580 

979 

760 

621 

577 

553 

499 

522 

690 

1,090 

1,440 

1,790 

1,880 

1,600 

1,670 

1,390 

943 

927 

1,130 

743 

610 

539 

7,710 

31,600 

15,520 

6,010 

3,520 

3,383 

2,240 

1.440 


Date. 


March  24.. 
March  26.. 
March  27  a. 
March  28. . 
March  30.. 
April  3.... 
Aprils.... 
April  7.... 
April  9.... 
April  11... 
April  13... 
April  17... 
April  19... 
April  21 . . . 
April  24... 
April  26. . . 
April  28. . . 

May  1 

May3 

Mays 

Mays 

May  10.... 
May  12.... 

May  15 

May  17.... 
May  18.... 
May  22.... 
May  24.... 

May  25 

May  29.... 
May  31.... 

June  2 

June  5 

June  7 

June  9 

June  12... 
June  15... 
June  19... 
June  21 . . . 
June  23... 


lei^t. 

Dis- 
charge. 

Feet. 

Sec.-ft. 
1,290 

5.20 

12.25 

20,700 

15.20 

37,600 

10.10 

13,700 

6.35 

3,790 

410 

1,460 

3.75 

1,160 

3.85 

1,180 

5.00 

2,600 

460 

1,800 

3.90 

1,150 

3.03 

762 

2.83 

637 

2.70 

v4v 

2.43 

466 

2!  40 

403 

2.50 

372 

2.48 

336 

2.47 

331 

2.47 

310 

2.50 

280 

2.40 

261 

2.40 

256 

2.40 

212 

2.35 

217 

2.35 

212 

2.35 

197 

2.30 

188 

2.30 

191 

2.30 

212 

2.30 

193 

2.30 

196 

2.30 

194 

2.25 

176 

2.25 

170 

2.20 

149 

2.20 

163 

2.10 

124 

2.10 

134 

2.10 

122 

a  Float  measurement. 
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SURFACE  WATEB  SUPPLY,  1906. 


Di^chargeme^miremenU  ofVerdeRiver  at  McDoweU,  Ariz.,hy  W. Richins,inl906 — Cont'd. 
Date. 


June  26 

June  29 

Jiily3 

July  6 

July  10 

July  12 

July  14 

July  17 

July  20 

July  24 

July  26 

July  28 

July  31 

August  2 

August  7 

August  9 

August  11 

August  14 

August  17 

August  20 

August  22 

August  24 

August  28 

August  30 

Septeml)er  3. . 
September  5. . 
September  7. . 
September  10. 
September  12. 
September  14. 
September  17. 
September  19. 
September  21.. 
September  25. , 


Gaffe 
leighi. 

Dis- 
charge. 

Fret. 

Src.-ft. 

2.05 

118  1 

2.05 

121 

2.05 

105 

2.25 

151  • 

2.25 

181 

2.30 

186] 

2.30 

185' 

2.40 

254 

2.40 

223  , 

2.25 

188/ 

2.52 

268 : 

3.05 

eo4 ! 

2.60 

305  c 

2.65 

353   ' 

3.00 

511 

2.85 

414   1 

2.95 

438 

2.95 

409   , 

3.00 

480i 

5.00 

2,400 

4.90 

2,250   1 

3.50 

8.Vi 

2.90 

384    , 

3.08 

554 

2.80 

304 

2.70 

320  i 

2.65 

258 

2.55 

218  < 

2.55 

213   j 

2.50 

200   1 

2.45 

169 

2.45 

177 

2.50 

177    1 

2.40 

IM 

Date. 


September  28. 

October  1 

Octobers 

Octobers 

October  9 

October  12... 
October  16... 

October  19 

October  23 

October  26... 
October  29. . . 
October  31 . . . 
November  2. . . 
November  7. . , 
November  9. . . 
November  13.. 
November  16. . 
November  20. . 
November  23.. 
November  26.. 
November  28.. 
November  30.. 
December  4 . . . 
December  6... 
December  8... 
December  11.. 
December  14.. 
December  18. . 
December  21 . . 
December  26.. 
December  28.. 
December  2ft. . 
December  31.. 


Oage 
height. 

DL*- 
chargp. 

Feet. 

Src.-ft 

2.35 

131 

2.40 

14^ 

2.40 

I*-* 

2.40 

161 

;         2.40 

1*.' 

1          2.45 

n 

2.45 

L-: 

'          2.45 

174 

2.45 

!!*■• 

2.50 

2i: 

2.55 

226 

2.60 

2* 

2.60 

2tf 

2.65 

2^4 

2.65 

T^ 

2.65 

Zi 

2-65 

'^^ 

2.65 

2!« 

2.70 

2* 

3.00 

51* 

2.95 

*^^ 

2.85 

ST.- 

12.40 

19.?Cf 

6.05 

3.:.* 

4.00 

\.m 

3.50 

979 

4.  as 

i,^ 

3.00 

HE 

2.65 

^ 

2.45 

42) 

2.60 

.^71 

11.00 

13.  UU 

6.50 

4,U«Li 

Daily  gage  height,  in  feet,  of  Verde  River  at  McDowell^  Ariz.,/(rr  1[h)6. 


Day. 

Jan. 

3.61 
3.59 
3.58 
3.59 
3.60 

OS.  55 

*3.55 

3.55 

3.60 

3.60 

3.57 
3.56 
3.56 
fc3.53 
3.55 

3.58 
3.66 
4.01 
4.30 
4.42 

6.&5 
5.75 
5.10 
4.72 
4.45 

4.28 

04.20 

0  4.10 

3.98 

3.90 

03.86 

Feb. 

3.80 

3.76 

03.75 

b  3. 75 

3.75 

3.74 
3.96 
4.19 

4.48 
04.45 

4.68 
4.98 
5.15 
5.48 
5.75 

5.43 

05.40 

6  5.30 

5.30 

5.18 

5.18 

5.12 

5.00 

04.90 

b  4.75 

4.63 
4.42 
4.35 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

2.90 
2.85 
2.80 
2.75 
2.70 

2.70 
2.65 
2.65 
2.60 
2.58 

2.55 
2.52 
2.50 
2.50 
2.50 

2.45 
2.45 
2.45 
2.45 
2.48 

2.48 
2.45 
2.40 
2.40 
2.40 

2.35 
2.38 
2.35 
2.35 
2.35 

Oct. 

Nov. 

Dti-. 

1 

2 

4.48 

4.68 

04.70 

t»4.50 

4.30 

4.14 
4.10 
4.05 
3.98 

03.95 

6  4.00 

4.10 

11.30 

14.60 

10.35 

8.70 
7.70 
7.90 
7.00 
6.40 

5.90 
5.50 
5.25 
5.20 
^5.40 

12.40 

14.40 

9.85 

7.90 

6.15 

05.30 

6  4.90 
4.40 
4.06 
3.92 
3.75 

8.70 
3.92 
4.20 
5.10 
5.20 

4.50 

4.08 

3.65 

03.50 

6  3.30 

3.14 
2.99 
2.92 
2.82 
2.75 

0  2.70 

62.60 

2.53 

2.46 

2.45 

2.42 

2.47 

02. 50 

6  2.50 

2.49 

2.53 
2.53 
2.52 
2.52 
02.47 

62.50 
2.52 
2.50 
2.45 
2.40 

2.40 

02. 40 

6  2.40 

2.40 

2.40 

2.40 

2.35 

2.35 

02.35 

6  2.35 

2.a5 
2.32 
2.30 
2.30 
2.30 

02.30 
6  2.30 
2.30 
2.30 
2.30 
2.30 

2.30 
2.30 
2.30 
2.30 
2.30 

2.80 
2.35 
2.25 
2.25 
2.20 

2.20 
2.20 
2.20 
2.20 
2.20 

2.20 
2.15 
2.12 
2.10 
2.10 

2.10 
2.10 
2.10 
2.10 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2.05 

2.S8 
2.25 
2.25 

2.20 
2,25 

2.28 
2.30 
2.30 
2.30 
2.30 

2.25 
2.40 
2.45 
2.42 
2.38 

2.35 
2.32 
2.28 
2.22 
2.22 

2.90 
2.95 
3.05 
2.88 
2.72 
2.58 

2.98 
2.60 
2.90 
aTO 
3.40 

8.06 
2.98 
2.90 
2.85 
2.75 

2.95 
3.00 
3.00 
2.92 
2.78 

8.48 
3.05 
3.00 
4.02 
5.05 

4.80 
4.65 
3.82 
3.42 
3.25 

3.10 
2.98 
2.88 
2.85 
3.05 
3.02 

2.40 
2.38 
2.40 
2.40 
2.40 

2.85 
2.40 
3.40 
2.40 
2.40 

2.42 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.50 
2.50 

2.50 
2.50 
2.52 
2.55 
2.55 
2.60 

2.60 
2.00 
2.60 
2.60 
2.60 

2.60 
2.65 
2.65 
2-65 
3.66 

2.65 
2.65 
2.65 
2.65 
2.65 

2.65 
2.65 
2.65 
2.1^ 
2.65 

2.6:. 

2.6'> 
2.71) 

2.8r> 

3.00 

3.00 
2.ft5 
2.92 
2.90 
2.85 

3.23 
4.y2 

3 

S.U) 

4 

11.30 

5 

.V<*l 

6 

5.75 

7 

8 

9 

4» 

iO , 

11 

12 

13 

14 

1.5 

3.4- 

a.  40 

3.  S3 
435 

1^ 

16 

17 

18 

19 

il5 
2-NJ 

20 

2.7^ 

21 

22 

23 

2.53 

24 

2-.T0 

2,'» 

2-45 

26 

2.45 

27 

28 

29 

30 

31 

242 
4.0? 

law 

8.(K 
6.15 

o  One  retuling. 


6  Oage  height  inteipolated. 


OILA    RTVKR    DRAINAGE    BASIN. 
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Daily  discharge y  in  second-feet,  of  Verde  River  at  McDowell y  Ariz.,  for  1906. 


Day. 


Jan. 


1. 
o 

*»  ■ 

3. 
4. 
ft. 

6. 
7. 

H. 

10. 


11. 
12. 
13. 
14. 

ir,. 


486 
480 
4?2 
480 

485 


16 4d5 

17 1    rAa 

IS I      770 

ii» '     9ir> 

20 1  1,030 


i,m 

1.400 
1.520 
1.770 
2.130 

1,770 
1.780 
1,700 
l.tW) 
1,.'>30 


21 1  3,679  )  1,.'»82 


22 2,710 

1,.'j10 

1,176 

1)60 

824 
7TO 
690 
632 

600 
.'>84 


Hi. 
24. 

2.'.. 

2i;. 

27. 
2H. 
211. 
30. 
31. 


1,570 
1,480 
l.-'firi 
1,21)0 

1,140 
93(i 

880 


574  : 

643  , 

12.000  I 

31,300 

14,450  I 

5.090  ' 
3.340 
3.925  I 
3.377 
2,240  ! 

1.712  ' 
1.395  I 
1,300  I 


1.700 
1.315  I 
975  ! 
910 
820 

785 
715 
675 
637 
570 


5.W 
510 
495 


May. 


380 
380 
370 
365 
310 

300 
315 
280 
270 
261 

2.58 
2.'>() 
240 
225 
212 

215 
217 
212 
209 
2a5 


1.287 

470. 

1,3.^ 

450 

21.375 

415 

30.450 

.385 

12.950 

372 

7.100 

360 

2..53<l 

S-'iO 

2.690 

Juno. 


195 
195 
195 
1% 
195 

195 
178 
174 
170 
1.53 

151 
149 
154 
l.">8 
163 

163 
143 
130 
124 

124 


201 

124 

195 

124 

190 

124 

188 

124 

191 

120 

195  1 

120 

200  1 

117 

2a5  ' 

115 

212  1 

113 

203 

111 

193  . 

1 

« 

July. 


109 
107 
105 
ia5 

ia5 

195 
1.58 
166 
173 
181 

183 

186 
186 
186 
186 


Aug.  1  iSopt. 


495 
355 
470 
1.1.50 
850 

590 
495 
420 
370 
345 

440 
480  i 
480  I 
390 
375 

190  840 

254  I  .520  : 

260  480  I 

2:i7  1.370  I 

215  ,  2,4()5  I 

1  I 
213  ,  2.ir.0  I 
2a5  I  2.WX)  I 
198  I  1.170  I 
18.5  ,   8.55  ■ 


185 

420  ! 

p  •  p"  I 
.5,  hi 

604 

495  i 

395  I 

3a5  I 


670 

560 
465 
385 
340 

r  •  ^ 

4a5 


385 
340 
310 
312 
320 

320 
260 
260 
235 
220 

215 
213 
200 
200 
200 

170 
170 
173 
177 
180 

178 
170 
1.50 
1.50 
1.50 

130 
145 
130 
130 
130 


Oct. 

Nov. 

145 

266 

liiO 

266 

180 

266 

170 

26(i 

160 

266 

147 

266 

1.55 

280 

153 

280 

150 

280 

150 

280 

1(K) 

280 

175 

280 

179 

280  ' 

183 

280  1 

186 

280  ' 

1 

190 
185  I 
180  I 
175  > 
175  1 

175  I 
175  ' 
180  I 
200 
207 

215 
210 
205  ' 
22.5 
22.5 
245  ', 


Note.— TImw  di.schargi>8  wen*  o))tain(Hl  ])y  the  indirect  mothotl  for  shifting  channels. 
Monthly  discharge  of  Verde  River  at  McDowell,  Ariz.,  for  1900. 


280 

280  I 

280  I 

280  I 

280  ' 

280 
280 
29.5 
aV) 
520 

520 
450 
408 
380 
35.5 


Doc. 


855 

2.600 

8,200 

15, 450 

8,800 

3.400 
2,3(K) 
1,450 
1.425 
l,a50 

950 

900 

875 

1.340 

1,150 

950 
790 
700 
625 
590 

5.50 
530 
500 
475 
450 

450 

430 

1.200 

12,300 

7.100 

3.3.50 


January.. 
February. 
March 

.\pnl 

May 

June 


July 

August 

September. 
October., . 
November. 
December. 


The  year. 


Month. 


Discharge  in  second-feet. 
Maximum.    Minimum.      Mean. 


3,680 

2,130 
31.300 

2.770 
380 
195 
ti04 

2.460 

385 

245 

520 

15,400 


31,300 


105 


Total  in 
acre-feet. 


468 

812  1 

40,900 

500 

1,200  1 

66,600 

539 

5,460  1 

336,000 

350 

1,030 

61,300 

188 

247 

15/200 

111 

15C  1 

8.930 

105 

234  1 

14.400 

340 

743  1 

46.700 

130 

211 

12,600 

145 

181 

11,100 

266 

312 

18,600 

430 

2,640  ' 

162,000 

1,100 


802,000 


SANTA    CRUZ    RIVER    AND   DITCHES    AT   TUCSON,  ARIZ. 

This  station  was  established  October  15,  1905,  by  G.  E.  P.  Smith. 
It  Ls  located  at  Congress  Street  Bridge,  Tucson,  Ariz.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  175,  page  185. 

Manning  and  Farmers  ditches  divert  practically  the  entire  flow 
during  the  low  period  of  Santa  Cruz  River.     These  ditches  are  taken 
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out  just  above  the  gaging  station,  and  their  flow  is  determined  by 
current-meter  measurements,  supplemented  by  daily  records  kept  by 
the  ditch  management,  as  to  the  amount  of  water  contained  in  each. 
This  water  is  used  to  irrigate  lands  on  the  north  and  south  sides  of 
Santa  Cruz  River  in  and  about  the  vicinity  of  Tucson. 

Discharge  vieatureinenU  of  Santa  Cruz  Hirer  at  Tucson,  Ariz.f  by  G.  E.  P.  Smithy  in 


Date. 


1905. 

November  27 

November  28 

December  27 


1906. 


January  17.. 
February  5.. 
February  12. 


Oase 
height. 


Feet. 

1.58 

3.60 

.72 


.80 

.94 

3.25 


Discharge. 


Sec.-fi. 

2,520 
40 


9.2 
15 
1,750 


Date. 


Gace 
height. 


1906.  Feet. 

Februaryl3 2.65 

February  13 2.55 

February  14 2.00 

Februarys....; 1.62 

March28 25 

Jtliy26a .80 

August  20 .63 

Decembers 1.50 


8ee.-fi. 
1,170 
1,020 
5S3 

380 

25* 

23 

275 


a  Float  measurement. 


• 
Discharge  measurements  of  ditches  near  Tucson^  Ariz.,  by  6.  E.,P.  Smith,  in  2906. 


Date. 


Ditch. 


Dis- 
charge. 


Date. 


Ditch. 


I    Dis- 
chaigf- 


March  28 Farmers. 

March  28 Manning. 

April  29 ' do... 

May  27 do... 

June  10 '  Farmers. 

July  29 ; do... 


Sec.-ft.  1 

ia4 , 

10.9 

13.0 

5.3 

4.2  1 

1                1 

July  29 ,  Manning. 

August  4^ I do... 

August  4  e ■ do... 

Augusts '  Farmers. 

August  26 do... 

August  26 Manning. 


Sec.-fL 
12 
4.5 

4.6 
4.0 
4.2 
5l7 


a  Three-fourths  of  the  discharge  was  used  above  point  of  measurement;  total  disdiaige  of  both 
ditches,  about  20  second-feet. 
^2  p.  m. 
C4P.1IL 

Daily  gage  heigJU,  in  feet,  of  Santa  Cruz  River  at  Tucson,  Ariz.,  for  1906. 


Day. 

Jan. 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

Fel). 

March. 

aso 

.80 
.80 

Dec.                 Day. 

1 

Jan. 

Feb. 

March.    Dec. 

1 

17 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

I 

1.30 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.80 

.80 

.80 

.80 

1.20  

2 

0.70      18 

1,80  H  19 

.70     20 

.     ...    21 

3 

1    

4 

i 

5... 

0.04 

.94 

.94 

.94 

.94 

.94 

.90 

3.10 

2.76 

2.15 

1.65 

1.35 

1 

6 

:::. II 22::: ::::::::: :: 

7 

23 

8 

24 

1       

9 

!' l"]!...  ,  25 \ 

1 

10 

'     '26 

11 

■ 

27 

aso 

12 

13 

1.20 

28 

29 

30 

31 

!■ 

.75 

.80 

14 

'       .85 

15 

.  .       ■       1       ,70 

16 

■ 

1          1 

GILA   BIVEK   DRAINAGE   BASIN. 
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Daily  dischargef  in  second-feet^  of  Santa  Cniz  River  at  Ttuxon,  Ariz.,  for  1905-6. 


Day. 

1906. 

1006. 

Day. 

1905. 

1906. 

Nov. 

Dec. 

Jan. 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Feb.    Mar. 

Dec. 

1 

■■''35, 
820 
35 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Nov. 

Dec. 

40  1 
40  1 

Jan. 

Feb. 

Mar. 

Dec. 

1 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

'      10 

10 

i     10 

17 

10 
10 

ooooooooooooooo 

170 
40 

340 

10 

2 1 

18; 

10 

3 

19 

10  1      40 
10         40 
10        40  ' 
350         40  1 

40  1 

10 

4 ' 

20 

40 
40 
40 
40 
40 
10 
10 
10 
10 

10 

5 1 

25    

25    

25    

25    

25  i 

25    

20    

1,575    

1,225    

21 

10 

6 1 

22 

10 

7 , 

23 

125 
580 
170 
75 
210 
3,200 
926 
250 

35' 

35 

30 

30 

25 

20 

20 

15 

16 

10 

s::::::::.. 

350 
150 

24 

10 

9 

26 

10 

10 

26 

10 

11 

27 

10 

12 

28 

50 

13 

29 

75 

14 

710 
350 
190 

"346' 
340 

30 

50 

15 

'      40 

1      40 

1 

31 

35 

16 

NoTK.— These  dlsdiaiges  were  obtained  by  the  Indirect  method  for  ahiiting  channels.    The  river  was 
dry  on  days  when  discharge  is  not  given. 

Monthly  discharge  of  Santa  Cruz  River  and  ditches  at  Tucson,  Ariz.,  for  1905-6. 


Discharge  in  second-feet. 

River. 

Acre-feet. 

Month. 

Maximum. 

Minimum. 

0 
15 

Mean. 

Farmers 
ditch. 

Manning 
ditch. 

Total. 

1905. 
November 

3,200 
40 

215 
35.6 

12,800 
2,190 

134 

3ffi 

13,200 

PecwnN^r 

0  1              0 

2,190 

1906. 
January 

10 

1,580 

340 

10 
0 
0 

10.0 
168 

33.9 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

42.9 

615 

9,330 

2,080 

0 

0 

0 

0 

0 

0 

0 

0 

2,640 

14,700 

290 
221 
420 

0 
150 

406 

905 

February 

9,710 
3,000 
1,030 

March 

April 

371  1           661 
229             094 
318             606 
231  1            324 

May 



923 

Jone 

826 

July ' 

555 

August 1 

179 
224 

386 
390 

566 

SoDtember i 

614 

October 1 

263              423 

182             613 

88              438 

686 

November '-  -  - 

695 

December 

820 

0 

3,170 

The  year 

1 

3.020  !        4.600 

22,300 

,          ' 

INDEX. 


A. 

Acknowtedgmflnti ,  22 

AcT»-foot,  definition  of 10 

Alma,  N.  Mez., 

San  Fnmci«co  River  at: 

deecription 125 

diechaige 126-127 

diachaise,  daily 127-128 

diechaige,  monthly 128 

gagehel^tf 127 

B. 
Blue  Rlyer  near— 

Kranimling,  Colo.: 

deecription 79 

diecharge TV 

diechaige,  montbly 80 

gigehelfl^ta 79-80 

rating  table 80 

Boolder  Creek  near— 

Boolder,  Wyo.: 

deecription 88 

diacharge 84 

diachaige,  monthly 34 

gage  heights 34 

rating  table 34 

Buford,  Colo., 

Marvine  CreeSc  near: 

deacription 52 

discharge 52 

discharge,  monthly 53 

gage  heights 52 

rating  table 53 

North  Fork  of  White  River  near: 

description 45 

discharge 46 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

Soath  Fork  of  White  River  near: 

description 47 

discharge 47 

discharge,  daily 48 

discharge,  monthly 48 

gage  heights 47 

C. 

Cable  station,  figure  showing 17 

Canyon  Station,  Ariz., 
Silver  Creek  at: 

description 114 

discharge 114 


Charleston,  Ails., 

San  Pedro  River  at:  Page. 

desoription 128 

diiohaige 120 

dladhaxge,  daUy 129-180 

diaehaige,  monthly 180 

gageheis^ts 120 

ChevloD  Fork  neai^ 
Window,  Arts.: 

deaoriptlon 115 

diacharge 116 

diaehaige,  dafiy...... 116 

diaohaige,  monthly 117 

gagehei^ta 116 

Clear  Cieek  near— 
Winalow,  Alia.: 

deaoriptloii. 117 

diaoiiaige 117 

dlaobaige,  dally 118 

diachaige,  monthly 119 

gagehelfl^ta 118 

Cliff,  N.  Max., 

Gila  River  near: 

deacription 122 

diacharge 122 

diacharge,  daily 123 

diacharge,  monthly 124 

gagehelghta 122-123 

Colona,  Colo., 

Uncompahgre  River  near: 

deacription 91 

diacharge 01 

gage  heigh  ta 02 

Colorado  River  at— 
Hardyville,  Ariz.: 

deacription 97 

diacharge 97 

diachaige,  daily 98 

diacharge,  monthly 99 

gage  heights 98 

Colorado  River  baain: 

description 22-23,95-97 

Computation,  methods  of 19-22 

Craig,  Colo., 

Elk  Head  Creek  near: 

deacription 41 

diacharge 41 

diachaige,  monthly 42 

gage  heights 42 

rating  table 42 

143 


144 
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Craig,  Colo. — Continued. 

Fortification  Creek  at:  Page. 

deecription 42 

discharge 43 

discharge,  monthly 43 

gageheights 43 

rating  table 43 

Yampa  River  near: 

description 38 

discharge 38 

discharge,  monthly 39 

gage  heights 30 

rating  table 39 

Current-meter  station ,  view  of 16 

Current-meters,  classes  of 16 

methods  of  using 16-18 

plate  showing .^ 16 

Curves  (discharge,  area,  and  velocity),  fig- 
ure showing 20 

D. 

Definitions  of  terms  used 9-10 

Delta,  Colo., 

Uncompahgre  River  at: 

description 94 

discharge 94 

discharge,  monthly 95 

gage  heights 94 

rating  table 95 

Discharge,  measurement  and  computation 

of 19-22 

Dome,  Ariz., 
Oila  River  at: 

description 124 

discharge 124 

discharge,  daily 125 

discharge,  monthly 126 

gage  heights 124 

Dragon,  Utah, 

White  River  near: 

description. 60 

discharge 60 

discharge,  monthly 51 

gage  heights 51 

rating  table 51 

Drainage  basins,  list  of 8-9 

Duchesne  River  near— 
Hyton,  Utah: 

description. 54 

discharge 54 

discharge,  monthly 55 

gage  heights 54 

rating  table 55 

Duchesne  River  basin: 

deecription 53-54 

E. 

Eagle  River  near- 
Eagle,  Colo.: 

description. 81 

discharge 81 

discharge,  monthly 82-83 

gageheights 82 

rating  table 82 


Eastfork  River  at— 

Newfork,  Wyo.:  Pap 

description. v 

discharge w 

discharge,  monthly * 

gageheights « 

rating  table i 

Elk  Head  Creek  near— 
Craig,  Colo.: 

description. c 

discharge fi 

discharge,  monthly l 

gageheights t 

rating  table c 

Elk  River  near- 
Trull,  Colo.: 

description. « 

dischaige « 

discharge,  monthly € 

gageheights 4) 

rating  table « 

Equivalents,  table  of 12-U 

F. 

Farmington,  N.  Hex., 
San  Juan  River  near: 

description. m 

discharge 102 

gageheights iffi 

Fayette,  Wyo., 
Pole  Creek  at: 

description. C 

discharge 33 

discharge,  monthly 33-33 

gageheights 33 

Floats,  use  of,  in  measuring  discharge l^iei 

Fort  Duchesne,  Utah. 
Uinta  River  at: 

description 9 

discharge » 

gageheights eo 

Fortification  Creek  at— 
Craig,  Colo.: 

description C 

•   disehaige 43 

discharge,  monthly 43 

gageheights 43 

rating  table fi 

Fraser  River  at— 
Oranby,  Colo.: 

description 75 

discharge 76 

discharge,  monthly 77 

gage  heights 7t 

rating  tables 76-77 

G. 

Gaging  stations,  equipment  of 15 

Gila  City,  Ariz.    See  Dome. 

Gila  River  at  and  near- 
Dome,  Ariz.: 

description 124 

discharge tH 
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Oila  river  at  and  Dear— Continued. 

Dome,  Ariz.— Continued.  Page. 

dischaxge,  daily 126 

dlsehaige,  monthly 125 

gage  heights 124 

Cliff,  N.  Mex.: 

description 122 

discharge 122 

discharge,  daily 123 

discharge,  monthly 124 

gage  heights 122-123 

Gila  River  basin: 

description 121 

Glenwood  Springs,  Colo., 

Grand  River  at: 

description 72 

discharge 72 

discharge,  monthly 73 

gage  heights 73 

rating  table 73 

Roariifg  Fork  at: 

description 83 

dischaigv 83 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 

Granby,  Colo., 

Fraser  River  at: 

description 76 

discharge 76 

dischaige,  monthly 77 

gage  heights 76 

rating  tables 76-77 

Grandlake,  Colo., 

North  Fork  of  Grand  River  near: 

description 64 

discharge 64 

discharge,  monthly 65 

gage  heights 64 

rating  table 65 

Grand  Lake  outlet  at: 

description 66 

discharge 65 

discharge,  monthly 66 

gage  heights 66 

rating  table 66 

Grand  River  at  and  near— 

Gloiwood  Springs,  Colo.: 

description 72 

discharge 72 

discharge,  monthly 73 

gage  heights 73 

rating  table 73 

Palisades,  Colo.: 

description 74 

discharge 74 

discharge,  monthly , 75 

gage  heights 74 

rating  table 76 

Hot  Sulphur  Springs,  Colo.: 

description : 67 

discharge 68 

discharge,  monthly 69 

gage  heights 68 

rating  tables 68-69 
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Grand  River  at  and  near— Continued. 

Kremmliug,  Colo.:  Page. 

description 60 

discharge 60 

discharge,  monthly 71 

gage  heights 70 

rating  table 70 

Wolcott,  Colo.: 

description •. 71 

discharge 71 

discharge,  monthly 72 

gage  heights 71 

rating  table 72 

Grand  River,  North  Fork,  near- 
Grand  Lake,  Colo.: 

description 64 

discharge 64 

discharge,  monthly 65 

gageheights 64 

rating  table 65 

Grand  River  basin: 

description 62-^ 

Green  River  at— 
Greoiriver,  Utah: 

description... 28 

discharge 28 

dischaige,  monthly 29 

gage  heights 28-29 

rating  table 29 

Green  River,  Wyo.: 

description 25 

discharge 25 

discharge,  monthly 26 

gage  heights 25 

rating  table 26 

Jensen,  Utah: 

description 26 

discharge 26 

discharge,  monthly 28 

gage  heights 27 

rating  tables 27 

Green  River  basin: 

description 23-24 

miscellaneous  measurements 30 

Gunnison  River  at— 

Gunnison  Tunnel,  east  portal,  Colo.: 

description 87 

discharge 87 

dischaige,  monthly 89 

gage  heights 87-«8 

rating  tables 88 

MThltewater,  Colo.: 

description 80 

d  i  scharge 89 

discharge,  monthly 90 

gage  heights 90 

rating  table 90 

Gunnison  River,  North  Fork,  near— 
Hotchkiss,  Colo. : 

description 91 

gageheights 91 

Gunnison  River  basin: 

description 85^ 
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H. 

Hamilton,  Colo., 

WiUiam 8  River  at :  Page. 

description 43-44 

discharge 44 

diaeharge.  monthly 45 

gage  heights 44 

rating  table 44 

Hardy ville,  Arir., 
Colorado  River  at: 

description 97 

discharge VI 

discharge,  daily 96 

discharge,  monthly 99 

gage  heights 98 

Helper,  Utah, 

Price  River  near: 

description 60 

discharge 61 

discharge,  monthly 62 

gage  heights 61 

rating  table 61 

Hesperus,  Colo., 

La  PUta  River  at: 

description 102 

discharge 102 

gage  heights 102 

Holbrook,  Ariz., 

Little  Colorado  River  at: 

description 107 

discharge 107-108 

discharge,  daily loa-109 

discharge,  monthly IM 

evaporation 108, 109 

gage  heights 108 

Hotchkiss,  Colo., 

North  Fork  of  Gunnison  River  near: 

description 91 

gage  heights 91 

Hot  Sulphur  Springs,  Colo., 
Orand  River  at : 

description 67 

discharge 68 

discharge,  monthly 69 

gage  heights 68 

rating  table 6a-69 

Williams  Fork  near: 

description 77 

discharge 77 

discharge,  monthly 78 

gage  heights 78 

rating  table 78 

Hydrographlc   surveys,   organization  and 

scope  of 8 


Ice-covored  streams,  flow  of,  measurement 

of 19 

Indian  Creek  in— 

Strawberry  Valley,  Utah: 

description 57 

discharge £8 

discharge,  monthly ^9 

gageheitrhts L% 

rating  table L^ 


J. 

Jensen,  Ut*h, 

Green  R  Iver  at :  ?tiz.. 

description i 

discharge ? 

discharge,  monthly 5 

gage  heights -" 

rating  tables 2: 

K. 

Kremmling,  Colo., 
Blue  River  near: 

descri  pt  ion S 

discharge "^ 

discharge,  monthly * 

gage  heights Ti^-*^ 

rating  table * 

Grand  River  at: 

description t9 

discharge * 

discharge,  monthly H 

gage  heights ^ 

rating  tables II 

La  Plata  River  at  and  near- 
Hesperus,  Colo. : 

description 132 

discharge 1^ 

gage  heights liS 

La  Plata,  N.  Mex.: 

description IQ 

discharge 1'3 

gage  heights ^'^ 

Little  Colorado  River  at— 
Holbrook,  Ariz.: 

description 1*^ 

discharge U'M!^ 

discharge,  daily IPf-l'S 

discharge,  monthly 1* 

gage  heights 1'* 

St.  Johns,  Aiis.: 

description '  1^ 

discharge ■  «* 

discharge,  dally l'^ 

discharge,  monthly 1^' 

gage  heights Hi 

Woodruff,  Ariz. : 

description 1^** 

discharge ^^"^ 

discharge,  daily '^** 

discharge,  monthly ^"^ 

gage  heights 1® 

Little  Colorado  River  basin: 

description '^ 

miscellaneous  measu  rements I''' 

M. 

McDowell,  Ariz., 

Salt  River  at: 

description ^^ 

discharge 13*"'^ 

discharge,  daijy ^*[ 

discharge,  monthly '^ 

gage  heights '*' 

Verde  River  at: 

description ^^' 

d  ischarge \Z>--^ 

discharge,  daily *^ 
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McDowell,  Ariz.— Continued. 

Verde  River  at— Continued.  Page. 

discharge,  monthly 139 

gage  heights 138 

Marvine  Creek  near— 
Buford,  Colo.: 

description 52 

discharge 52 

discharge,  monthly 53 

gage  heights 52 

rating  table 53 

Meeker,  Colo., 

White  River  at: 

defcription 48 

discharge 48 

discharge,  monthly 50 

gage  heights 49 

rating  tables 49 

Miner's  inch,  d<  flnition  of 10 

Moapa,  Nev.. 

Muddy  River  near: 

description 120 

discharge 120 

gage  heights 120 

Montrose,  Colo., 

Uncompahgre  River  at: 

description 92 

discharge 92 

discharge,  monthly 93 

gage  heights 92-93 

rating  table 93 

Muddy  River  near— 
Moapa,  Nev.: 

description 120 

discharge 120 

gage  heights 120 

Multiple-point  method  of  measuring  dis- 
charge, description  of 17-18 

Myton.  Utah, 

Duchesne  River  near: 

description 64 

discharge 54 

discharge,  monthly 55 

gage  heights 54 

rating  table 65 

N. 
Newfork,  Wyo., 

Eaatfork  River  near: 

description 35 

discharge 35 

discharge,  monthly 36 

gage  heights 35 

rating  table 36 

Newfork  River  basin: 

description 30 

P. 
Palisades,  Colo., 
Grand  River  at: 

description 74 

discharge 74 

discharge,  monthly 75 

gageheights 74 

rating  table 75 


Pine  Creek  near— 

Pinedale,  Wyo.:  Page. 

description 30-31 

discharge 31 

discharge,  monthly 32 

gageheights _ 31 

rating  table 31 

Pinedale,  Wyo., 
Pine  Creek  near: 

description 30-31 

discharge 31 

discharge,  monthly 32 

gage  heights 31 

rating  table 31 

Pole  Creek  at— 
Fayette,  Wyo.: 

description 32 

discharge 32 

discharge,  monthly 33 

gage  heights 32-33 

rating  table 33 

Price  current  meter,  view  of 16 

Price  River  near — 
Helper,  Utah: 

description 60 

discharge 61 

discharge,  monthly 62 

gageheights 61 

rating  table 61 

Price  River  basin: 

description 60 

R. 

Rating  tables,  construction  of 19, 21 

Roaring  Fork  at— 

Glenwood  Springs.  Colo.: 

description 83 

discharge 83 

discharge,  monthly 84 

gage  heights 83 

rating  tables 83 

Roosevelt,  Ariz., 
Salt  River  at: 

description 130 

discharge 131-132 

.  discharge,  daily 133 

discharge,  monthly 134 

gageheights 132 

Salt  River  near- 
discharge 133-134 

Run-off,  computation  of 19-22 

S. 

St.  Johns,  Ariz., 

Little  Colorado  River  at: 

description. 110 

discharge 110 

discharge,  daily Ill 

discharge,  monthly 112 

gageheights Ill 

Salt  River— 

at  McDowell,  Ariz.: 

description 134 

dischaxge 134-135 
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Salt  River,  Ariz.— Continued. 

at  McDowell,  Ariz.— Continued.  Page. 

discharge,  daily 135 

discharge,  monthly 136 

gage  heights 136 

at  Roosexi-lt,  Ariz.: 

description 130 

discharge 131-132 

discharge,  daily 133 

discharge,  monthly 134 

gage  heights 132 

near  Roosevelt,  Ariz.: 

discharge 133-134 

San  Juan  River  near— 
Furmlngton.  N.  Mex.: 

desoript  ion 100-101 

discharge 101 

gage  heights 101 

San  Juan  drainage  basin: 

description 99-100 

San  Pedro  River  at— 
Charleston,  Ariz.: 

description 128 

discharge 120 

discharge,  daily 129-lSO 

discharge,  monthly ISO 

gage  heights 129 

San  Francisco  River  at— 
Alma,  N.  Mex.: 

description 125 

discharge 126-127 

discharige.  daUy 127-128 

discharge,  monthly 128 

gage  heights 127 

Santa  Cruz  River  and  ditches  at— 
Tucson,  Ariz.: 

description 139-140 

discharge 140 

discharge,  daily 141 

discharge,  monthly 141 

gage  heights 140 

Second-feet  per  square  mile,  definition  of 10 

Second-foot,  definition  of 10 

Silver  Creek  at— 

Canyon  Station,  Ariz.: 

description .■     114 

discharge 114 

Snowflake.  Ariz.: 

description 112 

discharge 112 

discharge,  daily 113 

discharge,  monthly 114 

gage  heljfhts 113 

Sin^e-point  method  of  measuring  discharge, 

description  of IS 

Slope  method  of  measuring  dischaif^,  use 

and  value  of 13-14 

Snowflake,  Ariz., 
Silver  Creek  at: 

description 112 

discharge 112 

discharge,  daily 113 

discharge,  monthly 114 

ga^  heights 113 


Steamboat  Springs,  Colo., 

Yampa  River  at:  Pag<e. 

description * 

discharge * 

discharge,  monthly > 

gage  heights ;:? 

rating  t«  ble 38 

Strawberry  Valley,  Utah, 

Indian  Creek  in: 

description S^ 

dlachsLTgb S 

discharge,  monthly 16 

gage  heights » 

rating  table 56 

Strawberry  Creek  In: 

description 55 

discharge 55-.* 

discharge,  monthly oT 

gage  heights bb 

rating  table * 

Stream  flow,  measurement  and  computation 

of 13-2 

papers  on,  list  of 9 

T. 

Tables,  explanation  of 11-12 

TruU,  Colo., 

Elk  River  near: 

description 4D 

discha  ige 40 

discharge,  monthly 41 

gage  heights 40 

rating  table « 

Tucson,  Ariz., 

Santa  Cruz  River  and  ditches  at: 

description 139-l« 

discharge 140 

discharge,  daily 141 

dischazge,  monthly 141 

gage  heights 140 

U. 

Uinta  River  at— 

Fort  Duchesne,  Utah: 

description 39 

discharge 59 

gagehelghts 60 

Uncompahgre  River  at  and  near— 

Colona,  Colo.: 

description 91 

discharge 9i 

gageheights 92 

Delta,  Colo.: 

description 9* 

discharge W 

discharge,  monthly 9& 

gagehelghts H 

rating  tables 95 

Montrose,  Colo.: 

description S 

discharge 82 

discharge,  monthly S3 

gage  heights 92-y3 

rating  tables S3 
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V. 

Pace. 

Velocity  methods  of  measuring  dIschAige, 

description  of 15-19 

Verde  River  at— 

McDowell,  Arlz.: 

description 137 

discharge 137-138 

discharge,  dally 139 

discharge,  monthly 139 

gage  heights 138 

Vertical-integration  method  of  measuring 

discharge,  description  of 18 

Vertical  velocity-cur\'e  method  of  measuring 

discharge,  description  of 17 

W. 

Weir  method  of  measuring  discharge,  de- 
scription of 14-15 

White  River  at  and  near- 
Dragon,  Utah: 

description 50 

discharge 60 

discharge,  monthly 51 

gage  heights 51 

rating  table 51 

Meeker,  Colo. : 

description 48 

discharge 48 

discharge,  monthly 50 

gage  heights 49 

rating  tables 49 

White  River,  North  Fork,  near— 
Buford,  Colo. : 

description 45 

discharge 46 

discharge,  monthly 47 

gage  heights 46 

rating  tables 46 

Wliite  River,  South  Fork,  near— 
Buford,  Colo. : 

description 47 

discharge 47 

discharge,  daily 48 

discharge,  monthly 48 

gage  heights. 47 

Wliite  River  basin: 

description ,..  45 

Wliite  water,  Colo., 

Ouimison  River  at: 

description 89 

discharge 89 

discharge,  monthly 90 

gage  heights 90 

rating  table 90 

Williams  Fork  near- 
Hot  Sulphur  Springs,  Colo. : 

description 77 

discharge 77 

discharge,  monthly 78 


Page. 
Williams  Fork  near— Continued. 

Hot  Sulphur  Springs,  Colo.— Continued. 

gage  heights 78 

rating  table 78 

Williams  River  at— 

Hamilton,  Colo. : 

description 43-44 

discharge 44 

discharge,  monthly 45 

gage  heights 44 

rating  table 44 

Winslow.  Ariz., 

Chevlon  Fork  near: 

description 115 

discharge 115 

discharge,  daily 116 

discharge,  monthly 117 

gage  heights 116 

Clear  Creek  near: 

description 117 

discharge 117 

discharge,  dally 118 

discharge,  monthly 119 

gage  heights 118 

Wolcott.  Colo., 

Grand  River  near: 

description 71 

discharge 71 

discharge,  monthly 72 

gage  heights 71 

rating  table 72 

Woodwfl,  Ariz., 

Little  Colorado  River  at : 

description 104 

discharge 105 

discharge,  daily 106 

discharge,  monthly 107 

gage  heights 106 

Woodruff  ditch  near: 

description 119 

discharge 1 19 

Y. 

Yampa  River  at  and  near— 
Craig,  Colo.: 

description 38 

discharge 38 

discharge,  monthly 39 

gage  heights 39 

rating  table 39 

Steamboat  Springs,  Colo. : 

description 37 

discharge 37 

dis6harge,  monthly 38 

gage  heights 37 

rating  table 38 

Yampa  River  basin : 

description 36-37 
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INTRODUCTION. 

SCOPE   OF    WORK. 

The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation,  while  in  all  parts  of  the 
country  the  increase  in  the  population  of  cities  and  towns  makes  nec- 
essary additional  water  supplies  for  domestic  and  industrial  uses,  in 
procuring  which  both  the  quantity  and  the  quality  of  the  water  that 
may  be  obtained  must  be  considered.  The  location  of  manufacturing 
plants  may  depend  largely  on  the  water-power  facilities  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  power  have  led  to  the  utilization  of  water  powers  for 
the  operation  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  some  distance  from  the 
places  at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the  con- 
ditions affecting  that  flow.  This  knowledge  should  be  based  on  data 
showing  both  the  total  flow  and  the  distribution  of  the  flow  through- 
out the  year,  in  order  that  normal  fluctuations  may  be  provided  for. 
As  the  flow  of  a  stream  is  variable  from  year  to  year,  estimates  of 
future  flow  can  be  made  only  from  a  study  of  observations  covering 
several  years.     The  rapid  increase  in  the  development  of  the  water 

aThis  report  contains  information  similar  to  that  published  for  previous  yeiirs  under  the  title 
"  Report  of  ProgroBS  of  Stream  Me^isurements." 
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resources  of  the  United  States  has  caused  a  great  demand  by  engineers 
for  information  in  regard  to  the  flow  of  streams,  as  it  is  noTir  generally 
realized  that  the  failure  of  many  large  power,  irrigation,  and  other 
projects  has  been  due  to  the  fact  that  the  plans  were  made  without 
sufficient  trustworthy  information  in  respect  to  the  water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  and 
the  length  of  time  they  should  cover  in  order  that  the  records  may  \>e 
of  greatest  value,  it  is  in  general  impossible  for  private  individuals  to 
collect  the  necessary  data,  and  as  many  of  the  streams  traverse  more 
than  one  State  this  work  does  not  properly  fall  within  the  province  of 
the  State  authorities.  The  United  States  Geological  Survey  has. 
therefore,  by  means  of  specific  appropriations  by  Congress,  for  several 
years  systematically  made  records  of  stream  flow,  with  the  view  of 
ultimately  determining  all  the  important  features  governing  the  flow 
of  the  principal  streams  of  the  country.  In  carrying  out  this  plan 
stations  are  established  on  the  streams  and  maintained  for  a  period 
long  enough  to  show  their  regimen  or  general  behavior.  When  a 
record  that  is  sufficient  for  this  purpose  has  been  obtained  for  any 
stream,  the  work  on  that  stream  is  discontinued.  The  order  in 
which  the  streams  are  measured  is  determined  by  the  degree  of  their 
importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stations 
distributed  along  the  various  rivers  throughout  the  United  States,  as 
shown  on  PL  I.  In  addition  to  these  records  data  in  regard  to  pre- 
cipitation, evaporation,  water  power,  and  river  profiles  were  obtained 
in  many  sections  of  the  country. 

These  data  have  been  assembled  by  drainage  areas  and  are  pub- 
lished in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  201  to  214,  inclusive,  each  of  which  pertains  to  the  surface  water 
resources  of  a  group  of  adjacent  areas.  In  these  papers  are  embodied 
not  only  the  data  collected  in  the  field,  but  also  the  results  of  compu- 
tations based  on  these  data  and  other  information  that  has  a  direct 
bearing  on  the  subject,  such  as  descriptions  of  basins  and  the  streams 
draining  them,  utility  of  the  water  resources,  etc.     The  list  follows. 

Water-Supply  and  Irrigation  Papers  on  stirface  water  supply,  1906. 

201.  Surface  water  supply  of  New  England.  1906.     (Atlantic  coast  of  New  England 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan,  and  Delaware  river  drain- 

ages,' 1906. 
20^^.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.     (Susquehanna,  Gun- 
powder, Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages.) 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  1906. 

(Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers,  and  eastern  Gulf  of  Mexico 
drainages.) 

205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  Mississippi  river  drainages, 

1906. 
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206.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 

207.  Surface  water  supply  of  the  upper  Mississippi  River  and  Hudson  Bay  drainages, 

1906. 
"208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

210.  Sur&ce  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  above  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainages  in  California  and  Colorado  River  drainage  below  Yuma. ) 

214.  Surface  water  supply  of  the  North  Pacific  Coast,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports  extend 
over  a  series  of  years.  An  index  of  the  reports  containing  such  records 
up  to  and  including  1903  has  been  pubUshed  in  Water-Supply  Paper 
No.  119.  The  following  table  gives,  by  years  and  primary  drainage 
"basins,  the  numbers  of  ike  papers  on  surface  water  supply  published 
from  1901  to  1906: 

Numbers  of  Water-Supply  Papers  conUnning  results  of  stream  ineasurements,  1901-'190€,<^ 


1901. 


Atlantic  coast  of  New  England  drainage. 


Hudson,  Passaic,  Rarltan,  and  Delaware  river  drainages 

Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roa- 
noke, and  Yadkin  river  drainages 

Santee,  Savannah.  Ogeechee,  and  Altamaha  rivers  and  eastern 
Gulf  of  Mexico  drainages 


Ohio  and  lower  eastern  Mississippi  river  drainages 

Great  Lakes  and  St.  Lawrence  River  drainages 

Hudson  Bay  and  upper  eastern  and  western  Mississippi  River 
drainages 

Missouri  River  drainage 


Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river 
drainages 


Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 
Colorado  River  drainage,  above  Yuma 


1902.  I  1903. 


82 


83 


\ 


The  Great  Basin  drainage 

The  Great  Basin  and  Paciflc  Ocean  drainages  iu  California,  and 
Colorado  River  drainage,  below  Yuma 

North  Pacific  Coast  drainage '| 


No, 
97 

97 

97 
98 

98 

96 

97 

98 

99 

100 

99 
99 
99 
100 
100 
100 
100 


1904.  1905 


No, 
124 

125 

126 

127 

128 

129 

128 
130 


No. 
165 

166 

167 

168 

169 
170 

171 


I 


r  130  1|  172 


I  131 
131 

132 

133 

133 

134 

135 


173 
174 
175 
176 
177 
178 


1906. 

No. 
201 

202 

203 

204 

205 
206 

207 

208 
209 
210 
211 
212 
213 
214 


<s  Reports  containing  data  for  years  prior  to  1901  are  noted  in  the  series  list  at  the  end  of  this  paper. 


DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  "run-oflf''  or  "dis- 
charge *' — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner^s  inches,  and  run-off  in  second-feet  per 
square  mile,  and  (2)  those  which  represent  the  actual  quantity  of  water. 
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as  run-off  in  depth  in  inches  and  acre-feet.     They  may  be  defined  as 
follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  quantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at 
a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundamental  unit 
from  which  others  are  computed. 

"Gallons  per  minute'*  is  generally  used  in  connection  with  pumping 
and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an 
orifice  1  inch  square  under  a  head  which  varies  locally.  It  has  been 
commonly  used  by  miners  and  irrigators  throughout  the  West  and  is 
defined  bv  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the*  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for  com- 
paring run-off  with  rainfall,  which  is  usually  expressed  in  depth  in 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used 
in  connection  with  storage  for  irrigation  work.  There  is  a  convenient 
relation  between  the  second-foot  and  the  acre-foot:  One  second-f(K>t 
flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table.  , 

5.  Table  of  monthly  and  yearly  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of 
days  during  the  year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about  the 
locality  and  equipment  as  would  enable  the  reader  to  find  and  use  the 
station,  and  they  also  give,  as  far  as  possible,  a  complete  history  of  all 
the  changes  that  have  occurred  since  the  establishment  of  the  station 
that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  dischar^ 
measurements  made  during  the  year,  including  the  date,  name  of  the 


INTRODUCTION.  0 

hydrographer,  width  and  area  of  cross  section,  gage  height,  and  dis- 
charge in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day..'  The  gage  height  given  in  the  table  represents  the 
elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original  data 
in  making  their  calculations,  as  the  computations  made  by  the 
Survey  are  based  on  the  data  available  at  the  time  they  are  made  and 
should  be  reviewed  and,  if  necessary,  revised  when  additional  data 
are  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding  to 
various  stages  of  the  river  as  given  by  the  gage  heights.  It  is  pub- 
lished to  enable  engineers  to  determine  the  daily  discharge  in  case 
this  information  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  ''Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  high- 
est, and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  colunm.  Likewise  in  the  column 
of  "Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  is 
the  average  flow  for  each  second  during  the  month.  Upon  this  the 
computations  for  the  remaining  columns,  which  are  defined  on 
page  4,  are  based. 

The  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is  not 
expected  that  they  will  be  used  for  other  than  preliminary  estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen  of 
flow  is  of  primary  importance.  Therefore  for'  the  principal  stations 
tables  have  been  prepared  showing  the  horsepower  that  can  be  devel- 
oped at  various  rates  of  flow,  and  the  length  of  time  that  these  rates 
of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that  the 
reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations  suflBcient  significant  figures  have  been  used  so 
that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed  1 
per  cent.  Therefore,  most  of  the  values  in  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  used. 


6  SURFACK    WATER   BUPPLY,   1906. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the 
various  data  notes  in  regard  to  accuracy  are  given  as  far  as  possible. 
This  accuracy  depends  on  the  general  local  conditions  at  the  gaging 
stations  and  the  amount  of  data  collected.  Every  effort  possible  is 
made  to  so  locate  the  stations  that  the  data  collected  will  give  a  high 
degree  of  accuracy.  This  is  not  always  possible,  but  it  is  considered 
better  to  publish  rough  values  with  explanatory  notes  rather  than  no 
data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicat- 
ing the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  any 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  wiibih 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT   EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second  foot  for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31-day  month  covers  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acre-feet. 

1  second-foot  for  one  30-day  month  equals  59.50  acre-feet. 

1  second-foot  for  one  31-day  month  equals  61.49  acre-feet. 

100  California  miner's  inches  equal  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches, 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  incht^  equal  10.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-fdet. 

100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 
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1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  _^--"— '/^-^-JIL^^.rsnet  horsepower  on  water 
wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODS    OF   MEASURING    STBEAM   FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for 
publication  are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydro- 
graphic  Manual,  U.  S.  Geol.  Survey)  and  No.  95  (Accuracy  of  Stream 
Measurements).  In  order  that  those  who  use  this  report  may  readily 
become  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes:  (1)  Those  with  permanent  beds;  (2)  those  with 
beds  w:hich  change  only  during  extreme  low  or  high  water;  and  (3) 
those  with  constantly  shifting  beds.  In  determining  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  on  which  the 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  the  use  of  Chezy^s  and  Kutter's  formulas;  (2)  by  means  of  a  weir, 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends 
on  the  local  physical  conditions,  the  degree  of  accuracy  desired,  the 
funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  method. — ^Much  information  has  been  collected  relative  to  the 
coeflScients  to  be  used  in  the  Chezy  formula,  v  =  c^Rs.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coeflScient  n  which  appears  therein.     The 
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results  obtained  by  the  slope  method  are  in  general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and 
the  uncertainty  of  the  vahie  for  n  to  be  used  in  Kutter's  formula.  Th« 
most  common  use  of  this  method  is  in  estimating  the  flood  discharge 
of  a  stream  '^hen  the  only  data  available  are  the  cross  section,  the 
slope  as  shoA^n  by  marks  along  the  bank,  and  a  knowledge  of  the  gen- 
eral conditions. 

Weir  method. — ^When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  oflFer  the  best  facili- 
ties for  determining  flow.  If  dams  are  suitably  situated  and  con- 
structed, they  may  be  utilized  for  obtaining  reliable  measurements  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided 
into  two  classes:  (1)  Those  relating  to  the  physical  characteristics  of 
the  dam  itself,  and  (2)  those  relating  to  the  diversion  and  use  of 
water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it;  [b) 
absence  of  leaks  of  appreciable  magnitude;  (c)  topography  or  abut- 
ments which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests  which  are  kept  free  from  obstructions  caused  by  floating  logs 
or  ice ;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in 
Q==c  h  h^j  or  some  similar  standard  weir  formula,  are  known  (see 
Water-Supply  Papers  Nos.  180  and  20O*) ;  (f)  either  no  flashboards  or 
exceptional  care  in  reducing  leakage  through  them  and  in  recording 
their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around 
the  dam.  Generally,  however,  the  dam  is  built  for  purposes  of  power 
or  navigation,  and  part  or  all  of  the  water  flowing  past  it  is  diverted 
for  such  uses.  This  water  is  measured  and  added  to  that  passing  over 
the  dam.  To  insure  accuracy  in  such  determinations  of  flow,  the 
amount  of  water  diverted  sliould  be  reasonably  constant.  Further- 
more, it  should  be  so  diverted  that  it  can  be  measured,  either  by  a 
weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of 
standard  m^tke,  or  which  have  been  rated  as  meters  under  working 
conditions  and  so  installed  that  the  gate  openings,  the  heads  under 
which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad- 
crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
tions are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant 
is  still  essential  if  reliable  results  are  to  be  obtained. 


a  Wiitcr-Supply  Paper  No.  2U0  replaces  No.  150,  the  edition  of  which  has  boea  exhausted. 
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A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  con- 
tinuity of  record  through  the  period  of  ice  and  floods  and  the  disad- 
vantages of  uncertainty  of  coefficient  to  be  used  in  the  weir  formula 
and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method, — The  determination  of  the  quantity  of  water  flow- 
ing past  a  certain  section  of  a  stream  at  a  given  time  is  termed  a  dis- 
charge me€isurement.  This  quantity  is  the  product  of  two  factors — 
the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  rou^mess  of 
bed,  and  the  channel  conditions  at,  above,  and  below  the  gaging  section. 
The  area  depends  on  the  contour  of  the  bed  and  the  fluctuations  of 
the  water  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements,  in  order 
that  the  data  may  have  the  required  degree  of  accuracy.  Their  essen- 
tial requirements  are  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion; where  there  are  no  cross  currents,  backwater,  or  boils;  where  the 
bed  of  the  stream  is  reasonably  free  from  large  projections  of  a  per- 
manent character,  and  where  the  banks  are  high  and  subject  to  over- 
flow only  at  flood  stages.  The  station  must  be  so  far  removed  from 
the  effects  of  tributary  streams  and  of  dams  or  other  artificial  obstruc- 
tions that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  "equipment,''  are  generally  pertinent  to  a  gaging  station. 
These  are  a  gage  for  determining  the  fluctuations  of  the  water  sur- 
face, bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  meas- 
urement, and,  where  the  current  is  swift,  some  appliance  (generally 
a  secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a 
rule  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or 
rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted  at  the 
bottom  makes  one  of  the  most  satisfactory  surface  floats,  as  it  is 
affected  but  little  by  wind.  In  case  of  flood  measurements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of 
ice  or  d6bris.  In  case  of  all  surface-float  measurements  coefficients 
must  be  used  to  reduce  the  observed  velocity  to  the  mean  velocity. 
The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the 
channel  condition?  are  good,  as  in  canals. 
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In  measuring  velocity  by  a  float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  "run,"  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  large 
number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the 
whole  section  is  determined.  This  may  be  done  by  plotting  the  mean 
positions  of  the  floats,  as  indicated  by  the  distances  from  the  bank,  as 
ordinates  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the 
stream,  and  the  mean  time  for  the  whole  stream  is  obtained  by 
dividing  the  area  boimded  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the 
two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rat- 
ing is  done  by  drawing  the  meter  through  still  w^ater  for  a  given  dis- 
tance at  different  speeds  and  noting  the  number  of  revolutions  for 
each  run.  From  these  data  a  rating  table  is  prepared  which  gives 
the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may, 
however,  be  classed  in  two  general  types — those  in  which  the  wheel  is 
made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw- 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PL  II,  B,  which  has  been  largely  developed  and 
extensively  used  by  the  United  States  Greological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under 
practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable, 
l:)oat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance with  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The  points  at 
which  the  velocity  and  depth  are  observed  are  known  as  measuring 
points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendicu- 
lars dropped  from  the  measuring  points  divide  the  gaging  section  into 
strips.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and 
discharge  are  determined  independently,  so  that  conditions  existing 
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in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the 
■vertical  velocity-curve;  0,2  and  0.8  depth;  and  top,  bottom,  and 
mid-depth. 

In  the  vertical  velocity-curve  method  a  scries  of  velocity  determina- 
tions are  made  in  each  vertical  at  regular  intervals,  usually  from  0.5 
to  1  foot  apart.  By  plotting  these  velocities  as  abscissae  and  their 
depths  aa  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
points,  the  vertical  velocity-curve  is  developed.  This  curve  shows 
graphically  the  magnitude  and  changes  in  velocity  from  the  surface 
to  the  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then 
obtained  by  dividing  the  area  bounded  by  this  velocity-curve  and  its 
axis  by  the  depth.     On  account  of  the  length  of  time  required  to 


Plo.  1.— Cabls  station,  thowlng  wctioD  ol  rivor,  car,  gage,  etc 

make  a  complete  measurement  by  this  mithod,  its  use  is  hmitcd  to  tho 
determination  of  coefficients  for  purposes  of  comparison  and  to  meas- 
urements under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these  two 
points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the  assump- 
tion that  tho  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth 
will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observa- 
tions under  a  wide  range  of  conditions  show  that  this  second  multiple- 
point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions, and  moreover  the  indications  are  that  it  holds  nearly  as  well 
for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth, 
at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top 
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The  plotting  of  results  of  the  various  dischai^e  measurements,  using 
gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and  area  as 
abscissas,  will  define  curves  which  show  the  discharge,  mean  velocity, 
and  area  corresponding  to  any  gage  height.  For  the  development  of 
these  curves  there  should  be,  therefore,  a  sufficient  number  of  dis- 
charge measurements  to  cover  the  range  of  the  stage  of  the  stream. 
Fig.  2  shows  a  typical  rating  curve  with  its  corresponding  mean- 
velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unless  the  banks  of 
the  stream  are  overhanging. 

The  fonn  of  the  mean-velocity  curve  depends  chiefly  on  the  surface 
slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the  stream. 
Of  these,  the  slope  is  the  principal  factor.  In  accordance  with  the 
relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the 
three.  From  a  careful  study  of  the  conditions  at  any  gaging  station 
the  form  which  the  vertical  velocity-curve  will  take  can  be  predicted, 
and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
the  limits  of  actual  measurements.  Its  principal  use  is  in  connection 
with  the  area  curve  in  locating  errors  in  discharge  measurements  and 
in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of 
discharge,  which  are  studied  and  weighted  in  accordance  witli  the 
local  conditions  existing  at  the  time  of  each  measurement.  The  curve 
may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge 
curve  imder  normal  conditions  is  concave  toward  the  horizontal  axis 
and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  curve.  The  differences 
between  successive  discharges  are  then  taken  and  adjusted  according 
to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available,  a 
condition  which  seldom  exists  on  streams  of  this  class,  the  discharge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly  or  are  materially  changed  only  during  floods 
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rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  every  two  or 
three  days  and  the  discharges  for  intervening  days  obtained  either  hy 
interpolation  modified  by  gage  height  or  by  Professor  Stout's  method, 
which  has  been  described  in  full  in  the  Nineteenth  Annual  Report  of 
the  I'nited  States  Geological  Survey,  Part  TV,  page  323,  and  in  the 
tingineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
application  of  it,  is  also  much  used  in  determining  the  flow  at  stations 
where  the  bed  shifts  but  slowly. 
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(lENERAL  DESCRIPTION  OF  THE  GREAT  BASIN. 

In  the  interior  of  the  North  American  continent,  west  of  the  RiH^kv 
Mountains,  is  an  inunense  area  known  as  the  Great  Basin,  the  streams 
of  which  do  not  discharge  to  the  ocean.  The  area  is  not  one  single 
drainage  basin,  but  consists  rather  of  a  number  of  basins,  some  of 
which  are  connected  and  others  closed;  the  outer  rim  of  all,  however, 
is  at  such  an  elevation  that  the  region  as  a  whole  has  no  surface  outlet. 

In  outline  the  Great  Basin  is  rudely  triangular.  Its  western  border 
is  the  Sierra  Nevada,  its  northern  the  Columbia  plateaus,  its  eastern  | 
the  Rocky  Mountains  and  the  Colorado  plateaus,  while  its  southern  j 
extremity  extends  almost  to  the  Gulf  of  California.  This  inclosed 
area  is  approximately  800  miles  long  from  north  to  south,  500  miles 
broad  at  its  widest  part,  and  has  been  estimated  to  include  20S.OOO 
square  miles.  It  comprises  the  western  part  of  Utah,  almost  all  of 
Nevada,  and  contiguous  parts  of  Idaho,  Oregon,  and  California. 

Topographically  this  interior  drainage  area  is  characterized  by  iso- 
lated, narrow  mountain  ranges,  trending  north  and  south,  which  are 
separated  by  broad  valleys  varying  considerably  in  altitude.  In  the 
southern  part  the  valleys  are  low,  Death  Valley  being  below  sea  level. 
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while  in  the  north  the  valleys  have  a  general  elevation  of  from  4,000  to 
5,000  feet.  The  intervening  highlands  often  rise  several  thousand  feet 
above  their  bases,  and  some  of  the  peaks  of  the  bordering  ranges  attain 
elevations  of  13,000  feet  above  sea  level. 

Upper  branches  of  the  intermontane  valleys  extend  into  the  interior 
ranges  as  narrow  drainage  ways  that  are  dry  during  most  of  the  year; 
but  the  drainage  from  the  high  mountains  on  the  east  and  west  borders 
of  the  basin  passes  through  deep  canyons  into  the  broad  valleys,  where 
the  perennial  streams  maintain  lakes.  Among  these  are  Great  Salt, 
Utah,  and  Sevier  lakes  in  the  eastern  part,  and  Pyramid,  Winnemucca, 
Honey,  Walker,  Mono,  and  Owens  lakes  in  the  western  part  of  the 
Great  Basin.  With  the  exception  of  Utah  Lake,  which  discharges  by 
Jordan  River  into  Great  Salt  Lake,  these  lakes  are  saline  in  character, 
as  a  consequence  of  the  concentration  of  salts  due  to  evaporation. 
Bear  Lake,  in  the  mountains  of  the  eastern  border,  and  Lake  Tahoe, 
in  the  Sierras,  are  large  bodies  of  fresh  water  that  drain,  respectively, 
to  Great  Salt  and  Pyramid  lakes.  Shallow,  temporary  bodies  of  water 
accumulate  in  some  of  the  broad  intermontane  valleys  during  the  wet 
season,  but  completely  evaporate  during  the  summer,  leaving  muddy 
plains  called  playas. 

Geologically  the  Great  Basin  is  well  known  as  the  type  region  of  the 
**  Basin  Range  structure."  Many  of  the  isolated,  narrow  mountain 
ranges  that  trend  north  and  south  are  steep  on  one  side,  exposing  cross 
sections  of  the  rocks,  and  sloping  on  the  other,  conforming  with  the  dip 
of  the  strata.  These  ranges  have  been  uplifted  by  movements  of  the 
earth's  crust  which  have  broken  it  into  tilted  blocks.  The  greatest 
displacements  of  the  Great  Basin  are  associated  with  the  eastern  and 
western  borders,  the  Wasatch  Mountains  and  the  Sierra  Nevada  hav- 
ing been  uplifted  many  thousand  feet.  The  mountains  of  the  Great 
Basin  are  commonly  composed  of  Paleozoic  strata,  often  modified  by 
volcanism^  and  the  products  of  weathering  and  disintegration  of  these 
rocks  have  accumulated  in  the  .broad  intervening  valleys,  which  are 
strewn  to  great  deptlis  with  unconsolidated  debris. 

The  climate  of  the  Great  Basin  is  extremely  arid,  and  except  a  few 
favored  spots  where  irrigation  is  practiced,  the  region  in  general  is  a 
desert.  Over  the  larger  part  of  the  area  the  annual  precipitation  is 
less  than  10  iuches,  but  it  is  greater  on  the  bordering  high  lands,  espe- 
cially on  the  Sierra  Nevada,  where  it  is  over  40  inches.  Temperature 
varies  widely,  owing  to  the  large  extent  of  the  area  and  to  differences 
in  elevjation.  Over  most  of  the  region  the  heat  of  the  summer  days  is 
intense,  but  the  diurnal  variation  is  considerable.  Evaporation  is 
enormous.  From  the  surface  of  water  in  the  vicinity  of  Salt  Lake  City 
it  amoimts  to  about  60  inches  in  a  year,  and  over  the  major  part  of  the 
Great  Basin  it  is  much  greater,  amounting  in  places  possibly  to  150 
inches. 
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-Vn  arid  rlimato,  however,  has  not  always  prevailed  in  this  region. 
In  late  p^eologic  time  (early  Quaternary)  the  bordering  high  mountains 
supported  glaciers,  and  enormous  lakes,  the  old  shore  lines  of  which 
are  now  plainly  marked  on  the  sides  of  many  valleys,  accumulated  in 
the  Great  Basin.  The  two  largest  of  these  lakes  have  been  nameti 
after  early  explorers.  Lake  Bonneville  occupied  a  considerable  part 
of  western  Utah,  its  shrunken  remnants  being  represented  by  Sevier, 
Utah,  and  Great  Salt  lakes;  and  Lake  Ijahontan  covered  an  immense 
area  in  western  Nevada. 

The  chief  rivers  of  the  Great  Basin  rise  in  the  mountains  which  form 
its  eastern  and  western  borders  and  receive  their  principal  supply  from 
melting  snow.  The  nature  of  the  stream  discharge  is  characteristic; 
the  maximum  commonly  occurs  in  late  spring  or  early  summer,  after 
which  the  flow  decreases,  reaching  a  minimum  during  the  \%inter 
months.  After  leaving  the  mountains  the  streams  receive  little  or  no 
increment;  in  the  broad,  waste-filled  valleys  evaporation  and  seepage 
cause  diminution  in  size,  and  often  they  entirely  cease  to  flow. 

For  convenience  of  treatment,  the  drainage  of  the  Great  Basin  has 
been  divided  into  four  areas,  viz,  Wasatch  Mountains,  Humboldt  Sink, 
Sierra  Nevada,  and  Great  Basin  drainage  in  Oregon.  The  data  col- 
lected in  these  areas  during  1906  are  given  in  the  following  pages. 

WASATCH  MOUNTAINS  DRAINAGE. 

PRINCIPAIi    STRKAM8. 

The  Wasatch  Mountains  drainage  area  includes  the  western  half 
of  Utah  and  small  portions  of  Idaho  and  Wyoming.  The  headwaters 
of  the  various  streams  lie  either  in  the  Wasatch  Mountains  or  in  the 
plateaus  to  the  south,  and  they  drain  either  into  Great  Salt  Lake  or 
Sevier  Lake.     The  following  are  the  principal  rivers  of  the  area: 

Bear  and  Weber  rivers,  discharging  into  (ireat  Salt  Lake. 

Oity,  Parleys,  Emigration,  Mill,  and  Big  and  Little  Cottonwood 
creeks,  tributary  to  Jordan  River  and  thus  to  Great  Salt  Lake. 
These  creeks  have  small  watersheds,  but  in  the  mountain  courses 
maintain  perennial  (lows.  On  reacliing  the  main  valley  they  are 
extensively  used  for  irrigation  and  the  first  three  furnish  the  chief 
water  supply  for  wSalt  Lake  City. 

American  Fork,  Hobble  Creek,  Spanish  Fork,  and  Provo  River, 
discharging  into  Utah  Lake. 

Sevier  River,  with  its  tributary,  San  Pitch  River,  draining  into 

Sevier  I^ake. 

BKAR  RIVER  BASIN. 

DESCRIPTION    OF   BASIN. 

Bear  River  rises  on  the  northern  slope  of  the  Uinta  Mountains,  in 
the  northeastern  part  of  Utah,  and  after  a  circuitous  course — in 
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which  it  leaves  Utah  and  enters  Wyoming,  reenters  Utah,  appears 
again  in  Wyoming,  and  makes  a  long  detour  in  Idaho — it  returns 
again  to  Utah  and  finally  discharges  its  waters  into  Great  Salt  Lake. 
The  maximum  elevation  of  the  upper  rim  of  the  basin  is  13,000  feet. 

In  the  upper  part  of  its  course,  above  the  Dingle  gaging  station, 
the  country  is  rough  and  broken,  the  rocks  of  the  extreme  headwater 
regions  being  principally  sandstone  and  quartzite,  covered  with  a 
thin  layer  of  soil  which  supports  scattered  groves  of  fir  and  aspen. 
Farther  down  the  prevailing  formation  is  a  compact  limestone 
covered  with  a  claj^ey  soil,  generally  dry  and  with  a  rank  growth 
of  sagebrush.  The  tributary  streams  are  numerous  and  well  dis- 
tributed, but  they  are  generally  short  and  confined  to  steep,  narrow 
canyons.  There  are  no  marshes,  extensive  meadows,  or  forests,  but 
a  few  small  lakes  lie  near  the  head  of  the  river.  Numerous  sniall 
springs  and  the  melting  snow  which  comprises  the  greater  part  of 
the  precipitation  are  the  chief  sources  of  supply.  The  annual  high- 
"water  period  occurs  during  May  and  June,  and  the  stream  is  not  sub- 
ject to  quick  floods  or  freshets. 

Just  below  Dingle  the  main  stream  passes  through  the  north  end 
of  Bear  Lake  Valley  in  a  well-defined  channel  with  no  overflow,  and 
from  this  point  to  Preston  it  is  confined  largely  to  a  steep,  narrow 
canyon,  with  occasional  small,  narrow  valleys  containing  irrigated 
farms.  The  tributaries  in  this  portion  of  the  basin  are  few,  the 
principal  ones  being  Mink  and  Cottonwood  creeks.  About  10  miles 
below  Dingle  the  outlet  to  Bear  Lake  joins  the  river.  This  is  a  small, 
'crooked,  sluggish  stream,  that  discharges  but  little  water  at  any' 
time,  though  it  is  the  only  visible  outlet  to  Bear  Lake,  which  has  an 
area  of  about  144  square  miles. 

The  total  unappropriated  flow  between  Dingle  and  Preston  is  used 
for  irrigation.  There  is  no  storage  on  the  main  stream,  but  on  Mink 
Creek  a  number  of  small  storage  reservoirs  are  contemplated  or  in 
process  of  construction,  the  water  to  be  diverted  for  the  irrigation 
of  lands  in  the  northwest  end  of  Cache  Valley. 

Between  Preston  and  Collinston  the  Bear  is  a  sluggish  stream, 
traversing  the  west  side  of  Cache  Valley  in  a  well-defined  channel, 
which  during  extreme  floods  overflows  slightly  and  covers  a  very 
narrow  strip  immediately  along  the  river.  The  principal  tributary 
streams  in  this  portion  of  the  course  are  Cub  Creek  and  Logan  River. 
The  former  has  its  source  in  the  Bear  River  Range,  and  drains  a 
rough  country  of  limestone  with  but  little  overlying  soil.  The  creek 
is  confined  to  a  steep,  narrow  canyon  until  it  reaches  Cache  Valley, 
where  it  flows  sluggishly  for  about  15  miles  through  a  winding,  but 
well-defined,  channel  into  Bear  River.  It  discharges  considerable 
water  into  the  main  stream  during  flood  and  winter  seasons,  but  its 
entire  summer  flow  is  used  for  irrigation  in  the  north  end  of  Cache 
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Valley.  A  gaging  station  was  maintained  during  a  part  of  1900  and 
1901  on  Cub  Creek  about  4  iniles  northeast  of  Franklin,  at  the  mouth 
of  the  canyon,  but,  owing  to  unfavorable  conditions,  it  was  discon- 
tinued. 

Logan  River  enters  the  Bear  about  7  miles  above  the  gaging 
station  at  Collinston,  a  short  distance  above  the  point  where  it  leaves 
Cache  Valley  and  enters  the  canyon. 

Practically  the  only  inflow  to  the  Bear  in  Cache  Valley  is  fnmi 
seepage  and  springs.  The  lower  portions  of  the  valley  form  an 
artesian  basin  containing  numerous  small,  flowing  wells.  The  water 
table  lies  very  near  the  surface,  and  during  the  early  spring  the  lower 
lands  are  largely  swamp. 

The  Bear  River  Canal  Company  diverts  the  entire  summer  flow  c»f 
the  stream  above  Collinston  onto  agricultural  lands  Ipng  on  both 
sides  of  the  river  below  Bear  River  Canyon.  This  system  has  a 
capacity  of  about  1,000  second-feet,  and  during  the  winter  ami 
flood  seasons  a  part  of  the  water  is  used  to  develop  electric  power  at 
a  point  about  one-fourth  mile  above  the  Collinston  station,  being 
returned  to  the  river  at  Collinston.  From  10  to  30  second-feet  reach 
the  stream  through  leaks  and  as  seepage  from  the  diversion  canals. 

Owing  to  the  complete  control  of  the  stream  by  irrigation  works, 
the  discharge  is  liable  to  extreme  variation  at  any  period. 

BEAR   LAKE   AT   FISHHAVEN,    mAHO. 

This  station  was  established  October  5,  1903.  It  is  located  al , 
Fishhaven,  Idaho,  on  the  west  shore  of  Bear  Lake,  about  4  miK> 
north  of  the  Idaho-Utah  State  line.  It  is  on  land  used  as  a  sunmier 
resort,  owned  by  G.  C.  Gray,  of  Montpelier,  Idaho,  and  is  inmiediately 
south  of  the  summer  resort  known  as  Nelsons  Camp.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  176,  page  19. 

Daily  gage  height,  in  feet,  of  Bear  Lake  at  Fishhaveji,  Idaho,  for  1906. 


• 

Day. 

Jan. 

Fe>). 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

MAy.  Jacr- 

1. 

17. 
18. 
19. 
20. 
21. 
22. 
2.1. 
24. 
25. 
26. 
27. 
28. 
29. 

;<o 

1.9 

1 

2 

1 , ' 

3.4 

3 

1 

' 

3.3    

4 

, 

■ 

5 

1.9 



3.0 

■   •'. 



2.8 

f> 

1. 

1.85 

2.4 

2.0 

...            -V  5 

8 

2.05 

9 ':::::. 

3.5 



10 ' 

■--■1 

"•"•'* 

3  4 

11 

12 

3.2 

_  _  J 

2.6 



2.8 

13 

14 

1.95 

2.6 


.^5 

15 

31. 

"  I    ' 

i 

16 

• 

3.5.5  \ 

1 

_ 

_ 
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BEAR   RIVER   AT   DINOLE,    IDAHO. 

This  station  was  established  May  9,  1903.  It  is  located  in  a  cut 
made  by  the  Oregon  Short  Line  Railroad  Company  one-fourth  mile 
east  of  the  Dingle  railroad  station-  and  about  250  feet  south  of  the 
track.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water^upply  Paper  No.  176,  page  20,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Bear  River  at  Dingle,  Idaho,  in  1906. 


Date. 


February  25  a. 

May  30 

August  17 


Hydrogr&pher. 


Width     Area  of       Gaee     I     Dis- 
^^'°"^-    section,     hel^t.  i  charge. 


W.  G.  Swendsen... 
U.  S.  Kleinschmldt 
Thos.  Grieve,  jr — 


Feet. 

88 

107  1 


Sq.ft. 
150 
600 
188 


Feet. 
4.61 
7.40 
3.90 


Sec. -ft. 
212 
2,600 
276 


o  Ice  1.2  feet  thick  at  the  gage. 
Daily  gage  height,  infect,  of  Bear  River  at  Dingle,  Idaho,  for  1906. 


Day. 


«Jan.  I  Feb.     Mar.     Apr.  i  May.    June.    July.     Aug.  i  Sept.     Oct. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
2J 

21 

22 

23 

24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


as  

3.7 

3.4     4.4 

1 

3.1 



3.i  

4.4 

:     3.3 

3.4 

" 

4.6 

■ 

'!!.!.!!!..!."..  '3.7 

4.0 

1 

1 

4.0 

4.0  1 

1 

4. 5     4. 5 

■ '   4.6 

1         1 

, 

4.6  <   4.6  1 

3. 8 

1 

4.6 


365 


4.6 


4.7 


4.4 


5.6 
&65 


5.^ 
5.2 
6.2 
5.2 
5.2 

5.0 
5.2 
5.3 
5.0 
5.0 

5.0 
5.1 
5.2 
5.1 
5.1 

5.0 
5.0 
5.0 
5.0 
5.2 

5.2 
5.2 
5.3 
5.3 
5.3 

5.3 

5.3 

5.25 

5.2 

5.1 


5.0 
5.0 
4.9 
4.9 
5.0 

5.2 
5.2 
5.2 
5.2 
5.3 

5.4 

5.55 

5.8 

6.0 

6.2 

6.4 

6.7 

6.7 

6.55 

6.45 

6.3 

6.3 

6.25 

6.3 

6.45 

6.6 
6.8 
7.0 
7.2 
7.4 
7.5 


7.55 

7.55 

7.6 

7.6 

7.45 

7.2 

7.0 

7.0 

6.05 

6.9 

6.95 

6.8 

&6 

6.55 

6.6 

6.G 


Nov.    Dec. 


6.75 

6.8 

6.8 


8 
8 


6. 

6. 

6.7 

6.5 

6.3 

6.15 

6.1 

5.95 

5.7 

5.6 


5.45 

4.3 

4.4 

4.0 

4.0 

4.2 

5.45 

4.3 

4.4 

4.0 

4.0 

4.2 

5.4 

4.26 

4.4 

305 

4.0 

4.1 

&3 

4.2 

4.4 

395 

4.0 

4.0 

6.3 

4.2 

4.5 

3  95 

395 

4.0 

5.4 

4.2 

4.55 

396 

4.0 

4.0 

5.4 

4.2 

4.65 

396 

4.0 

4.0 

5.1 

4.2 

4.6 

39 

4.0 

4.0 

5.1 

4.2 

4.4 

3  9 

4.0 

4.0 

5.2 



4.4 

39 

4.0 

4.0 

5.1 

4.1 

39 

4.0 

4.0 

5.1 

4.05 

4.26 

3  9 

4.0 

4.06 

5.1 

4.0 

4.2 

39 

3.96 

4.1 

5.2 

4.0 

4.2 

39 

4.0 

4.06 

5.2 

4.0 

4.2 

39 

4.0 

4.2 

5.1 

30 

4.2 

3  9 

4.0 

4.3 

5.3 

4.2 

39 

4.0 

4.0 

5.2 

3.9 

4.2 

3  9 

395 

4.2 

5.0 

385 

4.2 

39 

3  8 

4.1 

4.9 

4.1 

4.15 

3  9 

4.1 

4.75 

4.2 

4.16 

39 

395 

4.1 

4.7 

4.3 

4.15 

39 

4.6 

4.1 

4.7 

4.5 

4.1 

39 

4.1 

4.2 

4.7 

4.4 

4.1 

38 

4.0 

4.5 

4.45 

4.1 

3  85 

4.2 

4.2 

4.5 

4.6 

4.0 

39 

4.2 

4.1 

4.5 

4.65 

395 

39 

4.1 

4.5 

4.6 

4.6 

39 

3  85 

4.1 

4.4 

4.5 

4.0 

39 

39 

4.1 

4.3 

4.46 

4.0 

395 

4.0 

4.1 

4.3 

4.4 

■■■•■•• 

4.0 

Nc  TE.-  Ice  conditions  January  1  to  March  30  and  November  22  to  December  31.    Ice  thicknesses  were 
recorded  as  follows: 

Thickness  of  ice. 


Date. 


January  10, 17,  and  20 

January  23 

January  28 

February  1 

February  4 

February  7 

February  10  and  14. . . 
February  19  and  22. . . 


Feet. 


0.8 
1.0 
.9 
.8 
1.0 
1.1 
1.2 
1.0 


February  25  and  28 

March  4, 8, 12, 16,  and  19. 

March  22  and  25 

March  28 

March  30 

November  22 

December  23 


Feet. 


(a) 
(0) 
(*) 


1.2 

1.0 

.8 

.6 


a  Ice  gorged. 


b  Ice  0.5  foot  thick. 
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Rating  table  for  Bear  Hirer  at  I>ingle,  Idaho,  for  lUO.^  1906. 


Gaffe 
height. 

Feet, 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 


Dis- 
charge. 

Sec.'fl. 
60 
76 

go 

110 
135 
160 
190 
225 


Gace        DiH- 
heignt.   charge. 


Feet. 
3.90 

Sec.'ft. 

4.00 

296 

4.10 

330 

4.20 

370 

4.30 

410 

4.40 

455 

4.50 

495 

4.60 

540 

height. 

Feet. 

4.70 

4.m 

4.90 

5.00 

5.10 

5.20 

5.30 

5.40 

Dis- 
charge. 

Sec.-ft. 
590 
635 
685 
740 
790 
840 
806 
955 


Uace 
heigot. 


Feei. 
5.50 
5.60 
6.70 
6.80 
5.90 
6.00 
6.20 
6l40 


Dis- 
charge. 

Sec.-ft. 
1,020 
1,065 
1,155 
1,230 
1,300 
1.375 
1,550 
1,730 


Gage 
height. 

Dis- 
charge. 

Feet. 

See.-fi. 

6.60 

1,910 

6.80 

2,090 

7.00 

2,275 

7.20 

2.455 

7.40 

2.635 

7.60 

2,815 

7.80 

2.995 

8.00 

3,175 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon  13  discdiaige 
measurements  made  during  1903-1906.  and  is  well  defined  between  gage  heights  3.50  feet  and  7.40  feet. 
Above  gage  height  6.10  feet  the  rating  curve  is  a  tangent,  the  difference  being  90  per  tenth. 

Monthly  discharge  of  Bear  River  at  Dirkjgle^  Idaho,  for  1906. 


Month. 


Dischaige  in  second-leet. 
Maximum. ,  Minimum. '    Mean. 


April 

May 

June 

July 

August 

September 

October 

November  1-21, 


1,020 
2,720 
2.820 
988 
565 
517 
295 
295 


740 
665 
1,060 
410 
242 
295 
225 
225 


The  period . 


825 
1^480 
2,050 
732 
385 
389 
266 
287 


Total  in 
acr?-feet. 


49.100 
91.000 
123,  CO) 
45.000 
23,700 
23,100 
16.400 
12.000 


382,000 


BEAR   RIVER    NEAR   PRESTON,    IDAHO. 

This  station  was  established  October  11,  1889.  It  is  located  about 
6  miles  from  Preston,  Idaho,  10  miles  north  of  the  Idaho-Utah  bound- 
ary line  and  about  300  feet  below  the  county  road  crossing  at  the 
old  bridge  of  the  Oregon  Short  Line  Railroad.  The  data  collected 
at  this  station  are  of  extreme  importance  as  showing  the  amount  of 
water  that  passes  from  Idaho  into  Utah  and  will  be  of  great  value  in 
the  final  adjudication  of  water  rights  on  the  stream.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  176,  page  22,  where  are  given  also  references?  to 
publications  that  contain  data  for  previous  years. 

Discharge  meagiirenients  of  Bear  River  near  Preston,  Idaho,  in  1906. 


Date. 


February  24 . , 

April  12. 

May23 

July  28 


Hydrographer. 


W.  G.  Swendsen... 
H.  8.  Kletnschmidt 

Thos.  Grieve,  jr 

do 


Width. 

Area  of 
section. 

— 

8q,  ft. 

iJigiSt. 

Feet. 

Fret. 

IH4 

320 

1.27 

198 

695 

3.41 

201 

772 

3.79 

191 

397 

1.54 

DIs- 
chargp. 

Sec.'ft. 
5S4 
2,450 
3,110 


BEAR  KIVEK   BASIN. 
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Daily  yayc  height,  in/eely  of  Bear  River  near  Preston,  Idaho,  for  1906. 


Day. 


I 

' 

2 

3 

4 

5 

6 

'     2. 90 

7.  . 

8 

9 ' 

10 

11 

12 

.T  00 

13 ' 

14 

15 

10 

• 

17 

18 

19 

20 

l.fiO 

21 

1 

1   i.eo 

22 

1.62 

23 

1. 35 

24 

,     1.30 

25 

1.25 

26 

'    1.30 

27 

!     1.35 

28 

1.40 

29 

1.30 

30 

!     1.28 

31 

1.40 

Jan.  I   F<>b. 


1 


40 
1.35 
1.35 
1.30 
1.40 


1.35 
1.52 
1.68 
1.40 
1.20 

1.12 
1.05 
1.05 
1.05 
1.05 

1.12 
1.20 
1.20 
1.38 
1.35 

1.35 
1.30 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 


1.25 
1.20 
1.20 
1.20 
1.20 

1.22 
1.22 
1.25 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.30. 
1.35 
1.35 
1.60 
1.60 


40 
40 
55 
1.90 
2.25 


2.15 
1.90 
1.92 
1.95 
1.98 
2.20 


Apr.  I  May.  j  June.    July,  i  Aug.     Sept.     Oct. 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
3. 
3. 
3. 


70 
70 
55 
SO 

58 

62 
90 
35 
42 
60 


3.60 
3.40 
3.40 
3.52 
3.65 

3.70 
3.82 
3.72 
3.70 
3.62 

3.60 
3.52 
3.50 
3.50 
3.45 


3. 
3. 
3. 
3. 
3. 


42 
40 
32 
20 
20 


3.20 
3.12 
2.95 
3.00 
3.00 

2.95 
2.90 
2.90 
2.90 
2.90 

2.90 
2.90 
3.28 
3.40 
3.82 

3.88 
3.80 
3.80 
3.80 
3.80 

3.80 
3.80 
3.80 
3.85 
4.0O 

4.20 
4.42 
4.32 
4.50 
4.  GO 
4.52 


4.45 
4.40 
4.40 
4.42 

4.48 

4.70 
4.68 
4.58 
4.50 
4.48 

4.38 
4.25 
4.12 
4.05 
4.00 

3.95 
3.85 
3.80 
3.72 
3.68 

3.52 
3.32 
3.30 
3.30 
3.32 


I 


3.28 

3.18 

3.08 

2.98 

2.88 

>. 

2.78 
2.68 
2.58 
2.52 
2.50 


42 
32 
22 
30 
28 


2.22 
2.18 
2.10 
2.10 
2.10 

2.08 
2.00 
1.05 

1.88 
1.80 

1.75 
1.70 
1.65 
1.60 
1.60 

l.CO 

i.eo 

1.58 
1.52 
1.48 
1.40 


1.38 
1.30 
1.28 
1.22 
1.20 

1.15 
1.10 
1.10 
1.05 
1.00 

1.00 

1.00 

.95 

.90 

.90 

.85 
.85 
.85 

.85 
.85 

.90 

.95 

1.02 

1.05 

1.06 

•1.68 
1.72 
1.78 
1.85 
1.85 
1.85 


1.85 
1.85 
1.85 
1.80 
1.80 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 
1.70 
1.65 
1.68 
1.70 

1.60 
1.06 

i.ee 

1.30 
1.55  { 

1.55  I 

1.30 

1.05 

1.05 

1.05 

1.05 
1.05 
1.05 
1.55 
1.55 


1.30 
1.05 
1.04 
1.04 
1.04 

1.04 
1.04 
1.24 
1.45 
1.45 

1.24 
1.04 
1.04 
1.04 
1.04 

1.04 
1.04 
1.04 
1.04 
1.04 

1.04 
1.04 
1.04 
1.04 
1.04 

1.04 
1.04 
1.04 
1.04 
1.04 
1.04 


Nov.     Dec. 


1.30  ' 
1.55  , 
1.55  ' 
1.55  , 
1.55  ' 

1.55 
1.55 
1.55 
1.55  I 
1.55 

1.55  ; 
1.55  ' 

1.55  I 

1.56  I 
1.65  ^ 

1.55 ; 

1.56  I 
1.07 
1.07 
1.07  I 

1.07 
1.07 
1.07  I 
1.07 
1.07  I 

1.07 
1.07 
1.05 
1.05 
1.05 


1.30 
1.55 
1.36 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 

1.75 
1.06 
1.75 
1.41 
1.36 
1.65 


Note.— River  frozen  January  1  to  19,  February  7  to  10,  and  NovemlxT  18  to  27.    January  13  the 
ice  was  1.15  fet^t  thiclc.  and  the  stnuim  was  nearly  filled  with  needle  ice. 

Rating  table  for  Bear  River  near  Preston,  Idaho,  for  1905-6. 


height. 

Dis- 
charge. 

,   Oauje 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.'/t. 

Feet. 

Sec.-ft. 
2,840 

0.50 

158 

.     1.20 

418 

1.90 

855    1 

2.60 

1,510 

3.60 

.00 

186 

'     1.30 

468 

2.00 

935 

2.70 

1,630 

3.80 

3,150 

.70 

217 

,     1.40 

522 

2.10 

1,020 

2.80 

1,760 

4  00 

3,470 

.80 

251 

1.60 

580 

2.20 

1.110 

2.90 

1.870 

4.20 

3,800 

.90 

288 

1     1.60 

642 

2.30 

1,205    i 

3.00 

1,990 

4.40 

4,140 

1.00 

328 

1.70 

708 

2.40 

1,300    , 

3.20 

2,260 

4.60 

4,480 

1.10 

371 

1.80 

1 

779 

2.50 

1,400    ' 

3.40 

2,540 

1 

NOTR.— The  ai>ove  table  is  applicable  only  for  open-channel  conditions.    It  is  based  upon  discharge 
ineAsurements  made  during  1904-190(),  and  is  well  defined. 
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SURFACE  WATER  SUPPLY,   1906. 


Monthly  discharge  of  Bear  River  rifar  Preston,  Idaho,  far  2906- 

[Drainage  area,  4,500  square  miles.] 


Montii. 


January  20-31 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


The  period 


Diai'barge 

in  second-feet. 

Run-off. 

1 

_ _ 

Total  in 

—  - 



- 

— 

MaxiiVtum.   Minimum. 

Mean. 

__ 

arre-Jeet. 

Sec. 
sq 

-ft.  per 
.mile. 

iiK 

QSS  , 

443 

52:< 

12,400 

0.1  IG 

It  1.' 

«©.'>  1 

330 

459 

25.500 

.10? 

k 

1         i.ieoi 

41K 

l«7 

37.300 

.135 

' . 

1            3.180- 

1.400 

2,4;?0 

145.000 

.540 

M 

4.480 

1,870 

2.870 

176.000 

.  tv'kS 

"  • 

'            4.(i50 

1.8.50 

3.350 

199,000 

-744 

K 

;            2.430  j 

522 

1.020 

02.700 

.227 

'               817  ' 

270 

428 

26,300 

.095 

I 

X  1 

1          817 ; 

350 

OOli 

35,900 

.134 

V 

551 

345 

368 

22.600 

.082 

•Jb 

1                GU  . 

350 

4W> 

29,500 

.110 

-% 

744 

1 

3.58 

420 

2.%  800 

.  Ot*:J 

■  1 

4,(^0 

270 

I.IW) 

798,000 

.2fi2 

.i;j 

Note.— The  open-channel  rating  was  applied  to  the  frozen  porioda  without  correction,  and  the  aU:-rf 
values  are  liable  to  further  error  during  the  winter  period  owing  to  uncertaintv  regarding  the  ic«  c'>r- 
dttlons. 

BEAR    RIVER    NEAR    OOLLINSTON,  UTAH. 

This  station  was  established  July  1 ,  1889.  It  is  located  6  miles  frt>m 
Collinston  station  on  the  Oregon  Short  Line  Railroad,  about  one- 
fourth  mile  below  the  electric-power  plant  in  Bear  River  Canyon,  and 
is  at  the  lower  end  of  the  canyon  separating  Cache  and  Great  Salt  I^ke 
valleys,  at  a  point  below  all  diversion  from  the  stream.  It  shows  the 
amount  of  unappropriated  water  that  is  discharged  as  waste  into 
Great  Salt  Lake.  The  conditions  at  this  station  and  the  bench  mark.'« 
are  described  in  Water-Supply  Paper  No.  176,  page  25,  where  are  givt  n 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  Tneaswrenietits  of  Bear  River  near  Collinston,  Utah,  in  1906. 


Date. 


Hydrographer. 


February  22. ..'  W.  G.  Swendscn. 

May  23 I  Thos.  Grievo.  Jr 

June  20 do 

July  26 do 


Width 


Area  of  |     Gage     |      Dis- 
section. ,  height.   I   charp- 


Ftet. 
272 
288 
290 
268 


Sq.ft. 

598 
1,120 
1,180 

305 


Feet 
2  05 
4  30 
4.35 
1.25 


Sfc.-it 

l.ttJ 
4.43.1 

4  ,♦*<' 


BRAR   RIVKR   BASIN. 
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Daily  gage  height,  in  feet,  of  Bear  River  near  Colliriston,  Utah,  for  1906, 


Day. 

Jan. 

1     

1.35 

2 

3 

1.4 

4 

1.4 

5 

1.4 

6 

7 

1.3 

8 

1.2 

9 

1.2 

10 

1.15 

* 

11 

1.2 

12 

13 

1.25 
1.25 

14 

1.3 

15 

1.35 

16 

17 

1.3 

18.. 

19 

1.2 

20 

1.15 

21 

22 

1.15 
1.8 

1.65 

24 

1.6 

2.'i 

1..55 

26 

1.6 

27 

1.75 

28 

29 

:]X\ 

1.5 

1.45 

1.4 

:« 

1.4 

1.4 

1.45 

1.45 

1.45 

1.45 


1.5 

1.4 

1.35 

1.35 

1.4 

1.4 

1.45 

1.45 

1.5 

1.6 

1.8 
2.0 


1.85 

1.75 

1.7 

1.6 

1.65 

1.65 

1.7 

1.7 

1.75 

1.8 

1.05 

1.95 

2.56 

2.7 

2.3 


I 


2.15 
2.1 
2,0 
1.95 
1. 95 

1.9 
1.8 
1.8 


1.85 
1.8 
1.8 
1.8 

1.8 

1.85 

2.1 

2.45 

3.3 

3.8 
3.55 

3 

05 

9 

9 


3.05 

3.4 

3.5 

3.25 

3.05 

3.1 

3.2 

3.25 

3.55 

3.85 

3.85 
4.05 
3.95 
3.85 
3.85 

3.9 

4.0 

4.15 

4.25 

4.25 

4.2 

4.15 

4.1 

4.2 

4.25 

4.3 
4.25 
4.05 
3.75 
3. 55 


3.8 

3.75 

3.5 

3.8 

3.55 

3.6 

3.65 

3.55 

3.55 

3.55 

3.6 

3.6 

3.7 

3.95 

4.1 

4.3 

4.5 

45 

4.45 

4.35 

4.25 

4.25 

4.2 

4.2 

4.25 

4.35 
4.4 

4.7 
4.95 
5.25 
5.55 


5.75 
5.85 
5.55 
5.45 
5.5 

5.5 

5.5 

5.55 

&6 

5u45 

5.3 
&1 


ruly. 

Aug. 

Sept. 
2.1 

Oct. 

Nov. 

Dec. 

3.15 

1.0 

3  0    > 

2.85 

1.85 

2  7 



2.55 

1 
2  45 

1.65 

1 

2  3 

1 

2  1     1 



1.95 

2.1 

1.05  ! 

4. 
4. 

4. 


95 
9 

85 


4.75 

4.75 

4.7 

4.5 

4.35 


1.85 

2.1 

1.05 

1.0 

1.8 

1.75 

1.7 
1.65 
1.55 
1.55 
1.55  |. 

1.5    I. 


1,0 


2.25 


1.65 


2.05 


1.05 


1.7     I. 


1.8 


4.15 
3.95 

3.85  1 2.3  I I 

3.65 1 1.76  I 

3.5    ' 2.2    1 ,. 


2.0 


3.45  , 
3.35  '. 
.3.3     . 
3.25    . 
3.15   . 


1.25 


i.Y 


1.65 


2.26 


Note.-  -Boar  Rivor  seldom  frwzos  ovor  at  this  station,  the  only  ice  conditions  being  a  narrow  Btrip 
of  iop  along  each  bank  during  D<M:'enilM>r  and  January.  * 


Rating  table  for  Bear  River  neur  Collinston,  Utah,  for  1906. 


Gagp 
heignt. 

Feet. 
1.10 
1.20 
1.30 
1.40 

\.m 

1.70 
1.80 


Dis- 
chai^. 

Sec.-ft. 

.550 

620 

705 

805 

90.5 

1,005 

1.105 

1.210 


Gagp 
height. 

Feet. 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 


Dis- 
charge. 

Sec.-ft. 
1,315 
1.120 
1,530 
l.»>40 
1.750 
l.SfiO 
1.970 
2,080 


Gage 

1 
Dis- 

Giige 
heignt. 

Feet. 

Dis- 

Gage 
height. 

Dis- 

height. 
Feet. 

charge. 
Sec.-ft. 

charge. 
Sec.-ft. 

charge. 

Feet. 

1 
Sec.-ft. 

2.70 

2,190 

3.50 

3,250 

4.60 

4,960 

2.80 

2.300 

3.60 

3.390 

4.80 

5.  .300    , 

2.90 
3.00 

2.'»'20 

3.70 

3.530 

5.00 

5.(>40    1 

2.. 560 

3.80 

3.670 

5.20 

5.980    1 

3.10 

2.(»90 

3.90 

3,820 

5.40 

6.320 

,     3.20 

2.830 

4.00 

3,980 

5.60 

6.660     ! 

'   3.:jo 

2.970     , 

4.20 

4.300 

5.80 

7,000 

3.40 

3,110 

4.40 

4,620 

1 

i 

t 

NrjTE.— The  above  tjihio  is  applicable  only  for  open-channel  condition.s.     It  is  based  upon  discharge 
mfta,surements  made  during  1904-1906,  and  is  well  aoflned. 

Monthly  dischnrgv  of  Bear  River  near  Collinston^  Utah^for  1906. 

[Drainage  area,  6,000  square  miles.] 


l")ischarge  in  second-feet. 


Month. 


.Tanuary.. 
February. 

March 

.\pril 

May 

June 

July  1-21.. 


Maximum. 


1,210 
1..5S0 
3, 070 
4.  Am 
6. 580 
7.080 
2,  im 


The  period. 


Minimum.      Mean. 


.585 
755 
1,000 
2. 620 
3,250 
2,760 
905 


783 
1,100 
1,700 
3,700 
4.210 
5,090 
1.530 


I 


Run-ofT. 

Total  in 

acre-feet. 

Sec.-ft.  per '  Depth  in 

sq.  mile. 

Inches. 

48,100 

0.130 

0,15 

61,100 

.183 

.19 

105,000 

•       .283 

.33 

220,000 

.617 

.60 

269,000 

.702 

.81 

303,000 

.848 

.05 

63.700 

.255 

.20 

1,060.000 

Note.— Values  for  January  and  February  may  be  slightly  affected  by  ice. 


26  SURFACE  WATEB  SUPPLY,  1906. 

IX>OAN   RIVER    NEAR   LOGAN,  UTAH. 

liogan  Rivor  rises  on  the  west  slope  of  Bear  River  Range,  flows 
southwest,  then  northwest,  and  unites  with  Bear  River  near  Benson. 
Utah.  The  entire  basin  is  rough  and  rugged,  the  elevations  ranging 
from  4,500  to  9,000  feet,  and  the  stream  being  confined  largely  to  a 
steep  and  rough  channel  in  a  comparatively  narrow  canyon.  Prob- 
ably three-fourths  of  the  precipitation  in  the  basin  is  snow,  the  melt- 
ing of  ^hich  forms  the  chief  source  of  supply  for  the  spring  and  early 
summer  flow.  The  late  summer  and  winter  flow  is  derived  chieflv 
from  springs,  which  are  well  distributed  over  the  basin.  In  its  upper 
course  the  stream  has  numerous  small  tributaries,  all  short  and  swift. 
Temple  Fork  and  South  Fork,  which  enter  the  river  about  10  and  15 
miles,  respectively,  above  the  gaging  station,  are  perennial  streant^ 
and  furnish  from  one-third  to  one-fourth  of  the  total  flow.  Black- 
smith Fork  comes  in  below  the  gaging  station.  There  is  no  storage 
on  the  stream  at  present.  The  entire  flow,  after  being  utilized  to 
furnish  power  at  two  electric  plants  near  the  mouth  of  the  canyon,  is 
useci  for  irrigation. 

A  gaging  station  was  established  June  1,  1896,  about  2  miles  east 
of  the  city  of  Logan,  near  the  mouth  of  the  canyon.  It  was  discon- 
tinued July  18,  1903,  and  reestablished  April  13,  1904,  at  a  point 
along  the  canyon  road  about  50  feet  below  the  highway  bridge,  at 
the  moiith  of  the  canyon,  800  feet  below  the  Hercules  power  house 
and  about  1,000  feet  above  the  old  gaging  station.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  176,  page  28,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

About  May  1,  1906,  this  station  was  moved  by  the  Telluride  Power 
Company  to  a  point  about  400  feet  downstream.  The  gage  is  a  4  by 
6  inch  timber  graduated  to  feet  and  tenths.  It  is  set  in  an  inclined 
position  and  is  directly  under  the  cable. 

The  description  of  the  channel  conditions,  etc.,  is  practically  the 
same  as  given  for  the  old  station. 

Discharge  ineamireriunfs  of  Logan  River,  near  Logan,  Utah,  in  1906. 


Date.         I  Ilydrographer. 


1906. 
February  23... 

April  11 

1ifay5. 


June  21 


W.  G.  Swendsen... 

U.S.  Kleinschmidt. 

do 


May  23 Thos.  Grieve,  jr 


do. 


July  27 do 


Width. 

.Vrea  of 
section. 

Sq.ft. 

Gaee     ' 
height.  ; 

chaiiEPP. 

Feet. 

Feet. 

Sec.-fl 

39 

46.5 

1.83  . 

ice 

67 

68.0 

2.24  1 

2AA 

46 

95.0 

2.80 

ru^ 

60 

130 

3.27 

7:s 

63 

130 

3.30  ' 

779 

48  ' 

77.4 

2.53 

2b^ 

BEAR   BIVER   BASIN. 


27 


Daily  gage  height,  infect,  of  Logan  River  near  Logan,  Utah,  for  1906. 


Day. 

Jan. 

1.80 
1.75 
1.85 
1.85 
1.85 

1.83 
1.83 
1.83 
1.86 
1.80 

1.&5 
1.90 
1.83 
1.85 
1.70 

1.83 
1.8J3 
1.88 
1.93 
2.08 

1.70 
1.73 
1.90 
1.85 
1.83 

1.83 
1.83 
1.85 
1.80 
1.79 
1.80 

FPb. 

1.83 
1.85 
1.84 
1.75 
1.82 

1.75 
1.72 

1.78 
1.84 
1.84 

1.6(i 
1.82 
1.84 
l.«) 
1.85 

1.86 
1.85 
1.85 
1.86 
1.77 

1.78 
1.79 
1.83 
1.74 
1.85 

1.80 

1.84 
1.81 

;;;;;;; 


Mar. 

1 

1.82  , 

1.83 

1.80 

1.85 

1.79 

1.74 
1.76 
1.78 

1.78  ; 

1.79  , 

1.80 
1.80 
1.90 
1.80 
1.85  , 

1.73 
1.73 
1.77  1 
1.79 
1.79 

1 
1.80 

1.80  1 
1.81 
1.81 
1.93 

1.93 
1.93 
1.90 
1.93 
2.00 
2.00 

Apr. 

2.06 
2.02 
1.97 
1.93 
1.85 

2.04 
2.00 
2.15 
2.20 
2.20 

2.22 
2.20 
2.20 
2.21 
2.20 

2.23 
2.32 
2.45 
2.42 
2.45 

2.45 
2.  .52 
2.47 
2.48 
2.55 

2.47 
2.40 
2.38 
2.37 
2.42 

May. 

2.45 
2.48 
2.60 
2.70 

2.78 

2.80 
2.78 
2.85 
2.98 
3.02 

3.10 
3.18 
3.08 
3.08 
3.10 

3.00 
2.90 
2.85 
2.87 
3.00 

3.03 
3.10 
3.13 
3.40 
3.41 

3.40 
3.60 
3.80 
3.70 
3.55 
3.50 

June. 

July. 

3.10 
3.10 
3.10 
3.08 
3.02 

3.00 
290 
280 
2&5 
2  90 

2.83 
280 
2  80 
2  75 
270 

2.70 
2.70 
2  65 
2  60 
260 

258 
255 
255 
252 
252 

250 
250 
2  48 
245 
2  45 
2  45 

Aug. 

2  43 
2  40 
2  40 
240 
2  38 

2  88 
235 
2  35 
232 
2  32 

2  32 
232 
2  32 
2  48 
2  30 

228 
228 
2  25 
228 
2.30 

255 
260 
245 
2  43 
239 

238 
2  38 
2  37 
235 
234 
233 

Sept. 

3.33 
2  33 
2  33 
2.32 
2.31 

2  30 
2  30 
230 
229 
2  28 

225 
2  25 
225 
225 
2  28 

2  23 
2  23 
2  23 
221 
220 

2.20 
2  30 
2  30 
2  22 
221 

221 
221 
219 
218 
220 

1 
Oct. 

2.19 
220 
2  30 
222 
220 

215 
215 
220 
2  20 
220 

215 
215 
213 
213 
210 

2  00 
205 
205 
220 
200 

200 
210 
220 
250 
220 

220 
220 
220 
215 
220 
210 

Nov. 

2.10 
2.08 
2.10 
205 
2  08 

220 
210 
200 
200 
210 

200 
200 
210 
230 
2  30 

200 
210 
1.90 
1.90 
200 

200 
2.10 
2.05 
210 
2.20 

2.20 
220 
220 
220 
215 

Dec. 

1 

2 

3 

4 

o. 

3.45 
3.40 
3.40 
3.42 
3.42 

3.  .50 
3.42 
3.40 
3.38 
3.35 

3.40 
3.52 
a  55 
3.57 
3.60 

3.60 
3.55 
3.50 
3.45 
3.42 

3.40 
3.40 
3.38 
3.35 
3.20 

3.18 
3.20 
3.22 
3.15 
3.13 



215 
210 
215 
225 
2.30 

6 

7  

215 
2.15 

8 

2.15 

9  

2.15 

10 

215 

11 

12 

13 

215 
215 
2.15 

14 

2.15 

15  

210 

16 

210 

2.10 

18 

2.10 

216 

20 

2.20 

21 

2.16 

215 

23 

210 

24 

210 

25 

210 

26 

27 

2S 

29 

30 

220 
215 
2  20 
215 
215 

Note.— Stroam  does  not  freeze  at  this  point  during  winter  months;  5  second-feet  were  flowing  into 
the  river  from  the  canal  November  14  to  December  31. 

Rating  tabic  for  Logan  River  near  Logan^  Utah,  for  1906. 


Gage 

leignt. 


heig 


Dis-        Oage 
charge,  'height. 


Dis-        Oaee 
charge.  '.  height. 


Dis-        Gage 
charge.  ,<  height. 


Fret. 
1.60 
1.70 
1.80 
1.90 
200 


Sec.-ft. 

30 

60 

92 

124 

158 


Feet. 
210 
2  20 
230 
2  40 
2  50 


Sec.-ft. 
194 
232 
274 
318 
362 


Feet. 
2  60 
2  70 
280 
2  90 
3.00 


Sec.-ft. 
410 
460 
510 
562 
616 


Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 


Dis- 
charge. ^ 

Oage 
height. 

Dis- 
charge. 

Sec.-ft. 
672    i 
728 
786 
844 
904    , 

Feet. 
3.60 
3.70 
3.80 

Sec^t. 

1,028 
1,088 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  upon  6  discharge 
measurements  made  during  1900  and  is  fairly  well  defined. 

Monthly  discharge  of  Logan  River  near  Logan,  Utah,  for  1906. 

[Drainage  area,  218  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October , 

November 

December 

The  year 


Discharge  in  second-feet. 

Maximum. 

Minimum. 
60 

Met 

187 

111 

66 

158 

70 

386 

106 

i            1,090 

340 

964 

680 

'               672 

340 

1               552 

253  1 

287 

224  ' 

362 

158 

274 

124 

253 

IM 

1,090 

(iO 

Total  in 
acre-feet. 


Run-off. 


104 

6,400 

96 

5,280 

102 

6,270 

263 

15,600 

663 

40,800 

843 

50,200 

476 

29,300 

312 

19,200 

256 

15,200 

218 

13,400 

193 

11,500 

212 

13,000 

Sec.-ft.  per 
sq.  mile. 

Depth  in 

inches. 

0.477 

0.66 

.436 

.45 

.468 

.54 

1.21 

1.36 

3.04 

3.50 

3.87 

4.32 

218 

2.51 

1.43 

1.65 

1.17 

1.30 

1.00 

1.16 

.885 

.99 

.972 

1.12 

311 


226,000 


1.43 


19.43 


These  dischaiges  do  not  include  the  flow  of  Logan,  Hyde  Park,  and  Smithfield  canal,  which  diverts 
water  above  the  station. 
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SUBFAOE  WATER  SUPPLY,  1906. 


BLACKSMITH  FORK  NEAR  HTRUM,  UTAH. 

This  stream  rises  on  the  western  slope  of  the  Bear  River  Range 
and  flows  southwest  and  then  northwest  into  Logan  River.  The 
drainage  basin  of  the  tributary  is  in  every  way  similar  to  that  of  the 
main  stream.  Only  the  flood  and  winter  discharge,  however,  reaches 
the  Logan,  the  entire  spring  and  summer  flow  being  used  for  irriga- 
tion on  the  tillable  lands  below  the  gaging  station. 

The  gaging  station  was  established  July  19,  1900,  near  the  tollgate 
in  the  mouth  of  the  canyon  near  Hyrum,  Utah,  which  is  the  nearest 
post-office.  The  station  was  discontinued  December  31,  1902,  and 
reestablished  May  16,  1904,  about  1,000  feet  downstream  from  the 
tollgate  and  800  feet  above  the  Hyrum  city  electric-power  plant.  A 
station  is  also  maintained  at  the  power-plant  race.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  176,  page  31,  where  are  given  also  references  to  pubUca- 
tions  contain  data  for  previous  years. 

Discharge  metuuremenU  of  Blacksmith  Fork  near  Hymm,  Utah,  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


1906. 
March  18 '  W.  O.  Swendsen 


May  5. 


H.  S.  KJeUiBchmidt 


,  Feel. 

32.5 

40 

May23 Thoe.  Grieve,  jr i  40 

June  21 1 do '  39 

July  22 ' do ^.  38 


Sq.ft. 
21.6 
54.7 
51.3 
4a6 
37.4 


Gaxe  Db- 

hei^t.      char^. 


Feet. 

Sfc-^t. 

3.33 

.%> 

4.08 

ivi 

3.90 

ijy 

3.85 

116 

3w59 

-<> 

1  mm 

Daily  gage  height,  in  feet,  of  Blacksviith  Fork  near  Hyrum,  Utah,  for  1906, 


Day. 


Jan. 


Feb. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


3.3 

a3 
a3 

3.4 
3.4 

3.4 
3.3 
3.3 

a3 

a4 

a3 

3.4 
3.4 

as 
a  4 

a  4 
as 
a4 
a  4 
a  3 

a  4 
a  4 
a  3 
a  3 
a3 

a  4 
a4 
a  3 
a  3 
a  3 
a  3 


a3 
a3 
a  4 
a4 
a  3 

a3 
as 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
a  4 


Mar. 

Apr. 

May. 

a4 

as 

a9 

a4 

a4 

a9 

as 

a  4 

a9 

as 

a  4 

4.1 

as 

a4 

4.1 

as 

a4 

4.1 

a  3 

a  4 

4.1 

as 

a7 

4.1 

as 

as 

4.2 

as 

as 

4.2 

ass 

a7 

4.2 

ass 

a7 

4.2 

as 

a7 

4.2 

as 

ae 

4.2 

as 

a6 

4.2 

as 

3.6 

4.2 

as 

as 

4.2 

a  3 

as 

4.1 

a  3 

a  9 

ao 

as 

a  9 

4.1 

as 

4.2 

a  9 

as 

4.2 

a  9 

as 

4.2 

a9 

as 

4.2 

as 

as 

a  9 

as 

a  4 

as 

a9 

a4 

as 

4.1 

a  4 

as 

4.2 

a4 

as 

4.5 

a  4 

a  9 

4.5 

as 

4.5 

June.  July. 


4.4 
4.4 

4.3 
4.2 
4.1 

4.2 
4.3 
4.3 
4.2 
4.1 


a9 
a9 
a9 
a9 
a  9 

a9 
a  9 
as 
as 
as 

as 
a  7 
a  7 
a  7 
a  7 


a7 
a7 
a7 
a  7 
a7 

a  7 
ae 
a6 
a  6 
a6 

a6 
a  6 
a6 
a  6 
a6 

a6 
ae 
ae 
a  6 
a6 

a  6 
a  6 
a  6 
a6 
ae 

a  6 
a  6 
a  6 
ae 
ae 
a  6 


Aug. 


Sept.  Oct.   Nov.  Dec. 


ae 
ae 
ae 
ae 
ae 

ae 
ae 
ae 
as 
as 

A..>  I 

as 
as 
as  I 
as 

as  i 
as  ' 
as 

as  I 
a7 ; 

a7 
a  7 
a  7 
ae 
ae 

as 
as 
as 
as 
as 
as 


ae 
ae 
ae 

3  6 

as 

as 
as 
as 
as 
as 

as 
as 
a5 
a5 
as 

as 
as 
as 
as 
a5 

as 
as 
as 
as 
as 

as 
as 
as 
as 
as 


as 
as 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
as 
as 
as 

as 
as 
as 

3.5 

as 

a45 
a4s 
a4s 
a45 

3.45 

a45 

a4 

a4 

a4 

a  4 

a4 


a4 

.\4 

a4 
a4 
a  4 

Z.4 

a4 
a4 

a4 
a4 
a4 
a4 
as 

a3 
as 
as 
as 

3.3 

as 

3.3 

a3 
as 
as 

a3 
as 

3.3 

as 

3.3 


.13 
.». .' 

A  ^ 

3..' 

,^^ 

A  4 

.1.  ■• 

■"..4 
i* 

.14 
.i  4 
3.4 
3  4 
.14 

34 
5.4 
3.4 
.14 
3.4 

3.4 
,14 
3.4 
^4 

a  4 

14 


Note.— loe  doea  not  form  in  sufficient  quantities  to  Interfere  with  the  dlschaige. 


BEAK   BIVEB    BASIN. 

Rating  table  for  Blacksmith  Fork  near  Hyrum,  Utah,  for  1906. 


29 


Gage 


Dis- 


Qage 


Dis- 


Gage 


Dis- 


height.    charge.  '  height.  >  charge.  |  height. '  charge.  '  height,    charge,  j;  height 


ll 


Gage  I     Dis- 


Feet. 
3.20 
3.30 
3.40 
3.50 


Sec.-ft.  '  Ffft.  I  8ec.-ft. 

18  ll  3.fX)  /5 

29  >  3.70  04 

42  i'  3.80  115 

57  ll  3.90  I        138 


Fert. 
I  4  00 
,  4.10 
,  4.20 
'    4.30 


'  Sec-ft. 
I         163 


189 
216 
244 


4,70 


3G9 


Feet.  Sec.-ft 

4.40  I  273 

450  I  304 

4.60  '  336 


Note.  —The  above  table  is  applicable  only  for  open-channel  conditiong.    It  1b  based  upon  7  discharge 
measurements  made  during  1905-6  and  is  well  denned. 

Monthly  discharge  of  Blacksmith  Fork  near  Hyrwm^  Utah,  for  1906. 


Month. 


January 

February 

March 

April 

May 

Juno 

July 

August 

September 

Octotjer 

November 

Dt'cember , 

The  year 


Discharge  In  second-feet. 


Maximum. 


42 

42 

57 

216 

304 

273 

94 

94 

75 

57 

42 

42 


Minimum. 


— I- 


304 


29 
29 
29 
42 
115 
94 
75 
67 
57 
42 
29 
29 


29 


Mean. 


34.9 


4 
3 


30. 
33. 

108 

191 

167 
7a  7- 
67.6 
50.4 
53.2 
35.0 
37.8 


74.7 


Total  in 
acre-feet. 


2,150 
1,690 
2,050 
6,430 
11,700 
9,940 
4,840 
4,160 
3,530 
3,270 
2,080 
2,320 


54,200 


BLACKSMITH    FORK    POWER   PLANT   RACE,    NEAR    HYRUM,    UTAH. 

This  station  was  established  May  16,  1904,  for  the  purpose  of  ascer- 
taining the  amount  of  water  diverted  around  the  regular  gaging 
station  at  the  tollgate  and  thus  determining  the  total  flow  of  the 
stream  at  that  point.  It  is  located  about  600  feet  down  the  canyon 
road  from  the  tollgate  at  the  mouth  of  the  canyon,  about  200  feet 
below  the  head  of  the  canal  or  race,  and  about  500  feet  south  of  the 
river  station.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  176,  page  33,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  ineasurements  of  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  in  1906. 


Date. 


Hydrographer. 


1906. 
March  18. . 

May  5 

June  21 . . . 


W.  G.  8wend»^n. .. 
H.  S.  KlHnschmidt 
Thos.  Griovo,  jr 


Width.) 


Area  of 
section. 


Gage 
'  helffht. 


Feet.   I  Sq.ft.    I 

12.5  ,  2.5.8  I 

13.  4  '  28.  .•)  ' 

14.0  I  26.2  I 


28464— IRR  212—08 ^ 


Feet. 
4.72 
4.90 
4.95 


Dis- 
charge. 


Sec.-ft. 


76 
88 
91 


80 


SUBFACE  WATER  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Blacksmith  Fork  power  plant  race  near  Ilyrum.  Utah,  for  iV"' 


Note.—  Little  or  no  ice  fomis  in  the  strenrn. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

1 
July.  ! 

Aug. 

Sept. 

Oct. 

Nov. 

IM 

1 

4.7 

4.7 

4  8    ' 

4  0 

4  9 

4  9 

4  5 

49 

49  , 

4  8 

4  7 

47 

2 

47 

4.7 

4  7 

40 

4  9 

4  9 

4  5 

4  9 

4  9 

4  8 

47 

4: 

3 

4.7 
4.7 

48 
4.8 

4  7    . 
47     ! 

4  0 
4  0 

49 
4  9 

4  9 
4  5 

4  5 

4  5  1 

4  9 
49 

49 
4  9 

4  8 
4  8 

4  7 
4  7 

4" 

4 

4' 

5 

4.9 

4.7 

4  7 

40 

4  9 

5.1 

4  5 

49 

49 

4  8 

47 

4t 

6 

4.8 

4.7 

47    i 

4  9 

4  9 

5.1 

45' 

49 

49 

48 

47 

H' 

7 

4.7 

4.7 

4  7    ' 

4  0 

49 

5  1 

4  5 

4  9 

49 

4  8 

4  7 

4«. 

8 

4.7 

4.7 

4  7 

4  8 

49 

49 

4  5 

49 

49 

4  8 

47 

4r. 

9 

17 

4.7 

4  7 

4  8 

4  5 

4  9 

4  9 

49 

4  9 

4  8 

47 

4^ 

10 

4.6 

4.7 

47 

4  8 

4  5 

4  9 

49 

4  9 

49 

4  8 

47 

41. 

11 

4.8 

4.7 

4  75 

4  8 

4  5 

49 

4  9 

4  9 

49 

4  8 

47 

47 

12 

4.8 

4.7 

4  75 

4  8 

49 

4  9 

4  9 

4  9 

4  9 

4  8 

47 

47 

13 

4.8 

4.7 

4  7 

48 

4  9 

4  9 

49 

49 

49 

4  8 

47 

47 

14 

4.8 

4.7 

4  7 

41 

49 

49 

49 

4  9 

48 

4  8 

47 

4' 

15 

4.9 

4.7 

4  7 

41 

49 

4  9 

4  9 

4  9 

4  8 

48 

46 

47 

16 

4.9 

4.7 

47 

41 

49 

49 

49  ; 

4  9 

48 

4  8 

46 

47 

17 

4.8 

4.7 

4  7 

41 

49 

49 

4  9 

4  9 

4  8 

4  8 

46 

47 

18 

4.9 

4.7 

4  7 

41 

49  , 

4  9 

4  9 

49 

48 

4  8 

46 

47 

19 

4.9 
4.9 

4.7 

4.7 
4.7 

4.7 

47    1 
4  7 

4  7 

41 
4  1 

49 

4  5 
49 

4  8 

4  9 
4  9 

4.9 

49 
49 

i 
49 

49 
49 

4  9 

4  8 
4  8 

4  8  ' 

4  8 
4  8 

4  8 

46 
46 

47 

47 

20 

47 

21.. 

47 

22 

4.8 
4.7 

4.7 

4.7 
47 

4  7 

4  7 
4  7 
4  7    i 

49 
4  9 
4  9 

4  8 
4  8 
4  8 

4  9 
4  9 
4  5 

4  9 
4  9 
49  , 

49 
49 
4  9 

48 
48 
48 

48 
4  8 
4  8  1 

47 

47 
47 

47 

23 

47 

24 

47 

25 

4.7 

4  7 

49 

1 

49 

4  8 

4  5 

49  1 

49 

48, 

48  > 

47 

47 

26 

4.8 

4  7 

49    , 

4  0 

4  8 

4  5 

49  ! 

4  9 

4  8 

48* 

47 

47 

27 

4.8 

4  7 

49 

4  9 

4  9 

4  5 

49 

49 

4  8 

48 

47 

4*1 

28 

4.7 

4  8 

49    , 

4  9 

49  1 

4  5 

r       49 

49 

48 

48  , 

47 

4h 

29 

4.7 

49    ' 

4  9 

49' 

4  5 

4  9 

4  9 

4  8 

48  ' 

4  7 

4r. 

30 

4.7 

5  0 

4  9 

*»i 

4  5 

4*  , 

49 

48 

48  , 

4  7 

4r- 

31 

4  7 

5.0 



4.,[ 

49  ' 

4  9 

4  8  '. 

4t 

Rating  table  for  Blacksmith  Fork  power- plant  race  near  Hyrum,  Utah,  for  1906-6. 


Gose 
height. 

Feet. 
400 
410 
4  20 


Dl8- 


GaKe  ;     Di8- 


ige 
ttii 


Oase        Dis- 


charge.,   height,   charge,    height,   charge,     heigi 


*age 
sight. 


Gage 
light. 


25 
31 
37 


Feet. 
4.30 
4.40 
4  50 


Sec.-ft. 
44 

51 
58 


Feet. 
4.60 
4.70 
480 


Sec.-ft. 
66 
73 
80 


Feet. 
490 
5.00 
5.10 


Dis- 
charge. 

Sec.-ft. 
88 
96 
104 


Note.  -The  above  table  is  applioable  only  for  oi)en-channel  conditions.    It  is  based  upon  11  disch»r^ 
ineasurement.s  made  during  1904  1906  and  is  fairly  well  defined. 

Monthly  discharge  of  Blacksmith  Fork  power- plaiit  race  near  Hyrum,  Utah,  for  lUOt}. 


Month. 


January . 
February 
March . . . 
April 


May 

June 

July 

August 

SeptemJ)er. 
October . . . 
November. 
December. 


The  year . 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean.    ' 

1 

acre-feet. 

88 

66 

77.7 

47V 

80 

73 

73.8 

4.  m 

96 

.73 

77.3 

47:i" 

88 

25 

60.5, 

3.W 

88 

58 

82.6 

.vOW 

104 

58 

81.6 

4!«V^ 

88 

58 

80.3 

4WD 

88 

88 

88.0 

h.W') 

88 

80 

83.5 

4.9:'i 

80 

80 

80.0 

4.<LV 

73 

66 

71.6 

4.-.W 

73 

66 

70.1 

4. 310 

104 

25 

77.2 

56.(1* 

' 

WASATCH   MOQNTAINS   DRAINAGE.  31 

WEBER  RIVER  BASIN. 
DESCRIPTION    OF   BASIN. 

Weber  River  rises  on  the  northern  slope  of  the  Uinta  Mountains 
and  flows  in  a  tortuous  course  northwestward  into  Great  Salt  Lake. 

The  upper  portion  of  the  basin  is  very  rough.  The  liighest  peaks, 
reaching  an  elevation  of  about  13,000  feet;  are  masses  of  sandstone 
and  quartzite,  entirely  barren  of  vegetation  and  covered  with  snow 
for  almost  the  entire  year.  Farther  down  the  prevailing  formation 
is  limestone,  overlain  with  sandstone  and  conglomerate.  A  thin 
layer  of  soil  covers  the  basin  in  patches  and  supports  small  groves  of 
fir  and  aspen.  There  are  no  extensive  forests,  meadows,  or  marshes. 
The  greater  part  of  the  precipitation  is  in  the  form  of  snow,  the  melt- 
ing of  which  is  the  chief  source  of  the  spring  flood  and  early  summer 
flow.  A  large  part  of  the  normal  flow  is  derived  from  springs,  which 
are  well  distributed  over  the  area.  Numerous  tributaries,  all  short 
and  confined  to  steep,  narrow  canyons,  enter  all  along  the  course. 

Between  Oakley  and  Croyden  the  river  traverses  a  very  narrow 
valley  comprising  irrigated  farms.  The  principal  formation  over 
this  area  is  of  conglomerate  and  sandstone,  with  but  little  loose 
and  porous  overlying  soil  except  near  the  stream  bed,  where  the 
deposit  of  bowlders  and  soil  ranges  from  10  to  20  feet  in  depth. 
The  chief  tributaries  in  this  stretch  of  the  river  are  Beaver  Creek, 
which  enters  from  the  south  about  6  miles  below  Oakley  and  drains 
a  rough  country  about  71  square  miles  in  extent;  Chalk  Creek,  from 
the  east,  which  drains  a  rough,  dry  country,  about  248  square  miles 
in  area,  and  enters  the  Weber  15  miles  above  Croyden;  and  Lost 
Creek,  which  comes  in  from  the  east  at  a  point  about  one-half  mile 
above  the  Devils  Slide  gaging  station  and  has  a  watershed  of  205 
square  miles.  Gaging  stations  are  maintained  near  the  mouth  of 
Chalk  and  Lost  creeks. 

Between  Croyden  and  Plain  City  the  stream  flows  in  a  well-defined 
channel  through  a  comparatively  narrow,  steep  canyon,  with  occa- 
sional stretches  of  narrow  valley  containing  irrigated  farming  lands. 
The  rock  is  a  porous  and  badly  fissured  sandstone  and  conglomerate, 
with  but  little  overlying  soil.  Near  the  mouth  of  the  canyon  the 
material  is  a  very  rough  but  compact  limestone.  East  Creek,  which 
enters  near  Morgan,  discharges  but  little  water  into  the  river,  as  its 
flow  is  completely  controlled  by  a  storage  reservoir  about  5  "miles 
above  its  mouth,  the  water  being  used  for  irrigation  in  the  Morgan 
Valley,  through  which  the  Weber  flows.  After  leaving  the  Wasatch 
Range  the  Weber  enters  the  Great  Salt  Lake  Valley,  through  which 
it  flows  in  a  well-defined  channel  with  no  overflow. 

Ogden  River  joins  the  Weber  about  8  miles  above  Plain  City.  It 
drains  a  rough  and  rugged  limestone  area,  363  square  miles  in  extent, 
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in  the  western  slopes  of  the  Wasatch  Range.  The  main  stream  and 
its  numerous  short  tributaries  are  confined  to  steep,  narrow  canyons. 
The  entire  normal  flow  of  the  stream  is  diverted  for  irrigation  near 
the  foot  of  the  canyon  about  3  miles  above  the  mouth  of  the  river, 
after  being  used  for  the  development  of  power  by  the  Utah  Ijghi 
and  Railway  Company.  The  flood  and  winter  flow,  therefore,  is 
all  that  reaches  the  Weber,  except  for  a  small  amount  of  seepage 
from  the  irrigated  district.  The  city  of  Ogden  also  derives  its  water 
supply  from  Ogden  River. 

There  are  at  present  no  storage  reservoirs  on  the  Weber,  but  a 
number  of  possibilities  exist. 


WEBER    RIVER    NEAR  OAKLEY,    ITAH. 

This  station  was  established  October  22,  1904.  It  is  located 
approximately  200  feet  vsouth  of  the  main  canyon  road,  about  3  miles 
above  Oakley,  Utah,  and  is  above  all  diversions  to  the  Kamas  prairie 
region.  The  object  of  the  station  is  to  determine  the  amount  of 
water  available  for  diversion  through  the  low  Kamas  Pass  into  Provo 
River,  which  is  a  part  of  the  reclamation  scheme  in  the  development 
of  the  Weber  River  project.  The  conditions  at  this  station  and  the 
bench  marks  are  deseribed  in  Water-Supply  Paper  No.  176.  page  36. 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

TJucharyc  measuremenU  of  Weber  River  near  Oakley,  Utah,  in  1906. 


Dale. 


ITydrographer. 


January  9 W.  G.  Swendaen 

May  31 U.S.  Kleinachmidt . 

August  11 Thos.  Grieve,  jr 


Width. 

1 

Area  of 
section. 

Gage 
height. 

Feet. 
4R.5 
51 
46 

Sq.ft. 
3&6 
146 

74 

Feet. 
5.10 
5.96 
4.50 

DIs- 
charpp 

Sec.f. 

IJ7 


o  Ice  1.55  feet  thick,  gage  height  to  top  of  ioe  5.50  feet. 
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Daily  gage  height,  in  feet,  of  Weber  River  near  Oakley,  Utah,  for  1906. 


1. 

2. 
3. 
4. 


25 

2« 

27 
28 
29 
30 
31 


Day. 


Jan. 


Feb.     Mar.     Apr.     May.  '  June.  |  July.  I  Aug.  i  Sept.  I  Oct.   ^  Nov. 


Dec. 


I 


5.25  I    4.5 


4.05 


0 

4.8 

7 

1  - 

8 

9 

10 

5.1 

1    5.1 

4.1 

11 

12 

,     .1 

13 

14 

15. 

1 

Hi 

4.7 

1 

17 

,    4.1 

18 

4.0 

19 

1 

20 

21 

1 

22 

' 

23 

24 

4.05 

4.25 

1 

4.05    

\ 
I 

4. 2 

42 
4.2 
4,2 
4.2 
4.15 

4.2 

4.2 

4.25 

4.3 

4.4 

4.5 
4.45 
4.45 
4.5 
4  55 

4  6 
47 
4  8 
485 
4  9 

5.0 

5.2 

5.55 

5.5 

5.2 

5.0 
4  7 
4  7 

48 
48 


4  85 

49 

5.0 

5.2 

5.4 


I 


5. 
5. 
5. 
5. 
6. 


6.2 
6.4 
6.1 

6.0     

5.9    I    7.2 


5.9 
6.1 
6.1 
6.2 
«.4 

6.5 

6.2 

6.0 

6.05 

6.2 

6.8 
7.3 
8.0 


5.95 

5.9 

5.9 

5.8 
5.85 


85 
7 


5. 
5.7 
5.6 
5.55 


5.55 

5.4 
45 
35 
3 


4  6 
4  65 
4  65 
4  6 
4  6 

4  55 
45 
45 
4  5 

4  5 

4  45 
4  45 
47 
455 
4  4 


I 


5.7 

7.7 

5.3 

44 

5.6 

6.9 

5.25 

4  4 

5.6 

6.7 

5.25 

44 

5.9 

6.7 

5.2 

4  4 

0.2 

0.4 

5.2 

4  9 

4  7 
47 
4  65 
4  6 
4  6 

4  5 
45 
4  45 
4  45 
44 

4  4 
4  4 
4  4 
44 
4  4 


4 
4 
4. 
4 
4 


6.4 
0.5 
6.5 
6.6 
6.2 

6.1 
6.2 
6.7 
6.3 
6.2 
6.0 


6.5 
6.4 
6.3 
6.2 

5.8 

519 

5.9 

0.05 

5.9 

5.85 


5. 15 
5.1 
5.0 
4  95 

48 

48 
4  75 
4  7 
4  65 
4  6 
4  6 


I 


4  9 

44 

5.1 

4  4 

49 

435 

4  7 

4  35 

4  6 

4  35 

4  6 

4  35 

4  6 

4  25 

455 

4  25 

455 

425 

4  4 

425 

4  4 

4  25 
4  25 
4  25 
425 
4  25 

4  25 
4  25 
425 
4  25 
4  25 

4  2 
42 
4  2 
4  2 
4  2 

42 
4  2 
4  2 
4  2 
415 

415 
415 
415 
415 
42 

42 
4  2 
4  2 
42 
4  2 
42 


4  2 
4  2 
4  2 

42 


4  6 
4  5 
4  45 


42 

'44" 

1 
4  2 

4  2 

4  2 

4  is 

42 

4  15 

415  1 

415  1 

415 

415  ' 

415  1 

415 

1 

405 

415  I 

415 

41 

41 

4  2 

415 

4  2 

4  25 

415 

425 

4  3 

43 

415 

4  4 

43 

4  5 

4.15 

46 

Note.— Ice  conditions,  January  1  to  March  30,  with  average  ice  thickness  of  about  1.0  foot;  November 
19  to  December  2,  with  a  maximum  thickness  of  1.0  foot;  and  December  15  to  25.  River  free  of  ice 
December  3  to  14/  and  Dc«eml)eT  26  to  31. 

Rating  table  for  Weber  River  near  Oakley,  Utah,  for  1905-6. 


Gage 
height. 

Dis- 
charge. 

I    i^ 
1   Gage 

;  height. 

Dis- 
charge. 

Gage 
;'  height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

'    Gage 
,  height. 

Dis- 
charge. 

Feet. 

'"t 

Feet. 

Sec.-ft. 

1    Feet. 

Sec.-ft. 

Feet. 

Sec.-fl. 

'    Feet. 

Sec.-ft. 

4  00 

1    480 

5.50 

490 

1    0.20 

917 

1    <i.  JM) 

1,490 

4  10 

58 

4  90 

241 

'    5. 00 

542 

0.30 

990 

1     7.00 

1,580 

4  20 

73 

5.00 

275 

5.70 

597 

0. 40 

1,000 

7.20 

1,760    1 

4  30 

90 

5.10 

312 

5.80 

055 

0.50 

1,145 

,'    7.40 

1,940 

4  40 

109 

5. 20 

352 

1    5.90 

716 

CtM) 

1,227 

1     7.00 

2,12c     ' 

4  50 

130 

5.30 

395 

6.00 

780 

0.70 

1,312 

7.80 

2,300    , 

4  60 

154 

5.40 

441 

,     6.10 

847 

0.80 

1,400 

1     8.00 

2,480 

4  70 

180 

!              ( 

1 

ii 
ll 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  upon  10  discharge 
measurements  made  during  1904-6  and  is  well  defined  between  gage  heights  4.0  and  0.0  leet. 


Monthly  discharge  of  Weber  River  near  Oakley,  Utah,  for  1906. 


Month. 


April 

May 

June 

July 

August 

September 

October 

November  1-19 . 


Discharge 

in  second-feet. 

Total  in 

Maximum.   M 

inimum. 

Mean. 

acre-feet. 

510  ' 

m 

182 

10,800 

1,310  ; 

225 

700 

40, 700 

2.480  ' 

055 

1.150 

(i8,400 

748  1 

154 

419 

25.800 

312  , 

109 

153 

9.410 

180  ' 

82 

110 

0,900 

82 

00 

74  8 

4.600 

73 

58 

08.5 

2,580 

The  period , 


175,000 
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WEBER   RIVER    NEAR   CROYDEN,    UTAH. 

This  station  was  established  February  1,  1905.  It  is  located  about 
H  miles  west  of  the  town  of  Croyden,  one-fourth  mile  below  the 
junction  of  Lost  CYeek  and  Weber  River,  about  three-fourths  mile 
up  the  river  from  Croyden  station  on  the  Union  Pacific  Railroad, 
and  10  miles  down  the  river  from  the  town  of  Echo,  just  below  the 
narrow  canyon  at  the  lower  end  of  Henefer  Valley. 

The  statiim  is  important  as  showing  the  amount  of  water  available 
for  storage  in  the  Ilenefer  basin,  about  2  miles  above  the  station. 
the  development  of  which  is  a  part  of  the  reclamation  scheme  on  the 
Weber  River  project.  The  winter  records  will  be  of  sp>ecial  value, 
since  the  entire  winter  flow  of  the  stream  is  at  present  discharged  as 
waste  into  Great  Salt  Lake.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page  3S. 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  nieasurenienU  of  Weber  River  near  Croydon^  Utah,  in  1906. 


Date. 

1 

Hydrographer. 



Width. 

Area  of 
section. 

I     Gage           Di*- 
height.     cbarp*. 

Feet. 

Sq.ft. 

I 

Feet.     ,    Srr.-ft. 

January  H — 

April  2<» 

May  12 

Judo  IS 

.1  \V.  0.  Swendfi 
..    H.  S.  Klolnscl 
do 

ion 

91 

93 

106 

110 

91 

87.1 
157 
355 
439 

85.5 

1.75  ! 
2.48  , 
4.40  ' 
4.90 
1.64  ! 

1=4 

unidt. . . 

.m: 

2.(N 

..    Thos.  Griove. 

.  1  do 

jr 

2.t* 

August  9 

Da 

VC 

ily  gage  height, 

in  feet, 

of  Weber  R} 

'.ver  near 

Oroydo) 

», 

Utah,  for  1906. 

hay. 

Jan.   1   Vvh. 

•| 
l.()    '     1.8 

Mar. 
1    1.9 

Apr. 
3.2 

May. 

2.87  ' 

Juno. 
4.22 

July. 
3.0 

Aug. 
1.72 

1 

i  Sept. 
1    2.15 

Oct. 

Nav. 
1.82 

IX. 

1 

1.8 

LU 

2 

..        1.6         l.?/) 

1.8 

2.6 

2.86 

4.0 

'3.2 

1.85 

1    2.35 

1.89 

1.9 

1.72 

3 

l.«M         1.7 

1.8    , 

2.5 

2. 89 

4.1 

3.3 

1.83 

,    2.^ 

1.8 

1.87 

l.S 

4 

1.7         l.K 

1.85  ' 

2.2 

3.15 

4.1 

3.1 

1.82 

'    2.2 

1.68 

l.N> 

l.N^ 

T) 

1.7         1.7-) 

1.8.-)  ■ 

2.25 

3.6 

4.3 

2.9 

1.84 

.    2.15 

1.79 

1.83 

1.9 

r» 

I.«         1.7 

1.8     i 

2.35 

3.(>4 

5.0 

2.8 

1.81 

1    2.1 

1.8 

1.85 

1.9i 

7 

.    1     1.7         1.7 

1.85  1 

2.5 

3.66 

4.9 

2.75 

1.7 

2.a5 

1.78 

1.87 

l.iC 

H 

.   .     1.7         l.(> 

1     1..S5 

2.98 

3.68 

4.35 

2.7 

1.71 

2.0 

1.79 

1,9 

1.5' 

0 

.    .,     1.7«        l.(w) 

1.9 

3.1 

3.8     , 

4.15 

2.68 

1.7 

i    2.0 

1.68 

1.87 

l.»i 

10 

...     1.0        i.(>r» 

l.<»5  ' 

'l.HTi 

3.9    ' 

4.3 

2.65 

1.67 

I    2.0 

1.75 

i.m 

l.S 

11 

.    .      I.e.         1.7 

1.9 

2.95 

4.1     ' 

4.4 

2.5 

1.66 

i    2.0 

1.76 

1.85 

2.04 

12 

..    '     1.0    '     1.75 

1.9 

2.9 

4.1     1 

4.8 

2.45 

1.65 

1    2.0 

1.75 

1.82 

13 

...'     l.G    '     1.7/i 

2.2     ' 

2.a5 

4.09  , 

5.3 

2.4 

1.67 

1.96 

1.75 

1.83 

2.ie 

14 

..1    i.iyi  .    1.8 

2.1 

2.6 

4.1     I 

5.4 

2.4 

1.65 

2.0 

1.76 

1.82 

1.9 

!.'> 

1.7     ,     1.9 

...i     1.7    ,    2.0 

1    2.1     1 
'    1.9    ' 

2.  (15 
2.7 

4.0    ' 
3.8 

5.0 
4.45 

2.4 
2.35 

1.65 
1.67 

1.93 
2.0 

1.78 
1.77 

1.84 
1.84 

1.7:5 

10 

1.7 

17 

1.7         1.8.5 

1     l.HTy  1 

2.  STi 

3.7     1 

4.5 

2.3 

1.67 

2,0 

1.76 

I.S5 

l.> 

1« 

.    .'     1.7.')       1.8.') 

1      1-8.')   1 

3.1 

A.  ST) 

4.45 

2.2 

1.67 

2.0 

1.75 

l.S 

IS 

19 

...      2.1     '     1.8.') 

l.S.") 
'     1.8     1 

3.  ft') 

3.m 

3.6     1 
3.9     , 

4.0 
3.9 

2.15 
2.1 

1.75 
2.0 

1.98 
1.9 

1.76 
1.77 

1.73 
1.74 

I.S9 

•21) 

...      2.0     ,     1.8 

i.y 

21 

.    .      2.0     1     l.S.-) 

1  1.9  ; 

3. 15 

4.0    1 

3.75 

2.0 

2.5 

1.96 

1.76 

1.78 

l.S 

22 

...      1.9     1     1.8 

1     2.0     ' 

3.35 

4.2    , 

3.7 

1.95 

2.65 

I     1.98 

1.75 

1.9 

I7b 

23 

1.8     ,     1.8 

I     2.2     ' 

3.5 

4.15 

3.68 

1.9 

2.67 

1     1.89 

1.73 

1.74 

1  ?v3 

•»  1 

...      1.8     '     1.8 

1     2.45  1 

3.  .V) 

4.1     1 

3.5 

1.9 

2.4 

1.87 

1.75 

1.79 

LJi: 

2. 

1.  a-)  1     1. 8.) 

'     3.1     , 

3.  35 

4.3    1 

3.0 

1.89 

2.3 

'    1.89 

1.8 

1.8 

!.!!» 

2t> 

...      l.S     '     1..V) 

'     3.2     , 

3.2 

3.8     1 

3.0 

1.87 

2.25 

'    1.8 

1.8 

1.89 

1.* 

27 

...      1.8    1     1.8 

1    3.0    , 

3.15 

4.4     1 

3.1 

1.85 

2.2 

i    1.8 

1.79 

1.85 

2-1 

2X 

....     1.8     1     1.9 

1    2.65 

3.0 

4.8     , 

3.15 

1.79 

2.15 

,    1-8 

1.8 

1.87 

2.05 

29 

...      1.8    ' 

2.(i2  ' 
2.75  1 

2.9 
2.85 

5.2     1 
4.8 

3.5 
3.1 

1.68 
1.60 

2.1 
2.05 

1.79 
'    1.78 

1.78 
1.79 

1.86 
1.79 

2.0 

30 

...      1.75  1 

1.9 

31 

...      1.8    1 

2.6 

1 

4.55 

1 

1.7 

2.1 

1.78 

1.89 

Note.— Flow  during  the  winter  period  was  probably  not  greatly  affected  by  Ice  conditions. 
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Rating  tables  for  Weber  River,  near  Croydon,  Utah. 

FEBRUARY  1,  I9a5,  TO   MARCH  31,  V.m.a 


Gai 


St. 


DJR- 


Gaee 


^; 


Dis- 


Ga 


height,    charge,     height,   charge,     height,  i  charge,     holg 


rht. 


Dis- 


Gage 


gw 
[ht. 


Feet.      Sec.-ft.  Feet.      Sec.-ft.  Feet. 

1.40  ,    50  I  1.80  '    IGO  2.20 

1.50      73  ,1  l.SO     195  2.30 

1.60  I    99  2.00  '    233  '   2.40 

1.70     128  2. 10  I    274  l   2.50 


Sec.-ft. 
319 
368 
422 
480 


Feet. 
2.60 
2.70 
2.80 
2.90 


Dis- 
charge. 

Gage 
1  height. 

1     Dis- 
,  charge. 

Sec.'ft. 
541 
605 
673 
745 

Feet. 
3.00 
3.10 
3.20 
3.30 

1 

I  8ec.-fl. 

\  820 
QOO 
985 

1     1.070 

_ 

_ 

1 

APRIL  1.  1906.  TO  DECEMBER  31.  1906.fr 


1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


110 
138 
166 
202 
240 
280 
322 


2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


3(i8 
418 
472 
526 
584 
646 
712 


2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


782 

856 

930 

1,008 

1,090 

1,174 


3.60 
3.70 
3.80 
3.90 
4.00 
4.20 


3.50  I  1,260 


1.348 
1,438 
1,528 
1.620 
1,716 
1,916 


4.60 
4.80 
5.00 
5.20 
5.40 


2.318 
2.524 
2,732 
2,940 
3.152 


4.40         2,116 


a  This  table  is  applicable  only  (or  open-channel  conditions.  It  is  based  upon  8  discharge,  measure- 
ments made  during  1905  and  first  quarter  of  1906,  and  is  well  defined. 

t>  This  table  is  applicable  only  for  open-channel  conditions.  It  is  iiased  upon  4  discharge  measurements 
jiiade  during  1906  and  the  fonn  of  the  previous  curve,  and  is  well  defined. 

Monthly  discharge  of  Weber  River  near  Croydon,  Utah,  for  1906. 


Month. 


Discharge  In  second-feet. 


Maximum. 


January i 

February 

March > 

April , 

May I 

Jane | 

July 

August ' 

September \ 

October j 

N  o  vem  Ijer ' 

DecemtKjr 

The  year 


274 

•    233 

986 

1,300 

2,940 

3,150 

1,090 

627 

472 

236 

240 

368 

3,150 


Minimum.  ,    Mean. 


Total  in 
acre-feet. 


99 
99 
160 
368 
754 
856 
160 
152 
195 
177 
177 
166 


145  I 
157 
327 
802 
1,660 
1.850 
474 
268 
280 
192 
215 
236 


90 


550 


8,920 

8,720 

20,100 

47,700 

102,000 

110,000 

29.100 

16,500 

16.700 

11,800 

12,800 

14,500 


389,000 


WEBER    RIVER    NEAR   PLAIN    CITY,  UTAH. 

This  station  was  established  in  1903  under  the  direction  of  the 
State  engineer  of  Utah,  i^nd  was  maintained  under  his  direction  until 
May  14,  1905,  when  it  was  taken  up  by  the  United  States  Geological 
Survey  with  the  stipulation  that  the  expense  of  daily  gage  readings 
should  be  defrayed  by  the  State.  It  is  located  at  the  Plain  City  and 
West  Weber  highway  bridge,  about  10  miles  west  of  Ogden,  on  the 
main  road  leading  to  Plain  City  and  W^est  Weber,  below  all  points  of 
diversion  from  and  inflow  to  the  stream. 

The  station  is  important  as  showing  the  amount  of  water  dis- 
charged by  the  stream  into  Great  Salt  Lake,  information  necessary 
to  the  adjudication  of  water  rights  on  the  Ogden  and  Weber  rivers. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  176,  p.  41. 
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Difcharge  measurementt  of  Weber  River  near  Plain  City^  Utahy  for  2906. 


Date. 


March  28 
If  ay  14 


llydrographer. 


W.  O.  Swondscn. . . 
H.S.  KioinfKhmlilt 


Width. 


June  1 1 do 

June  14 '  Thofl.  Grievf,  jr. 

June  27 ' do 

July  16 ' do 

August  1 1 do 


Feet. 
124 
139 
131 
133 
115 
93 
3() 


Area  of 
se<;tion. 


Sq.  ft. 

824 
1.280 
1.640 
1.460 

432 

151 
14.8 


Gage  If'v 

heif^t.      ch&nT' 


Feet. 

la 

13. 

16- 

14. 

& 

4.0 
2.6 


1.  4 

4'^. 

4in- 


Doily  gage  height,  in  feel,  of  Wcbrr  River  near  Plain  City^  Utah,  for  1906. 


Day. 


Jtti.      Fe'>.      Mar.      .\pr.     May.    June.    July.     \\\^.     Sept.  '  Oft.      Nov.    1^» 


7    I 


1 

5.0 

2 

5.0 

3 

4 

<.G 

4.9 
4.9 

6 

4.8 

6 

7 

^  2 

J-? 

8 

4.8 

9 ' 

4.9 

10 

11 

4.3 

5.0 
4.9 

12 

4.8 

13 

14 

4.U 

4.8 
4.9 

15 

5.1 

1 
16 ' 

5.3 

17 

5.2 

6.3 

18 

5.3 

19 

5.3 

20 

21 

7.4 

5.4 
5.5 

22 

5.5 

23 

5.4 

24 

25 

5.3 

5.3 
5.3 

26 

5.3 

27 

28 

5.1 

5.4 
5.4 

29 

30 

31 1 

5.4 

5.6 

10.2 

10.1 

16.3 

7.8 

2.8 

5.3 

4.3 

5.1 

5.4 

9.8 

9.9  , 

16.8 

7.5 

2.7 

5.7 

4.2 

5.2         :■ 

5.3 

9.0 

9.8 

16.0 

'      7.3 

2.7 

6.0 

4.1 

5.2       .' 

5.3 

8.0 

10.3 

15.6 

6.8  I 

2.7 

5.5 

4.1 

5.2        ••■ 

5.4 

8.2 

12.7 

15.2 

6.4  ' 

2.7 

5.2 

4.1 

5-2        r  • 

5.5 

8.2 

12.2 

15.0 

5.9 

'2.6 

5.1 

4.1 

1       5.2       >  '■ 

5.4 

8.3 

12. 4 

16.0 

5.6 

2.6 

4.9 

4.2 

5.1        5'' 

5.3 

9.2 

12.4 

15.8 

5.3 

2.6 

4.8 

4.2 

5.1       i 

5.3 

9.9 

12.8 

15.6 

5.2 

2.6 

4.7 

4.3 

.5.1 

5.5 

10.6 

13.0 

14.7 

5.1 

1 

2.6 

4.5 

4.3 

0.1 

5.7 

10.2 

13.2 

14.0 

4.9' 

2.6 

4.4 

4.3 

5.1        -^  * 

6.3 

9.8 

13.8  j 

14.2 

4.8 

2.6 

4.4 

4.3 

5,0 

7.4 

9.1 

14.4  < 

14.4 

4.5  1 

2.6 

4.3 

4.3 

5.0        '. 

6.8 

9.1 

13.0 

14.7 

4.2 

2.6 

4.3 

4.2 

5.0        :  1 

6.3 

9.2 

12.5 

14.0 

4.0 

2.6 

4.4 

4.2 

5-0       : ' 

6.1 

9.8 

12.2  ' 

13.8 

3.9  ' 

2.6 

4.5 

4.3 

5.0       /' 

6.8 

10.9 

11.4  1 

13.1 

3.5 

2.6 

4.6 

4.3 

5.1        -i 

5.8 

11.8 

10.0  ! 

12.5 

3.3 

2.6 

4.6 

4.4 

5.1 

5.8 

12.1 

10.8 

10.9 

3.1 

2.6 

4.6 

4.5 

5.2        :  - 

5.9 

11.6 

11.0 

10.4 

3.0 

3.2 

4.6 

4.6 

5.2        ^■. 

6.0 

11.9 

11.6 

9.7 

2.9  ' 

6.7 

4.6 

4.7 

5.3 

6.0 

12.4 

11.8 

9.3 

2.9 

8.5 

4.6 

4,7 

5.3        .' 

7.6 

13.1 

11.6 

8.9 

2.9 

8.0 

4.6 

4.8 

5.3 

7.5 

13.4 

11.4  ' 

8.5 

2.9 

7.3 

4.6 

4.8 

5.3        .' 

10.7 

12.5 

1 

11.3  i 

8.3 

2.8 

6.2 

4.6 

4.8 

5-3        :• 

11.5 

11.9 

12.0 

8.1 

2.8  1 

6.1 

4.5 

4.9 

5.3 

11.1 

10.7 

12.7 

8.0 

2.8 

5.0 

4.5 

4.9 

5-4      : 

10.3 

10.2 

14.7 

8.3 

2.9 

5.9 

4.4 

5.0 

5,4 

9.3 

10.0 

16.0 

8.1 

2.9 

5.8 

4.4 

5.0 

5.4 

9.2 

10.0 

16.0  1 

7.8 

2.8 

6.7. 

4.3  1 

6.0 

5,5 

9.4 

17.3 

2.8 

5.5 

5.1 

m 

Note.— Ice  condition.^  January  1  to  30.    Gage  reading)  during  the  frozen  period  were  taken  tola-' 
Burfate  of  the  water. 

Rating  table  for  Weber  River  near  Plain  Cityy  Utahyfor  1906. 


Qngo 

Di.s- 

Gage 

Dis- 

1    Gage 

Dis- 

;   Gage 
height. 

'     Dis- 

Gage 
height. 

'     Dis- 

height. 

ch.^rg«'. 

height. 

charge. 

height. 

charge. 

charge. 

chaige. 

Fret. 

Sec.-fl 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec,-/t, 

2.(30 

10 

3.50 

70 

4.40 

185 

5.60 

395 

7.40 

906 

2.70 

14 

3.  CO 

80 

4.  .50 

200 

5.80 

440 

r.tJQ 

975 

2.80 

18 

3.70 

90 

1     4.(J0 

215 

6.00 

490 

7.80 

1,045 

2.91) 

23 

3.80 

102 

4.70 

230 

6.20 

•    540 

8.00 

1.115 

aoo 

28 

3.90 

114 

4.80 

245 

6.40 

595 

9.00 

1     1.500 

3.  10 

34 

4.00 

128 

,      4.90 

2(i0 

6.60 

655 

10.00 

1,895 

3.20 

40 

4.10 

142 

'i     5.00 

275 

6.80 

715 

11.00 

2.310 

3.;« 

•W 

4.20 

ira 

5.20 

315 

7.00 

775 

12.00 

2.740 

3.40 

(» 

4.;« 

170 

5.40 

355 

7.20 

835 

13.00 

3,180 

Note.— The  above  tablo  i.^  apnlicaMe  only  f  >r  open-channel  conditions.    It  is  basetl  upon  7  diachnrc" 
measurements  made  during  I'.KM*,  and  is  well  defined. 
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Monthly  discharge  of  Weber  River  near  PUdn  Cityy  Utah,  for  1906. 


Month. 


February . 

March 

April 

Ml 


lay 

June 

July 

August 

SepteTnl>er. 
October... 
November. 
Decern  lier. 


Discharge  in  Becond-feH. 


Maximum.  I  Mlnimmn. !    Mean. 


Total  In 
acre-feet. 


375 

2,520 

3,36C 

5,150 

4,920 

1,040 

1.300 

490 

295 

375 

940 


230 

335 

1.120 

1,810 

1,040 

18 

IC 

170 

142 

275 

275 


The  period, 


299 

.  830 

2,060 

2,940 

3,000 

241 

240 

238 

199 

313 

388 


16,600 

51,000 

123,000 

181,000 

179.  OOC 

14,800 

14,800 

14,200 

12,200 

18,600 

23,900 


649,000 


PROVO  RIVER  BASIN. 

DESCRIPTION   OF   BASIN. 

Provo  River  has  its  source  in  the  Uinta  Mountains  and  flows  west- 
ward in  a  steep,  narrow  canyon  until  it  reaches  Heber  or  Provo 
Valley,  through  which  it  winds  in  a  well-defined  channel.  Leaving 
the  valley,  it  flows  southwestward,  cutting  through  the  Wasatch 
Range  in  another  steep,  narrow,  and  extremely  rough  canyon,  and 
finally  discharging  its  surplus  waters  into  Utah  Lake. 

In  the  mountain  regions  the  principal  rock  is  a  compact  limestone. 
Except  in  Heber  Valley  there  is  but  little  soil  in  any  portion  of  the 
basin.  Small  groves  of  fir  and  aspen  are,  however,  scattered  over 
almost  the  entire  area,  and  there  is  a  light  growth  of  underbrush. 
There  are  no  extensive  forests,  meadows,  or  marshes.  In  the  can- 
vons  the  stream  receives  numerous  short  and  swift  tributaries, 
ileriving  their  principal  supply  from  springs,  but  a  part  also  from  the 
melting  of  the  snow,  which  covers  portions  of  the  high  mountains 
dimng  the  entire  year.  The  highest  peaks  reach  elevations  of  about 
13,000  feet. 

Heber  Valley,  which  comprises  an  area  of  about  20  square  miles, 
is  an  irrigated  farming  district,  composed  of  a  deposit  of  loose  bowl- 
ders, gravel,  and  soil,  very  porous.  Most  of  the  water  comeg  from 
the  main  stream,  though  a  part  is  received  from  small  creeks  which 
enter  the  valley  from  the  south.  The  most  important  of  these  is 
Daniels  Creek,  into  which  some  water  is  diverted  from  Strawberry 
Kiver,  a  tributary  of  Green  River,  by  three  small  canals  in  low  passes 
at  the  head  of  the  creek. 

There  are  a  few  lakes  at  the  head  of  the  river,  but  they  are  so  small 
that  they  probably  have  little  effect  in  regulating  the  flow.  There 
is  no  storage  on  the  stream  at  present,  but  a  few  possibilities  exist 
which  will  doubtless  be  developed  in  the  future,  as  the  entire  stream, 
after  being  used  at  the  mouth  of  the  canyon  for  the  development  of 
power,  is  now  utilized  on  lands  in  the  vicinity  of  Utah  Lake,  and  the 
supply  is  altogether  insufficient. 
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FBOYO     BIVER     ABOVE     TELLUBIDE     POWEB     CX>MPANT's     DAM,      NEAR 

PBOVO,    UTAH. 

This  station  was  established  March  1,  1905.  It  is  located  about 
three-fourths  of  a  mile  up  the  river  from  Upper  FaUs,  a  station  on 
the  Provo  Canyon  branch  of  the  Rio  Grande  Western  Railway,  about 
4  miles  above  the  mouth  of  the  canyon  and  800  feet  south  of  the 
canyon  road,  in  J.  W.  Slick's  pasture.  It  is  about  one-half  mile 
above  the  Telluride  Power  Company's  dam  and  above  all  diversions 
into  Utah  Lake  Valley.  The  object  of  the  station  is  the  collection 
of  data  concerning  the  amount  of  water  passing  from  the  river  into 
this  valley.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  176,  page  50. 

Dutharge  measurements  of  Provo  River  above  TeUuride  Power  Company^ s  dam,  nov 

Provo,  Utah,  in  1906. 


Date. 

Hydrographer. 

Width.' 

1 

ft 

Feet.   ' 
09 
76 
80 
96 
71 
I 

Area  of 
section. 

heij^.    1 

Feet.     1 
3.80  1 
5.30 
5.40 
7.00 
4.20 

Di»- 

1906. 
Febnmry  14. .. 

May  10 

June  3 

W.  0.  SwencUen 

Sq.  ft. 
113 
222 
244 
386 
156 

Sec.-fL 

H.  S.  Kleinachmldt 

ifi' 

Thos.  Grieve,  Jr 

933 

June  13 

do 

l.'«i2 

July  7 

do 

402 

Daily  gage  heighty  in  feet,  of  Provo  River  above  TeUuride  Company^ 8  dam,  near  iVmo. 

Utah,  for  1906. 


Day. 

Jan. 

3.8 
4.0 
4.1 
3.6 
3.&5 

3.9 

3.9 

4.25 

4.25 

5.0 

4.0 

3.75 

3.8 

3.95 

4.0 

3.95 

4.6 

4.6 

4.5 

3.75 

3.9 

3.95 

3.9 

3.8 
3.8 
3.8 
3.8 
3.7 
3.65 

Feb. 

Mar. 

Apr. 

May. 

4.5 
4.5 
4.5 
4.6 
4.8 

5.0 
4.1 
4.9 
5.0 
5.3 

5.4 
6.2 
6.3 
5.7 
5.4 

5.3 
5.2 
5.0 
5.1 
5.6 

5.8 
6.0 
6.1 
6.1 
0.1 

6.8 
6.3 
6.2 
6.4 
6.2 
5.7 

June. 

July. 

4.45 
4.45 
4.45 
4.45 
4.4 

4.4 

4.35 
4.3 
4.15 
4.1 

3.95 

Z.9 

3.9 

3.95 

4.0 

3.05 

3.95 

3.9 

3.9 

3.9 

3.9 
3.9 
4.0 
4.0 
3.95 

3.95 

3.95 

3.9 

3.9 

3.8 

3.8 

Aug 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.8 
3.8 
3.7 
3.7 
3.7 

3.65 

.3.5 

1    3.7 

3.6 

3.7 

3.85 

3.75 

3.75 

3.8 

3.9 

4.0 
3.9 
3.9 
4.1 
4.0 

4.0 
4.0 
3.9 
3.9 
3.9 

3.9 

3.85 
3.95 

4.0 

3.9 

3.9 

3.95 

3.85 

3.8 

3.85 

3.85 

3.9 

3.95 

4.0 
4.8 
4.5 
4.2 
4.1 

3.8 

3.9 

3.95 

3.8 

3.9 

3.95 

4.1 

4.2 

4.55 

4.85 

4.5 
4.4 
4.4 
4.3 
4.4 
4.5 

4.65 
4.4 

4.55 

4.1 

4.1 

4.1 

4.15 

4.25 

4.35 

4.5 

4.5 

4.5 

4.35 

4.3 

4.4 

4.45 

4.6 

4.8 

4.8 

4.75 

4.8 
4.9 
5.1 
5.0 
4.9 

4.8 
4.7 
4.6 
4.6 
4.55 



6.2 

6.7 

5.35 

5.4 

5.4 

5.5 
6.4 
5.7 
5.3 
5.5 

5.35 

6.3 

6.7 

7.1 

6.7 

6.5 
6.5 
6.0 
5.8 
5.6 

5.4 
5.3 
5.2 
5.2 
5.3 

5.4 

5.8 

5.6 

4.65 

4.5 

3.85 

3.9 

3.9 

3.95 

3.9 

3.85 

3.8 

3.8 

3.8 

3.8 

3.75 

3,75 

3.75 

3.7 

3.7 

3.7 

3.7 

3.7 

3.75 

4.08 

3.95 

4.15 

4.0 

3.95 

3.9 

3.95 

3.9 

3.9 

3.95 

3.9 

3.95 

4.0 

4.05 

4.05 

4.05 

4.05 

4.0 
4.0 
4.0 
4.0 
3.95 

3.95 

3.95 

3.95 

4.0 

4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

3.95 

3.9 

3.95 

3.9 

3.9 

3.85 

3.9 

3.9 

3.9 

3.9 

3.9 
3.9 
3.8 

3.8 
3.8 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.0 
3.9 

3.85 

3.85 

3.8 

3.8 

3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 

a85 

3.85 

3.9 

3.9 

3.9 

4.1 

4.05 

4.05 

4.0 

4.0 

4.05 

4.0 

4.0 

3.05 

3.95 

3.95  1 
3-9     ' 
3.9 
3.95  , 
3.95  ' 

3.95 
4.0 

^0     , 
3.8 

3,7     ' 

3.9 
3.9 
4.0 
4.0 
4.0 

4.0 
3.9 
3.9    > 
3.9    < 

3.8 

as 

2 

3-8 

3 1 

4 

is 

4.1 

5 

4.1.1 

6 

4  0 

7 

4-0 

8 

4.0 

9 

40 

10 

4.fi5 

11 

4.1 

12 

4.1.'; 

13 

4.^ 

14 

ir* 

4.1 
IS 

16 

a9 

17 

4.1> 

18 

4.0 

19 

4.0 

20 

4.0 

21 

3.9 

22 

3.9 

28 

S.9 

24 

4.0 

25 

4.0 

26 

4.4 

27 

4.4» 

28 

42 

29 

4.1 

30 

4.0 

31 

4.U5 

Note.— loe  conditions  January  1-15.    River  assumed  to  be  clear  of  ice  after  January  15. 


PBOVO   RIVER   BASIN. 
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Rating  table  for  Provo  River  above  Telluride  Power  Company^ 8  dam^  near  Provo,  Utahj 

for  1906. 


Gage 
height. 

Dis-    ' 
charge. 

_   _    -1 

Gag© 
height. 

Dis- 
charge. 

Gag© 
height. 

Feet. 

8ec.-ft. 

Feel 

Sec.'ft. 

Feet. 

3.50 

100 

4.3C 

442 

5.10 

3.60 

142    1 

4.40 

486 

5.20 

a  70 

m 

4.50 

530 

5.30 

2.80 

226- 

4.60 

576 

5.40 

3.99 

268    1 

4.70 

622 

5.50 

4.o:- 

310 

4.80 

670    i 

5.60 

4.10 

354 

4.90 

718 

5.70 

4.20 

3d8 

5.00 

766    1 

_    _        - 

1 

_       _          ■ 

_  1 

Dls-    .    Gag©  I     Dis- 
ehaige.    height. ,  charge. 


8ec.-ft. 

814 

862 

912 

958 

1,004 

1,050 

1,008 


Feet. 
5.80 
5.90 
6.00 
6.10 
6.20 
0.30 
6.40 


Sec.-ft. 
1,146 
1,194 
1,242 
1,288 
1,336 
1,384 
1,432 


Gage 
leignt. 


heigl 


Dis- 
charge. 


Feet. 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 


Note.— The  above  table  is  applicable  only  for  open-chaimel  conditions.    It  is  baaed  upon  5  dischaige 
measurements  made  during  lw)6  and  is  fairly  wen  defined. 

Monthly  discharge  of  Provo  River  above  Telluride  Power  Company^s  dom,  near  Provo, 

Utah,  for  1906. 


Month. 


January  16-31 

February 

March 

April 

liay 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


The  period. 


676 
354 
694 
814 
1,630 
1,880 
506 
376 
332 
268 
354 
508 


163 
100 
228 
354 
354 
530 
225 
184 
247 
226 
184 
226 


303 
238 
370 
556 

QQO 
9X>U 

1,110 
337 
251 
297 
249 
290 
327 


Total  in 
acxe-feet. 


9,620 
13,200 
22,800 
33,100 
61,400 
66,000 
20,700 
15,400 
17,700 
15,300 
17,300 
20,100 


313,000 


PROVO    RIVER    AT    MOUTH    OF    CANYON,    NEAR    PROVO,    UTAH. 

This  station  was  established  July  27,  1889,  and  was  discontinued 
June  30,  1906.  It  was  located  about  6  miles  north  of  Provo,  about 
1,000  feet  above  Olmstead  station,  on  the  Provo  Canyon  branch  of 
the  Rio  Grande  Western  Railway,  and  1,200  feet  above  the  power 
house  of  the  Telluride  Power  Company.  The  conditions  at  this 
.station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  176,  page  53,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Daily  gage  height ,  in  feel,  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

ti. 

7. 

H. 

9. 
ID. 
11. 
12. 
13. 
14. 
15. 
16. 


I 


Jan. 


3.35 
3.80 
3.62 
3.71 
3.66 


3.61 
3.31 
3.60 
3.46 
3.65 
3.65 
3.70 
3.78 
4.00 
3.99 
4.12 


I 


Feb.    Mar.  I  Apr.  '  May 


3.60 
3.68 
3.60 
3.52 
3.55 
3.56 


55 
55 
54 
70 
3.55 
3.61 
3.50 
3.70 
3.95 
4.05 


4.05 
3.90 
3.85 
3.88 
3.82 
3.85 
3.80 
3.95 
4.02 
4.15 
4.05 
5.15 
4.68 
4.40 
4.22 
4.06 


4.90 
4.70 
4.55 
4.45 
4.28 
4.28 
4.35 
4.42 
4.65 
4.85 
4.90 
4.82 
4.70 
4.55 
4.60 
4.80 


Jan. 

Feb. 

1 
Mar.    Apr. 

May. 

5.52 

June. 

3.91 

3.95  !  4.05 

4.92 

6.15 

4.05  ,  3.90     4.05 

5.15 

5.40 

5.05 

5.15  ,  4.12     3.95 

5.12 

5.50 

5.92 

4.90  i  4.06     4.10 

5.10     5.92 

5.90 

4.38  1  4.20     4.02 

5.25  1  6.10 

5.75 

4.00     408 

4.25 

5.40  1  6.20 

5.66 

3.92     3.95 

4.60 

5.40  '  6.25 

5.55 

4.04     3.88 

4.95 

5.  40     6. 30 

5.50 

3.95     4.00 

5.28 

5.30     6.32 

5.25 

3.91  I  3.92 

5.50 

5.20  ,  6.08 

5.05 

3.91 

3.90 

4.90 

5.00     6.42 

5.10 

3.75 

3.98     4.82 

4.05     6.58 

5.18 

3.55 

4.70 

4.95     6.60 

5.10 

3.62 

4.65 

4.90 

6.18 

5.08 

3.69 

4.45 

5.92 

NoTK.— Blight  lee  conditions  during  January. 
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SUBPACE   WATER  SUPPLY,   1906. 


HOBBI.I:  CREEK  BASIK. 

HOBBLE  CREEK,  NEAR  SPRINGYILLE,  UTAH. 

Hobble  Creek  rises  on  the  western  slope  of  the  Wasatch  Moun- 
tains and  flows  in  a  general  southwesteriy  direction  to  Utah  Lake. 
There  is  little  overlying  soil  and  but  a  scanty  growth  of  timber  or 
brush.  The  steep,  narrow  canyon  in  which  the  stream  flows  is 
broken  here  and  tliere  by  narrow  openings  or  flats,  covered  wdth  a 
shallow  deposit  of  bowklers  and  soil  and  comprising  irrigated  faniis. 
As  these  tracts  He  along  the  banks  of  the  creek,  a  large  part  of  the 
water  used  on  them  is  returned  to  the  stream  as  seepage.  There 
are  no  tributaries  of  importance,  but  short,  intermittent  streanvs. 
each  of  which  is  confined  to  a  steep,  narrow  canyon,  enter  all.aloiur 
the  course.  There  are  no  storage  reservoirs,  lakes,  or  marshes  to 
control  the  flood  discharge,  which  occurs  in  the  spring  as  the  result 
of  melting  snow.  The  entire  normal  summer  flow  is  used  for  irri- 
gation, but  the  diversion  takes  plac«  for  the  most  part  at  the  mouth 
of  the  canyon  below  the  gaging  station. 

The  station  was  established  March  23,  1904.  It  is  located  about 
1  mile  above  the  mouth  of  the  canyon,  4  miles  southeast  of  Spring;- 
ville,  Utah,  600  feet  northeast  of  the  head  of  Mapleton  Canal,  and 
about  1,200  feet  southwest  of  the  Springville  electric  power  plant. 
The  conditions  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  176,  page  58,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  m^asuretnents  of  Hobble  Creek  near  Springville,  Utah,  in  1906. 


Date. 


Ilydrographer. 


w{/i*Ki     Area  of        Gaso     |      Dis- 
"*°^'^-  section.  I  height,      chargr 


July  3 Thos.  Grieve,  jr. 

August  7 do 


Feet. 
18.5 
17.5 


Sq.  ft. 
17.8 
16.1 


Feet. 
1.95 
1.53 


Sec.-ft 

19.: 


SPANISH   FOBK   BASIS'. 
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Daily  gage  height  y  in  feet  j  of  Hobble  Creek  near  Springville^  Utah,  for  1906. 


June. 

July. 

Aug. 

Sept. 

Oct. 

1.5 

1.6 

1.6 

1.65 

1.65 

1.66 

1.6 

1.5 

1.46 

1.4 

l.*46 
1.46 
1.5 

i'.h" 

1.6 
1,5 
1.55 
1.55 

"  i.5  ■ 

1.5 
1.5 
1.5 

1.6 
1.5 

Nov. 

1 
Dec. 

2.5 
2.45 
2.4 
2.35 

1.85 
1.85 
1.9 
1.9 

1.85 

1.86 
1.85 
1.85 
1.85 
1.8 

1.8 

1.75 

1.76 

1.75 

1.75 

1.75 
1.75 
1.75 
1.76 
1.76 

1.7 
1.6 
1.6 
1.6 
1.55 

'    1.66 
1.65 
1.65 

1.6 

1.65 
1.6 
1.6 
1.6 

1.55 

1.5 

1.55 

1.55 

1.55 

1.55 

1.55 

1.6 

1.6 

1.65 

1.55 

1.55 
1.65 
1.55 

"i.'iV 

1.55 

1.55 
1.55 
1.5 

1 

"i'.h' 

2.35 
2.4.5 
2.3 

1.5 

1.45 
1.6 

1.6 

"I'.'sh 

2.25 

2.25 

2.2 

1.5 
1.5 
1.5 
1.6 
1.6 

1.56 

2.2 
2.2 
2.15 

2,15 

1.5 

1.56 

1.55 

1.5 

1.65 

1.65 

"i.i" 

1.7 

1.65 

1.6 

1.6 

1.65 

1.55 

1.55 

1.6 

1.65 

1.57 

1.56 

1.66 
1.55 
1.55 

"i.'e" 

1.56 

1.6 

1.5 

1.56 
1.56 
1.56 
1.65 
1.55 

1.55 
1.56 
1.55 
1.55 
1.4 

"i'.'&' 

2.15 
2.16 
2.1 
2.0 

i."ft5 

1.6 

"1.45' 
1.45 

1.5 

"I'.'sh 

1.66 

1.85 
1.85 
1.9 

1.5 
1.5 

"i.'M 
"I'.hh 

1.8 

i.5 
1.5 
1.5 

'  i.'s' 

1.65 

8PANI8II  FORK  BA8IN. 


DESCRIPTION   OF   BASIN. 

Spanish  Fork  rises  in  the  Wasatch  Mountains  and  flows  north- 
westward into  Utah  Lake.  The  area  is  generally  barren,  with  but 
little  timber  or  brush.  The  stream  is  confined  to  a  steep,  nar- 
row canyon,  with  a  very  few  small  openings  in  which  are  irrigated 
farms.  The  tributaries  are  all  short  and  many  of  them  are  inter- 
mittent. The  most  important  are  Diamond  Fork  and  Thistle  Creek, 
which  enter  about  8  and  10  miles,  respectively,  above  the  gaging 
station,  and  which,  like  the  main  stream,  occupy  steep  narrow  can- 
yons. The  normal  flow  comes  largely  from  springs,  scattered  over 
the  entire  basin;  the  flood  discharge  is  direct  surface  run-off  from 
melting  snow. 

There  are  no  storage  reservoirs  on  the  stream  and  but  little  of  the 
flow  is  diverted  above  the  gaging  station  at  Spanish  Fork;  the 
entire  normal  flow  is,  however,  diverted  at  the  mouth  of  the  can- 
yon, immediately  below  the  station,  and  used  for  irrigating  lands 
near  Utah  Lake. 
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SURFACE  WATER  SUPPLY,  1906. 


SPANISH   FORK   NEAR   SPANISH   FORK,  UTAH. 

This  station  was  established  May  23,  1900,  and  reestablished 
March  26,  1903.  It  is  located  600  feet  above  the  dam  of  the  Ea.st 
Bench  Irrigation  Company,  5  miles  southeast  of  Spanish  Fork,  and 
300  feet  southwest  of  the  main  line  of  the  Rio  Grande  Western 
Railway. 

Records  at  this  station  are  of  importance  in  connection  with  the 
Strawberry  Valley  storage  reservoir  project,  under  a  plan  to  divert 
water  from  that  basin  into  Spanish  Fork  near  its  head  and  cany  it  to 
distribution  canals  below.  The. conditions  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  176,  page  60,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years 

Diicharge  mtaxurnntnU  of  Spanish  Fork  near  Spanish  Fort.  Utah,  in  1906. 

Area  of  i     Uaj^c  Di9- 


D8t«. 


1906. 
January  20. 
February  4 
March  3 — 
March  22. . . 
April  28. . . . 

May  10 

May  19 

June  2 

June  12 

July  3 

August  1 ... 
October  17. 


Hydrofcrapher. 


Width. 


section,     height.   ■   chai^ 


W 


(i.  Swondscn — 

.do 

.do 

.do 

S.  Kleinschmidt . 

...do 

Thos.  Grieve,  jr 

....do 


H 


.do. 
.do. 
.do. 
.do. 


Feet. 

Sq.ft.    i 

34.5 

23.4 

35.5 

27.3 

34.5 

25.5 

36.1 

32.5 

39.5 

73.4 

48.0 

122 

46.0 

125 

4ao 

94.5 

39.0 

80.0 

38.0 

45.5 

37.0 

30.4 

37.0 

27.5 

Feet. 

Sec.-fr 

1.49 

:\< 

1.4S 

<B.*. 

1.40 

SJ.'j 

1.55 

1® 

2.40 

3C 

3.74 

801 

3.74  , 

693 

2.S5  ' 

472 

2.50 

3»» 

1.70 

ir: 

1.40 

9b 

1.25 

90 

Daily  gage  height  j  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1906. 


Day. 


1. 
2. 
3. 

4. 

5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.45 

1.55 

1.4 

1.4 

1.4 


1.35 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.4 

1.55 

1.55 

1.4 

1.4 

1.4 

1.45 

1.5 

1.45 

1.5 

1.45 

1.45 

1.5 

1.45 


Feb.  ,  Mar.     Apr.  ,  May.  !  June.    July.  1  Aug.     Sept.     Oct.     Not.     I»ec. 


1.45 

1.4 

1.4 

1.45 

1.5 

1.6 

1.5 

1.45 

1.45 

1.45 

1.5 
1.5 
1.5 
1.5 
1.55 

1.65 

1.5 

1.55 

1.6 

1.45 


1.55 

1.5 

1.4 

1.5 

1.46 

1.45 

1.4 

1.45 

1.5 

1.6 


2.0 
2.0 
1.8 
1.6 
1.8 

1.8 
2.2 
2.2 
2.2 
2.4 


2 

25 

25 

6 

5 


1.55 
1.6 

6 

45 

5 


1.45 

1.5 

1.5 

1.3 

1.45 

1.5 
1.6 


2. 
2. 
2. 


0 

35 

8 


1.45 

1. 

1. 


5 


2.3 
2.0 
1.9 
1.8 
1.9 
2.0 


5 

4 

2 

25 

4 


2.5 

2.8 

2.45 

2.8 

2.6 

2.75 

3.05 

2.8 

3.5 

2.85 

a6 

2.85 

3.58 

2.65 

3.9 

2.6 

3.9 

2.5 

44 

2.65 

4.4 

2.5  ; 

4.5 

2.5    ' 

4.6 

2.45  1 

3.9 

2.45 

1.76 

1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

1.6 

1.6 

1.6 


3.9 


2.45 
.2.8 
3.2 
3.1 
3.0 

3.0 

3.1 

3.3 

3.25 

2.9 

2.75 

2.66 

2.6 

2.65 

2.5 


3.85 

3.8 

3.8 

3.8 

3.95 

2.4 

2.35 

2.2 

2.12 

2.05 

2.0 


4.0 

3.9 

3.65 

3.6 

3.35 

3.2 

3.26 

3.3 

3.2 

3.1 

2.85 


1.9 
1.85 

.85 
86 
.8 


1.8 

,     1.8 

1.8 

1.8 

I     1.8 


1.55 

1.55 

1.5 

1.5 

1.6 

1.55 

1.5 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.65 

1.6 


1.5 

1.45 
45 
45 
45 
4 


I 


1.45 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.4 
1.35 

1.35 

1.35 

1.35 

1.4 

1.65 

1.45 

1.5 

1.4 

1.35 

1.36 

1.35 

1.35 

1.35 

1.36 

1.3 

1.4 


1.35 

1.6 

1.45 

1.35 

1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.3 
1.3 
1.3 
1.3 
1.35 

1.45 
1.35 
1.35 
1.35 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.25 


1.25 
1.25 
1.25 
1.25 
1.25 


1.25  I 
1.26 
1.25  I 
1.25  1 
1.-25 


1.25 
1.25 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.25 
1.26 

1.25 

1.2 

1.2 

1.2 

1.25 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 


1.25 

1.25 

1.25 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 


i.;o 

1  3 
1.3 

1.4 

l.ii 

I  3 
1.35 

L25 
1.25 


1.3   : 

1.25 

1.25 

1.23 

1.25 

1  4 

1.25 

1.3 

1.25 

i.i 

1.35 

M 

1.25 

1  1 

1.2     1 

].l 

1.15 

1.2 

1.2 

1.25 

1.2 

1.25 

1.2 

1. 25 

1.2 

\.2c 

1.2 

1.25 

1.25  { 

1.25 

L25 
1.25 
1.25 
1.25 
1.25 


1.4 

1.5 

1.4 

1-3S 

1.5 

L3 


flVAKISH   FORK    BASIN. 
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Daily  discharge ^  in  second-feet^  of  Spanish  Fork  near  Spanish  Forky  Utahyfor  1906. 


Day. 


Jan.   Feb. 


4. 

5. 

8. 

9. 

10. 

II. 
12. 
13. 
14. 
15. 

16. 
17. 

IS. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2r.. 

27. 
2S. 
•29. 
30. 
31. 


m 

89 
5V 
57 
57 


68 
57 
57 

68 
78 


78 

/8 

57 

78 

78 

68 

78 

68 

57 

68 

481 
57 
57  , 

68| 
57  ' 

I 

57  I 
57 
57  ' 
89  I 
89  , 

57  I 

67 

57 

68 
78 

68 

78 

68  j 

68 

78 

68 


78  I 
78 
78  ■ 
78  I 

89 

I 

89  I 
78  ' 
89  . 
100 
68 

89  ' 

78 

78 

68 

78 

68 
78 
78 


Mar. 


89 

78 

5; 

80 
70 

74 
74 
75 
85 
110 

278 
292 
294 
116 
93 

80 
.M 
95 
53 

84 

96 
123 
233 
328 
455 

316 
233  I 
215  ! 
177  ' 
215  > 
233 


Apr.     ICay.  <  June.    July.     Aug.  i  Sept 


233 
233 
177 
122 
177 

177 
288 
288 
288 
344 

372 
344 
288 
302 
344 

357 
455 
567 
538 
510 

510 
538 

580 
483 

442 
385 
372 
382 
368 


368  i 
354  , 
393 
515  < 
637 

665  , 
658  I 
743 
742 

874 


I 


874 
907 
905 
743 
741 

747 
724 
722 
720 
750 

765 
740 
672 
660 
593 

555 
570 
585 
560 
533 
467 


456 
454 
426 
439 
452 

452 
396 
385 

358 
3/2  i 

358 
358 
344 
344 
331 

318 
277 
257 
240 
227 


169 

158 
158 
158 
158 

148 
148 
138 
138 
138 

129 
129 
120 
120 
138 

129 
120 
138 
129 
120 


203 

120 

192 

120 

192 

120 

192 

148 

180 

120 

180 

120 

180 

112 

180 

112 

180 

112 

180 

112 

104 

112 
104 
104 
104 
96 

96 
96 
88 
88 
88 

88 
88 
88 
104 
96 

96 

96 

96 

104 

148 

112 

120 

104 

96 

96 

96 
96 
96 
96 
88 
104 


96 

120 

112 

96 

96 

96 
96 
96 
96 
96 

88 
88 
88 
88 
96 

112* 
96 
96 
96 
88 

88 
88 
88 
88 
88 

88 
88 
88 
88 
81 


Oct. 


81 
81 
81 
81 
81 


Nov.    Dec. 


81 
81 
81 
88 
88 


81 
88 
88 
104 
96 


81 

88 

88 

81 

88 

81 

81 

88 

81 

81 

88 

81 

81 

88 

81 

81 

88 

81 

81 

81 

81 

81 

81 

104 

81 

81 

81 

81 

81 

62 

81 

81 

63 

81 

81 

02 

81 

74 

02 

81 

68 

74 

81 

74 

81 

81 

74 

81 

74 

74 

81 

74 

74 

81 

74 

74 

81 

81 

81 

81 

81 

81 

104 

81 

81 

120 

81 

81 

104 

81 

81 

96 

81 

81 

88 

81 

88 

Note.— Daily  discharge  obtained  bv  Indirect  method  for  shifting  channels  March  3  to  May  19    Two 
rating  curves  weru  used  for  the  perlons  preceding  and  following  March  3  and  May  19,  respectiveiy. 

Monthly  discharge  of  Spanish  Fork  near  Spanish  Fork,  Utahyfcfr  1906. 

[Drainage  area,  670  square  miles.] 


Month. 


Janus  r>' 

FVbniary 

Mamh 

April 

May 

.rune 

July 

.\ngudt 

S«'ptpmlK»r 

Ortolwr 

Novoml>er 

I>ocom>x»r 

The  yi'ttr 


Discharge  In  second-feet. 

Run-off. 

Total  in 

1 

Maximum.  Minimum.  ^    Mean. 

acre-feet. 

Sec-f t.  per 
sq.  mUe. 

Depth  in 
inches. 

89 

48  >          66.4 

4.080 

0.099 

0.11 

100 

57            76.0 

4,220 

.113 

.12 

455 

53          156 

9,720 

.236 

.27 

594 

122          369 

22,000 

.551 

.61 

907 

354          661 

40,600 

.967 

1.14 

456 

180          304 

18,100 

.454 

.51 

169 

104           132.0 

8,120 

.197 

.23 

148 

88            99.5 

6.120 

.149 

.17 

120 

81            93.6 

6,570 

.139 

.16 

81 

74            80.3 

4,940 

.120 

.14 

88 

m        81.0 

4,820 

.121 

.14 

120 

62  ,          84.7 

5,210 

.126 

.16 

907 


48 


184.0 


134. QUO 


.274 


3.75 


SPANISH    FORK    NEAR   LAKE    SHORE,    UTAH. 

This  station  was  established  December  10,  1903,  at  the  highway 
bridge  on  the  road  between  Spanish  Fork  and  Lake  Shore,  about  3 
miles  west  of  Spam'sh  Fork.  In  May,  1904,  it  was  reestablished  at  a 
point  about  800  feet  above  the  bridge. 
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As  the  entire  normal  summer  flow  is  diverted  at  a  point  above,  the 
station  is  maintained  only  during  the  spring  and  winter,  the  object 
being  the  determination  of  the  amount  of  water  discharged  by 
Spanish  Fork  into  Utah  Lake. 

The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  176,  page  63,  where  are  given  also  refe^ence^ 
to  publications  that  contain  data  for  previous  years. 

Digcharge  measurements  of  Spanish  Fork  near  Lake  Shore j  Utah,  in  1906. 


Date. 


January  20. 
February  3 
March  2.... 
March  23... 
April  28.... 
June  12 


Hydrographer. 


W. 


H. 


Q.  Swendsen  . . . 

.do 

.do 

.do 

S.  Kleinachmldt 


Width. 


Feet. 
27.0 
27.0 
30.0 
97.5 
52.0 


Thos.  Grieve,  Jr 24. 0 


Arpaof 
section. 


Sq.ft. 
26.5 
25.6 
31.3 
60.9 
123 
10.0 


Gaen 
height. 


Diii- 
chaii?- 


Feet. 

Sec.-ft. 

4.53 

4.4S 

*Cr .; 

4.50 

N> : 

5l41  1 

l^: 

7.25' 

.vc 

4.20 

12.  »> 

Daily  gage  height,  in  feet,  of  Spanish  Fork  near  Lake  Shore,  Utah,  for  1906. 


Day. 


Jan.       Feb.       Mar. 


1 

1 
1 

4.40 

2 

4-30 

4.35 

3 :::::::::;:::::;i. ..::::. 

4.48 

4 

4.42 

5 

1       4. 25 

4.42 

** r 

6 

4.40 

7 ' 

4.40 

8 

4.38 

9 
10 

U 
12 
13 
14 
15 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1 

t 

i      4.50 

4. 80 

;      4-40 

1 

4.35 
4.40 
4.40 
4.52 
4.57 

4.57 
4.28 
4.50 
4.40 
4.40 

4.37 
4.38 
4.41 
4.40 
4.40 
4.40 


4.35 
4.40 

4.41 
4.50 
4.47 
4.48 
4.48 

4  50 
4.40 
4.45 
4.  GO 
4.48 

4.48 
4.50 
4.52 
4.50 
4.45 

4.41 
4.48 
4.45 


4.53 
4.48 
4.45 
4.50 
4.48 

4.43 
4.44 
4.50 
4.58 
5.30 

5.92 
5.48 
a  15 
4.81 
4.15 

4.05 
4.10 
4.20 
4.15 
4.45 


Apr.       May.      June.,  I   Nov. 


PiKV 


&35 

5.3 

5.2 

5.0 

5.05 

5.1 

5.82 

5.92 

6.0 

&3 

6.25 

6.0 

5.95 

6.0 

6.2 

7.0 

7.5 

7.7 

7.72 

7.75 


4.50 

7.95 

4.53 

8.4 

&42 

8.8 

5.90 

&4 

6.90 

&6 

6.10 

7.7 

5.53 

7.4 

5.58 

7.25 

5.40 

^.35 

5.38 

7.4 

5.47 

', 

7.2 

7.15 

7.35 

7.90 

9.25 

9.50 
9.35 
9.35 
9.35 
&90 

9.00 
8.30 
10.25 
9.20 
8.45 

8.25 
8.50 

aoo 

8.00 
8.20 

9.00 
&45 
&05 
7.70 
7.35 

7.20 
6.80 
7.15 
7.30 
ft.  90 
r».50 


6.05 

4  35 

4. " ' 

5.87 

4.40 

4  •*' 

5.7 

4.40 

4'« 

5.5 

4.40 

4..' 

5.47 

4.40  ' 

4  H. 

5.9 

4.40 

5-11 

5.75 

4.45 

-5l  ■( 

&5 

4.45 

a'»' 

5.45 

4.50 

ii  '»■' 

5.0 

4.55 

.=1.1' 

4.9 

4.55 

.=i.  •*' 

4.7 

4.55 

5  "•! 

4.3 

4-55 

5  }' 

4.05 

4.50 

5  .'' 

3.7 

4.50 

5  U. 

4.50 

.\'»' 

4.35 

4.50  1 

4<j. 

4.0 

4.50  ' 

4  i* 

4.50 

4.* 



4.50 

4^1 

4.50  1 

4"* 

4.50 

4-* 

4.50 

^H\ 

4.50 

4.5»! 

4.50 

4.9} 

4.50  1 

,\.v 

4.50  ' 

hi} 

4.70 

•vl' 

4-70 

.Xi! 

4.70 

.'ill 

Note.— Flow  probably  slightly  affected  by  ice  conditions  during  winter  months. 
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Daily  discharge^  in  seocmd-feet,  of  Spanish  Fork  near  Lake  Shore^  Utahyfor  1906. 


Day. 

JaxL 

Feb. 

Mar. 

Apr. 

May. 

June. 

Nov. 

Dec. 

1 

49 
50 
48 
48 
46 

50 
53 
56 
56 
59 

62 
66 
79 
92 
58 

54 
58 
58 
68 
72 

72 
49 
66 

58 
58 

56 
56 
59 

58 
58 
58 

58 
54 
64 
61 
62 

62 
62 
61 
58 
63 

64 
73 
09 

74 
74 

76 
67 
72 
87 
75 

75 
79 
81 
80 
76 

73 
81 
77 
........ 



85 
82 
79 
84 
84 

77 
80 
86 
94 
163 

222 
182 
245 
119 

58 

52 
56 
64 
61 

88 

94 

97 

181 

226 

319 

245 
193 
198 
180 
179 
186 

177 
170 
161 
142 

147 

152 
220 
228 
236 
264 

260 
236 
231 
236 
255 

329 
375 
395 
397 
400 

420 
460 
496 
460 
478 

395 
31)7 
352 
301 
364 

345 
339 
362 
408 
532 

552 
536 
534 
532 
491 

500 
433 
611 
513 
443 

422 
445 
308 
397 

416 

488 
435 
397 
366 
333 

318 
280 
322 
326 
280 
242 

200 
180 
163 
145 
139 

177 
161 
134 
123 
74 

58 

34 

17 

8 

3 

0 

18 
6 

19 
21 
21 
21 
21 

21 
23 
23 
26 
28 

28 
28 
28 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
•  26 

26 
26 
36 
36 
30 

36 

2 

50 

3 

50 

4 

10 

5 

10 

6 

57 

7 

67 

8 

57 

9 

57 

10 

57 

11 

57 

12 

57 

13 

65 

14 

65 

15 

65 

16 

57 

17 

50 

IS 

50 

19 

50 

20 

50 

50 

22 

50 

23 

42 

24 

50 

25 

50 

26 

74 

27 

74 

65 

29 

65 

30 

57 

31 

57 



Note.— Total  flow  of  river  diverted  for  irrigation  June  19  to  October  31.  Daily  discharge  obtained 
l)y  indirect  roettiod  for  shifting  channels.  Open-channel  rating  applied  during  winter  period  which 
may  give  results  which  are  somewhat  too  large. 

Monthly  discharge  of  Spanish  Fork  near  Lake  Shore,  Utahyfor  1906. 


Month. 


January 

February 

March 

April 

M:ay 

June 

July 

August 

Sep*  ember 

OctoiMjr 

November 

I>ec'emljer 

The  year 


ge  in  second-feet. 

Minimum. 

Mean. 

46 

59.0 

54 

00.9 

52 

134 

142 

305 

242 

419 

00 

64.7 

0 

0 

0 

0 

0 

0 

0 

0 

19 

26.0 

10 

52.9 

0 

93.4 

Total  in 
acre-feet. 


3,630 

3,880 

8,240 

18,100 

25,800 

3,250 

0 

0 

0 

0 

1,550 

3,250 

67,700 


8ETIKR  RIVER  BA8IN. 

DESCRIPTION    OF   BASIN. 

Sevier  River  rises  in  the  northwestern  part  of  Kane  County,  in 
southern  Utah,  flows  northeastward  to  a  point  near  Gunnison,  north- 
westward nearly  to  Leamington,  and  then  turns  sharply  to  the 
southwest  and  discharges  into  Sevier  Lake. 

Tributary  streams  are  few,  San  Pitch  River  and  Salina  Creek 
being  the  most  important.     The  San  Pitch  joins  the  main  stream 

28464— IRR  212—08 4 
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about  3  miles  above  the  gaging  station,  but  since  its  flow  is  used  for 
irrigation  and  is  completely  controlled  by  storage  reservoirs,  it  far- 
nishes  little  of  the  supply.  Salina  Creek,  which  enters  about  15 
miles  above  the  station,  is  subject  to  rapid  run-off  and  during  flood 
seasons  carries  an  immense  amount  of  sediment. 

There  is  considerable  irrigation  from  the  Sevier  above  Gunnison, 
and  a  few  small  storage  reservoirs  control  the  flood  discharge. 

SEVIER   RIVER   NEAR   GUNNISON,    UTAH. 

This  station  was  established  Jime  29,  1900.  It  is  located  at  the 
wagon  bridge  over  the  Sevier  about  4  miles  west  of  Gunnison,  on 
the  road  to  Westview  precinct.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page 
65,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  measurements  of  Sevier  River  near  Gunnison^  Utah,  in  2906. 


Date.          1 

ITydrographer. 

Width. 

ireaof 
ection. 

Sq.ft. 
210 
404 
519 
126 

Utah. 

Ga«e 
1  height- 

Dis- 
chargp. 

April  25 ■ 

M:iv21 1 

H.  S.  * 
('.  TaiL 
ThoR.  ( 
....do. 

gage  h4 

I 
Jan. 

noinsch 
n«'r 

mldt.. 

F 

1 

eet.  '    - 
60  > 

78 

Feet.         Sre,-ri. 
3.52                 .V3 

5.65             1.77;) 

M:iV29 ' 

Jrievo, 

Jr 

79 
42 

a  27             2.  r^i) 

July  17 '. 

.96 

tl 

nght,  i 
Feb. 

2.38 
2.38 
2.38 
2.38 
2.38 

2.38 
2.38 
2.38 
2.38 
2.40 

2.50 
2.62 
2.80 
2.110 
2.82 

2. 82 
2.76 
2.74 
2.50 
2.M 

2.46 
2.40 
2.20 
2. '20 
2.08 

2.20 
2.00 
2.00 

nfeet, 
Mar. 

1 

,nison, 

Daily 

ofSei 

Apr. 

2.90 
2.80 
2.74 
2.72 
2.70 

• 

2.90- 

3.30 

3.20 

3.22 

3.24 

3.26 
3.14 
3.16 
3.06 
3.02 

3.04 
3.20 
3.22 
3.20 
3.24 

3.24 
3.26 
3.40 
3.44 
3.50 

3.44 
3.34 
3.34 
3.36 
3.62 

Her  Ri 
May. 

ver  near  Gun 

for  1906. 

Day. 

June. 

5.7 

5.66 

6.62 

6.40 

6.36 

5.10 
5.C6 
4.96 
4.70 
4.72 

4.80 
4.72 
4.78 
4.70 
4.68 

4.66 
4.66 
4.64 
4.50 
4.20 

4.10 
3.90 
3.78 
3.60 
3.46 

3.40 
3.18 
3.10 
3.04 
2.90 

July. 

3.80 
3.70 
3.70 
3.70 

Aug. 

Sept. 

Oct. 

2.60 
2.68 
2.54 

Not. 

2.40 
2.46 
2.44 

Dec 

1 



"i.m 

"i.46' 

1.74 

1.82 
1.86 
2.02 
2.06 

2.78 
2.78 
2.72 
2.58 
2.40 

"2.' 26' 
2.28 
2.24 
2.24 

2.38 
2.44 
2.50 
2.56 
2.70 

2.76 
2.84 
2.90 
2.1)2 
2.(»2 
2.90 

3.50 
3.60 
3.74 
3.76 
3.80 

3.86 
3.90 
3.84 
3.94 
4.04 

4.10 
4.26 
4.56 
4.56 
4.76 

4.90 
5.10 
5.30 
5.44 
5.60 

5.72 
5.86 
5.90 
6.00 
6.06 

6.20 

* 

'6.04" 
5.86 

2.00 
2.  CO 
2.02 
2.04 
2.22 

2.30 
2.30 
2.30 
2.20 
2.20 

2.10 
1.96 
1.90 
1.90 
1.90 

2.06 
2.42 
2.40 
2.40 
2.44 

2.44 
2.40 
2.60 
2.60 
2.60 

2.60 
2.60 
2.60 
2.62 
2.62 

2-72 

2 

2-76 

3 

2.rx) 
1.00 

1.90 

1.84 
1.80 
1.80 
1.76 
1.70 

1.64 
1.75 
1.70 
1.70 
1.72 

1.72 
1.70 
1.64 
1.70 
1.90 

2.12 
2.20 
2.20 
2.90 
3.10 

2.00 
2.50 
2.36 
^  2.26 
2.26 
2.20 

9   ,i^ 

4 

5 

2.06 

2.54       2.40 
2. 52       2. 42 

2.?« 

6 1 

3.68 
3.62 
3.62 
3.(2 
3.00 

2.70 

1 

2.60  '     2.40       2.^ 

7 

8 

2.08 

2.42  ;     2.36       2.S4 
2.30       2.36  '    L'.W 

9 

2.80       2.34       2.y0 

10 

11 

4.16 

2.26       2.34  i    2-* 
2.22  ,    2-3fi       2.M 

12 ■ 

2.20       2.30       2-J2 

13      1 

2.06       2.30  '    2.^ 

14 

4.00 

2.02       2.  ,10       2-*^ 

15 

2-00       2.32      2-S) 

16 

1 

2.04  i    2.30       2.tO 

17 

.06 
1.00 
1.20 
1.12 

1.14 
1.22 
1.24 
1.32 
1.24 

1.20 
1.34 
1.34 
1.34 

2.06       2.32       2.*" 

18 

2,10       *>-.12       i«0 

10 

2.14 
2-12 

2.16 
2.20 
2.20 

1      . 

2.S2 

21 

22 

23 

3.70 
"3.06' 

2.34 

2.30 
2.34 
2..^1 

2..* 
2S0 

24 

2.46 
2.44 

2.40 
2.40 

"2.46" 

2. 18  1    2.46       2.A> 

25 

2.20 

2.fiO  1     2.»^' 

26 

2.22  1    2.190  .    2.fe 

27 

28 

29 

30 

2.22 
2.24 
2.26 
^26 
2.2s 

2.60  1 

2.64  ! 

2.66       2M 
2.66       2  M 

31 

« 

2.N4 

1 

Note.— Ice  conditions  January  1-19.    Ice  about  0.4  foot  thick. 
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SEVIER   RIVER   NEAR   MARYSVALE,    UTAH. 

This  station  was  established  February  18,  1906.  It  is  located  about 
200  yards  from  the  main  wagon  road  at  Peter  Pitt's  ranch,  about  6 
miles  above  Marys  vale,  which  is  the  nearest  railway  station. 

The  channel  is  straight  for  about  200  feet  above  the  station  and  100 
feet  below.  The  right  bank,  which  is  rather  low,  is  covered  with  wil- 
lows; the  left  has  gentle  slope  and  is  clean.  Neither  bank  is  subject  to 
overflow.  The  current  is  sluggish.  The  bed  of  the  stream  is  com- 
posed of  clay  and  may  change  during  flood  stages.  Discharge  meas- 
urements are  made  from  sc  car  on  a  cable  marked  at  5-foot  intervals 
with  red  paint.  The  initial  point  for  soundings  is  the  inner  face  of  the 
cable  support  on  the  left  bank. 

The  gage,  which  is  read  by  Mr.  Peter  Pitts,  is  a  4  by  4-inch  post, 
graduated  to  feet  and  tenths,  set  in  a  vertical  position  directly  under 
the  cable. 


Date 


Discharge  measurements  of  Sevier  River  near  Marysvale,  Utah,  in  1906. 

^^''^^*^-    section.  |  hei^. 


Hydrographer. 


>      Dis- 
,  charge. 


April  24 '  n.  S.  Kleinschmidt . 

July  19 Thos.  Grievo,  Jr 


Feet. 
55 
49 


Sq.ft. 
221 
128 


Feet.     I   Sec.-ft. 
4. 85  673. 0 

3.94  i  260.0 


Dcdly  gage  height,  in  feet,  of  Sevier  River  near  Marysvale.  Utah,  for  1906. 


Dav. 


Feb. 


1.. 

2.. 

3.. 

4.- 

5.. 

6.. 

7. .. 

8.. 

9.. 
10. 
11-. 
12.. 
13.. 
14... 
15.. 
16.. 


Mar. 

Apr. 

May. 

2.78 

2.60 

5.00 

2.60 

2.70 

4.80 

2.40  1 

2.60 

4.70 

2.45 

2.60 

4.70 

2.45 

2.65 

4.90 

2.35 : 

2.55 

5.20 

2.32 

2.80 

5.40 

2  40 

2.95 

5.65 

2.40 

2.90 

5.80 

2.50  1 

2.90 

2.50  , 

2.90 

2.5.5  1 

2.90 

...*.... 

2.50  1 

2.90 

2.60  1 

2.80 

June. 


7.27 
6.97 
6.77 
6.65 
6.52 
6.52 
6.55 
6.52 
6.17 
6.00 
6.00 


Day. 


Feb. 


2. 
2. 


60 
60 


2.80 
2.90 


17 
90 
90 
5.60 
5.50 


6. 
5. 
5. 


17 

18 

2.73 

19 



2o:..::..::::::: ::: 

21 

2.70 

22 

2.70 

Zi 

2.50 

24 

2.50 

25 

2.50 

26 

2.50 

1  27 

2.  55 

,28 

2.00 

'  29 

1  30 1 

,  31 

1 

Mar. 


2.50 
2.55 
2.50 
2.45 
2.52 
2.55 
2.55 
2.60 
2.80 
3.05 
3.00 
2.80 
2.70 
2.70 
2.  (i5 


Apr.     May 


3.00 
3.25 
3.40 
3.60 
3.75 
4.00 
4.30 
4.70 
5.00 
5.10 
5.00 
4.90 
4.90 
5. 10 


8. 

I    7. 

I     7. 


8.57 
8.47 
8.42 
17 
87 
85 
92 
97 
59 


June. 


5.40 
5.30 
5.10 
4.05 
4.80 
4.70 
4.40 


20 

00 
80 
75 
65 


3.60 
3.40 


Note.— May  10-22  water  was  over  the  top  of  the  gage  rod. 

BEAVKll   CRKKK   DRAINAGE  BASIN. 


DESCRIPTION    OF    BASIN. 

Beaver  Creek  with  its  tributaries,  North,  South,  and  Indian 
creeks,  rises  on  the  western  slope  of  the  Tushar  Mountains,  and  flows 
in  a  westerly  direction  to  Minersville,  thence  northerly  until  its 
waters  are  lost  in  the  sands. 

Measurements  were  made  of  these  streams  in  1906  by  Mr.  J.  F. 
Ho3^-t,  in  connection  with  an  investigation  of  the  water  resources  of 
the  valley  for  irrigation  pmposes. 
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BEAVER  CREEK  NEAR  BEAVER,  UTAH. 

This  was  a  temporary  station  established  June  15  and  discontinued 
September  22,  1906.  It  was  located  at  the  mouth  of  Pink  Stone 
Hollow,  5  miles  east  of  Beaver,  Utah. 

IHscharge  rneasurenients  of  Beaver  Creek  near  Beaver,  Utah,  in  1906. 


Month. 


heigfat.   t'bare^. 


Feet.  Sfc-tt 

June  13 5.35  *i2 

July  2 4.00  l?i4 

Au^st  14 3. 35  TS 

August  25 •. ;      a28  f»2 


Daily  gage  height,  in  feet,  of  Beaver  Creek  near  Beaver,  Utah,  for  1906. 


Day. 


Juue.  I    July.  I   Aug.  >  Sept. 


1. 
2. 
3. 

-J. 
5. 
C. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
10. 


4.0 

3.6    ' 
3.55 

as   , 

3.4 
3.4 
3.4 

a4 
a  4 
a  4 
aa^ 
a  a") 
aa^i 
as 
a  3 
a  3 
a  3 
1 

a2 

;      3.ft5 

a  25 

'      3.95 

a2 

3.95 

a2 

3. 9 

a2 

1 3.9 

a  2 

3. 85 

a  15 

3.8 

a  15 

3.8 

a  15 

1      3.8 

ai 

3. 75 

ai 

a  75  1 

ai 

3.75  1 

ai 

3. 75 

ai 

5.2         3.7    , 
5. 1         3.  7 

1               1 

ai 

3. -J 

Day. 


17 

'      4-95 

IS 

4. 8 

19 

4.75 

20 

4. 65 

21 

4. 62 

22 

4. 55 

23 

4.5 

24 

4. 4 

25 

4.35 

2<> 

4. 3 

27 

4. 3 

28 

'      4.25 

29 

4.12 

30 

4.  OR 

31 

July.      Aug.     ^?^pt. 


Z.6» 
a65 

ae 

a6 

a  55 

a  55 

a55 

a55 

as 

a  45 

a45 

a  55 

as 

a4 

as 


a  3  v: 
as  -i 
as  < : 
a  i  :  ^ 
a  55  ;u 
as        5 1 

aa^  

as 

as    

as    

a  25  

a25  

a25 

a25  

ass  


Rating  table  for  Beaver  Creek  near  Beaver y  Utah,  for  1906. 


Gage 

height. 

Feet. 

a  10 
a2o 
a  30 
a40 
a  50 


Dis- 
charge. 

Sec.-ff. 

52 
59 
68 
78 
90 


Gage        Dis- 
height.  charge. 


Feet. 
atiO 
a  70 

a  80 
aoo 

4.00 


Sec.-ft. 
103 
117 
132 
148 
Ifw 


Gage       Di»-     I    Gage       DIs-     '        ^ 
height,  charge.  '  height,  charge,     heig 


Feet. 
4.10 
4.20 
4.30 
4.40 


Sec. -ft. 
1S3 
202 
222 
244 


Feet. 
4.50 
4.60 
4.70 
4.80 


Sec.-ft. 
269 
297 
328 
362 


Feet. 

See.-fl 

4.90 

399 

5.00 

439 

5.10 

483 

&20 

528 

Note.— This  table  is  based  on  4  discharge  measurements  and  is  not  well  defined. 

Monthly  discharge  of  Beaver  Creek  near  Beaver,  Utah,  for  1906. 


■ 

Month. 

Dischai 

rge  in  second-feet. 
Minimum.      Mean.    . 

Total  ID 

Maximum. 

acre-lwi. 

Juue  f  16-30")   

528 

165 

103 

03 

179 
78 
63 
52 

300 

117 
74.8 
56.1 

9.rj:' 

julv     

7.  v.* 

AllCTIlflt                          

4.'iC- 

Sentomber  ( 1-22) . 

2,4Vi 

The  n"riod   . 

I 

, 

23.  >« 

BEAVER   CREEK    DRAINAGE    BASIK, 
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BEAVER  CREEK  NEAR  MINERSVILLE,  UTAH. 

The  following  measurement  was  made  June  21,  1906,  at  the  county 
bridge,  1 J  miles  east  of  Minersville.  During  the  late  summer  Miners- 
ville  Canal  diverts  most  of  the  flow  of  the  creek  200  feet  above  the 
bridge. 

Area,  64  square  feet;  discharge,  211  second -feet. 

MINERSVILLE    CANAL   AT   MINERSVILLE,    UTAH. 

This  was  a  temporary  station  established  June  21  and  discon- 
tinued September  21,  1906.  It  was  located  at  the  old  flour  mill 
flume,  three-fourths  of  a  mile  east  of  Minersville. 

The  gage  was  fastened  to  the  north  side  of  the  flume  with  the  zero 
coinciding  with  the  bottom. 

The  following  measurements  were  made  during  1906: 

June  21 Gage  height.  .1.50  feet;  discharge,  41  second-feet. 

August  21 Gage  height.  .0.93  foot;  discharge,  32.5  second-feet. 

Daily  gage  height,  in  feet,  of  Minersville  Canal  near  Minersville,  Utah,  for  1906. 


Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

0.9 
."9" 

Sept. 

1 

1.6 
1.6 
1.6 

0.9 
.9' 

1.4 
1.5 

!l7 

1.15 

2 

1  18 

1.1 

1.1 

3       

1.4    1 

1.4 

1.4 

1.3.5 

1.3.5 

1.15 

l.** 

1.3    1 

1.3 

1.3    , 

1.3 

1.3 

1.3 

1.15 

19 

1.05 

4 

20 

1.1 

■"i.i" 

5 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

.9 

.9 

.9' 

.'9" 

.'9' 

.'9" 

'21 

1.6 
1.6 

.9 
1.0 
1.1 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.0 

6 

,  22 

7 

,  23 

8 

'24 

1.5 
1.6 
1.6 
1.6 

1.1 

"'"i.i' 

'■'i.'o' 

.'9" 

9 

1  25 

10 

20 

11 

27 

12 

1.1 

2X 

13 

,  29 

1.6 
1.6 

14 

1.1 

30 

1.5 

31 

1(5 

1.1 

1 

Monthly  discharge  of  Minersville  Canal  near  Minersville,  Utah,  for  1906. 


Month. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

June  (21-30) 

July 

August 

September  (1-21) 

The  period . 


43 
43 
38 
41 


41 
32 
32 
33 


42.7 
37.3 
33.7 
37.6 


847 
2,290 
2,070 
1,570 


6,780 


Note.— These  values  are  based  on  very  meager  data  and  are  only  approximate. 


NORTH  FORK  OF  NORTH  CREEK  NEAR  BEAVER,  UTAH. 

This  was  a  temporary  station  established  June  16  and  discontinued 
September  27,  1906.  It  was  located  one-half  mile  east  of  T.  J.  Shy's 
fence  along  the  wagon  road  and  8  miles  northeast  of  Beaver. 


50  SURFACE   WATER  SUPPLY,   1906. 

Discharge  meaturemenU  of  Xorth  Fork  of  Xorth  Creek  near  Beaver,  Utah,  in  1906. 


»•'«•  1.^231  c£S 


i  Feet.      Sec.-f^ 

Juii(»23 2.80  I  ,'.'  - 

August  \H 2.25  I  -1  • 

August  27 2, 25  '  i  • 


Daily  gurje  height,  infui.  of  Xorth  Fork  of  Xorth  Creek,  near  Beaver,   Utah,  for  1^4 


I>uy.             June.      July.      Aug.       Sopt.  Day.           i  June.  July,   i   Aug.  S^pt. 

2.25,17 2.9'  2.3  2,0  ^: 

2.32      18 2.8  2.2  2.18  21 

2.*22      19 2.8  2.2  2.1  2. 

2.35  ,20 3.0  2.0  2.2  2 

2.36  21 2.9  2.2  2.3  1»  . 

2.3o      22 2.9  2.2  2.3  2  1 

2.34      23 2.8  2.1  23  j: 

3.24  '2A 2.6  2.2  2.3  2. 

3.25  2.'» 2.7  2.2  2.3  2  1 

2.0        2«i 2.6  2.2  2.4  2  2 

1.9        l7 2.6  2.2  2-3  22 

1.95      2S 2.6  2.2  2.3      

1.9     '  2J 2.6  1.9  2.3      

1.9        30 1  2.6  1.9  2.3a    

1.9       31 i ,  1.9  2.3    ' 

1.9  .                                   , 


Monthly  discharge  of  Xorth  Fork  of  Xorth  Creek^  near  Beaver^  Utah,  for  1906. 

Discharge  in  second-feet.        '    „ 
^Quth I    Total  in 

Maximum.  ^  Minimum.     Mean.    '  ^^^t^^ 

June(16-30) 62  17  29.9  Syi- 

July 17  .2  I           6.8  4LS 

August 7.7  .5  I            2.7  1  166 

September  (1-27) 84      ,  .2  '           8.3  445 

The  period '  1.910 


1 

2.0 

2.2 

2 

2.6  ' 

2.2 

3 

2.6 

2.2 

4 

2.6 

2.1 

5 

2.6 

2.1 

6 

2.5 

2.1 

7 

2. 5 

2.1 

8 

2.5 

2.1 

9 

: 2.5 

2.1 

10 

2. 5 

2.1 

11 

2. 5 

2.1 

12 

2.4 

2.0 

13 

2.4 

2.0 

14 

2. 4 

2.0 

13 

.' 2.4 

2.0 

!♦) 

. ;        3. 0          2. 4 

1 

2.0 

Note.— These  values  arc  based  on  very  meager  data  and  are  only  approximate. 

SOUTH  FORK  OF  NORTH  CREEK,  NEAR  BEAVER,  UTAH. 

This  was  a  temporary  station  established  June  16  and  discontinued 
September  27,  1906.  It  was  located  100  feet  east  of  "The  Narrows  " 
of  South  Fork  Canyon,  8  miles  northeast  of  Beaver,  Utah. 

Discharge  measurements  of  South  Fork  of  Xorth  Creek ,  near  Bearer,  Utah. 


Gage        Di»- 
height. '  cbaree. 


Fed.   ;  8ec.-ft 

J  u  nc  23 i      3. 40  1         90 

August  18 2. 25  ■  17-3 

August  27 1      2.30  I  16-1 

I  ; 
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Daily  gage  height,  in  feet,  of  South  Fork  of  North  Creek,  near  Beaver,  Utah,  for  1906. 


Daj. 


2. 
3. 


4 

I 

5 

6 

7... ' 

8 ' 

9 

10 

11 1 

12 

13 1 

14 

15 

r 

16 

1        3.8 

3.1 
3.1 
3.1 
3.1 
3.9 
2.8 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 


2.7 


Aug. 

Sept. 

2.32  ' 
2.32  I 
2.22 
2.35  1 
2.  a')  ; 
2.34  ' 

2.34  1 
2.34 

2.35  ' 
2.25  1 

2.24  , 

2.25  1 
2.25  i 
2.25 
2.25 
2.25 

Day. 

June. 

3.6 
3.6 
3. 6 
3.7 
3.7 
3.6 
3.4 
3.2 
3.1 
3.0 
2.9 
3.0 
2.9 
2.8 

July. 

Aug. 

Sept. 

2.4 

17 

2.7 
2.7 
2.6 
2.4 
2.4 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.5 

2.4 

2.4 

3.5 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.2 

2.3 

2.3 

2.3 

2.3 

2.4 

18 

2.2 

2.3 

19 

2.2 

2.3 

20 

2.2 

2.3 

1  21 

2.2 

2.3 
2.4 

22 

23 

2.2 
2.3 

24 

24 

2.3 

2  4 

25 

2.3 

2.4 

26 

2.3 

2.4 

1  27 

2.3 

2.4 

'28 

2.6 

29 

2.5 

30 

2.5 

'31 

2.4 

Monthly  discharge  of  South  Fork  of  North  Creek,  near  Beaver',  Utah,  for  1906. 


June  16-30 
July 
A  ugust 
SeptemlKT  1-27 


Total  In 
acrey-feet. 


2,620 

2.310 

1,390 

937 


Note.— These  values  are  based  on  meager  data  and  are  only  approximate. 

SOUTH  CREEK,  NEAR  BEAVER,  UTAH. 

This  was  a  temporar}^  station  established  June  18  and  discon- 
tinued September  18,  1906.  It  was  located  900  feet  east  of  Cox 
Brothers'  ranch  house  and  8  miles  southeast  of  Beaver. 


June  18 ; 

July  6 1 

July  31 1 

August  25 


Gage 
height. 

Dis- 
cbarge. 

Feet. 

1.20 

.70 

.51 

.45 

Sec.-ft. 

26.8 

6.8 

2.8 

3.1 

. 

INDIAN    CREEK,  NEAR   BEAVER,  UTAH. 

This  was  a  temporary  station  established  June  26  and  discon- 
tinued August  31,  1906.  It  was  located  190  feet  above  the  head 
of  Beaumont  ditch  and  12  miles  north  of  Beaver. 

Discharge  measurements  of  Indian  Creek,  near  Beaver,  Utah. 


June  26. . . 
August  18 
August  21 


Gage    I    Dis- 
hefght.  ;  charge. 


Feet. 
0.95 
.65 

.61  i 


Sec.-ft. 
21.3 
4.6 
3.9 


52 

SUl 

Daily  gage  htigkt^  in 
Day.                    .Iuro». 

IFACE 
fiet,  of 
Jul..-. 

WATEJ 

Indian 

Aug.     ' 

__ 

a73 

R  SUPPLY,  1906. 
Creek  J  near  Beaver, 
Day. 

Utah,, 
J 

I 

1 

■■■■|"' 

for  190$, 
une.      Ju 

0 

.\..\y.... 

i 

1"" 

"a  95* . . . 

ly.        Aug. 

1.... 

1 

1  17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.. 

26.. 
,  27.. 

28.. 

29.. 

30.. 

31.. 



79 

2.... 
3... 

ft  .  ■  ■ 

1 

a8H 

n  64 

4 '-- 

5... 
6.... 
7... 
8... 
9... 
10... 

^ 

1 

1 

.85 
.84 

""."so 

"".'78* 

1 

.70 
.67 

""."es" 

1 

'.'.V. 

•- 

-k 

'n  ....... 

11... 

.72             .t-1 

12... 

.92 

.73             .tu 

13... 

14... 

.90  '.... 

15... 

.74         .a 

16... 

Monthly  dischar 

ge  of  Indian  Creek  ^  i 

lear  Beaver,  Utah,  foi 
DiacbargB  in  second 

•  i9oe, 

-f«>t. 

Mean. 

18.4 
9.4 
5.1 

Month. 

Totdl  in 

Maximum.   Minimal] 

1 
a.  < 

a«v-l«-t- 

June 

(2fl 

h^) 

21 

15.5  , 
7.0 

16. 

K' 

.Tilly 

&3  1 
4.0 

.^> 

AUKU 

tst. 

314 

le  period ' 

, 

'              l.CTT) 

1 

1 

NoTB.— These  values  are  baaed  on  very  meager  data  and  are  only  approximate. 

HUMBOLDT  SINK  DRAINAGE. 

The  only  stream  of  importance  draining  into  Humboldt  Sink  is 
Humboldt  River,  the  basin  of  which  is  described  below. 

HUMBC)L.1>T    K1\TER    BASIN. 

DESCRIPTION   OF    BASIN. 

Humboldt  River  rises  in  the  extreme  northeastern  part  of  Nevada, 
flows  west  and  southwest  across  the  structural  features  of  the  coimtry, 
and  enters  Humboldt  Lake,  whence  its  waters  find  their  way  into 
Humboldt  Sink.  The  tributaries  follow  the  general  direction  of  the 
mountain  ranges  and  flow  either  to  the  north  or  to  the  south.  During 
low  stages  the  water  of  the  river  is  almost  wholly  diverted  and  for  the 
future  development  of  the  country  recourse  must  be  had  to  the  con- 
struction of  storage  reservoirs. 

Of  the  tributaries  North  Fork  enters  the  stream  west  of  Peko,  Nev,, 
and  South  Fork  about  10  miles  below  Elko.  Pine  Creek  comes  in 
from  the  south  near  Palisade,  Nev.  Marys  River  is  one  of  the  head- 
water branches. 

NORTH   FORK   OF   HUMBOLDT   RIVER   NEAR   ELBURZ,  NEV. 

This  station  was  established  October  10,  1902.  It  is  located  about 
one-fourth  mile  above  the  junction  of  North  Fork  with  the  main 
river  and  150  feet  below  the  Southern  Pacific  Railroad  bridge.     It  is 
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2  miles  west  of  the  Southern  Pacific  Railroad  station  at  Elburz.  The 
nearest  post-office  is  Halleck,  Nev.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page 
70,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

Discharge  measurements  of  North  Fork  of  Humboldt  River  near  Elburz,  Nev.,  in  1906, 


Date. 


Ilydrographer. 


Width. 


Area  of  i     Gase         Dis- 
section. ;  height,      charge. 


May  28 '  M.  B.Kennedy 

June  25 ' do 

July  9 do 

August  7 ' do 


Feet. 

8q.  ft. 

Feet. 

1         40 

100 

4.35 

40 

90 

4.30 

37 

46 

aeo 

'          35 

13 

2.95 

Sec-ft. 

1/6 

122 

60 

11.8 


Daily  gage  height,  in  feet,  of  North  Fork  of  Humboldt  River  near  Elburz,  Nev..  for  1906, 


1. 
2. 
3. 
4. 


f>. 

7. 

8. 

9. 

10. 


11. 
12. 
13. 
14. 
l.>. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2o. 

V>. 
11. 
28. 
29. 
30. 
31. 


Day 


Jan.  ,  Feb.  |  Mar.  i  Apr. 


as 

a5 

a  5 
a5 
a5 

a5 
a5 
a5 
a5 
a5 

a  5 
a  5 
a5 
a5 
a6 

ae 
a8 
ao 

4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 


4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

ao 
as 
a8 
a7 
a7 

a  75 

a8 

as 


as 
as 


4.U 

4.0 

as 

4.0 

as 

4.0 

as 

4.0 

as 

4.0 

as 

4.0 

as 

4.0 

as 

4.0 

as 

4.5 
4.5 
4.4 
4.4 
4.4 

4.3 
4.3 
4.4 
4.5 


as 

5.0    1 

as 

5.4 

a7 

5.3 

a7 

5.2 

a6 

5.0 

a6 

5.0 

a6 

1    5.0 

ae 

5.0 

a6 

,    4.9 

a6 

1    4.9 

a6 

5.0 

1 

a7 

l'5.0 

a7 

5.0 

as 

5.0 

•as 

4.9 

4.0 

4.85 

4.7 

4.85 

6.4 

4.8 

4.6 

1    4.7 

4.6 

1    4.7 

4.5 

;  4.6 

4.5 

May. 

June. 

July. 

Aug. 

ao 

Sept. 
2.5  1 

Oct.   1 
2.5  1 

Nov. 

... 

2.5.5 

Dee. 

4.6 

,    4.5 

4.2 

2. 85 

4.5 

'    4.5 

4.1 

ao 

2.5 

2.5 

2..V) 

2.85 

4.5 

4.5 

4.0 

ao 

2.5 

2.5 

2.^5 

2.9 

4.5 

,    4.5 

4.0 

ao 

2.5 

2.5 

2.55 

2.9 

4.5 

'    4.4 

ao 

ao 

2.5 

2.5 

2.55 

2.95 

4.5 

1    ^^ 

as 

2.95 

2.5  1 

2.5  1 

2.6 

2L95 

4.4 

'    4.3 

a7 

2.9 

2.5 

2.5  ' 

2.6 

ao 

4.4 

,    4,3 

a7 

2.9 

2.5 

2.5  1 

2.6 

ai 

4.35 

4.3 

a65 

2.S5 

2.5  1 

2.5  1 

2  65 

ai 

4.3 

4.3 

a6 

2.85 

2.5 

2.5  ! 

2.65 

ai 

4.2 
4.1 
4.1 
4.1 
4.0 

4.0 
4.1 
4.1 
4.1 
4.1 

4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.3 
4.4 
4.5 
4.5 


4.2 
4.2 
4.1 
4.2 
4.2 

4.3 
4.3 
4.4 

4.6 
4.9 

4.9 
4.8 
4.7 
4.5 
4.3 

4.3 

4.25 

4.2 

4.2 

4.2 


a6 
ass 
,a5 
as 
a  45 

a4 
a4 
a  35 
a  35 
a3 

as 
a  25 
a  25 
a2 
a2 

a  15 

ai 

ai 

ai 

ai 

a  05 


85  1 

2.6 

2.5 

85 

2.5 

2.5 

85  , 

2.5 

2.5 

85  , 

2.5 

2.5 

8    ' 

2.5 

2.5 

I 


2. 
2. 
2. 
2. 
2. 


ZS 
2.8 
2.8 
2.8 
2.75 

2.75 

2.7 

2.65 

Z6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.5 

2.5 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 


I 


2.5 
2.5 
ZS 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
ZS 
ZS 
ZS 
ZS 


Z65 
Z65 

za5 

Z65 
Z7 

Z7 
Z7 
Z7 
Z7 
Z7 

Z7 
Z7 
Z7 
Z7 
Z75 

Z75 

ZS 

Z8 

Z8 

Z85 


a  IS 

a  15 
a2 
a2 
a2 

a2 
a2 
a2 
a2 
a2 

a  2 
a  2 
a2 
a2 
a2 

a2 
a2 
a2 
a2 
a2 
a2 


Note. 
known. 


-There  was  probably  obstruction  from  ice  during  the  winter  months,  to  what  extent  Is  not 


Rating  table  for  North  Fork  of  Humboldt  River  near  Elburz,  Nev.,  for  1906, 


'  Gage 
'  height. 

Dls- 

1   Gage 
'  height. 

'    Feet. 

Dis- 

Gage 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 

,     Dis- 

1 charge. 
I  Sec. 'ft. 

chai^e. 
Sec.'ft. 

,  height. 

_     _   _ 

Feet. 

charge. 

'  Sec.-ft. 

charge. 
8ec.-ft. 

height. 

charge. 

1  8ec.-ft. 

Feet. 

Feet. 

Z50 

1          0 

a  10 

21 

a  70 

1         70 

4.30 

\42 

4.90 

1        237 

Z60 

1           1 

a  20 

28 

a  80 

80 

4.40 

156 

5.00 

1        255 

Z70 

3 

a  30 

35 

a  90 

91 

4.50 

171 

5.10 

'        274 

Z80 

6 

a  40 

43 

4.00 

103 

4.60 

186 

5.20 

294 

Z90 

10 

a  50 

51 

4.10 

115 

4.70 

202 

5.30 

314 

aoo 

1 

15 

aeo 

60 

.«, 

128 

1 

4.80 

219 

5.40 

334 

1 

Note.— This  table  Is  applicable  only  (or  onen-channel  conditions.    It  is  based  on  4  discharge  measaie- 
ments  made  during  1900  and  is  not  well  donned. 
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Monthly  dUcharge  of  North  Fork  of  Humboldt  River  near  Elburz,  NeiK./or  1906. 

[DniDAS*B  area,  1,030  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum.    Minimum. 


January. . . 
Fobruarv.. 
MttRh..'. .. 

April 

May 

June 

July 

August 

Sept<'mlH»r. 
OctoJvr... 
NovomU'r. 
Docc»ml)er . 


103 

103 

202 

334 

186 

237 

12S 

15 

0 

0 

8 

28 


51 
70 

eo 

142 

103 

115 

18 

0 

0 

0 

■ 

8 


.5 


The  vonr. 


334 


Mean. 


75.6 
95.9 
95 
221 
134 
156 
52.6 
65.5 
0 
0 

2.76 
23.2 

71.8 


Total  in 
acre^eet. 


Sec.-ft.  per  •  Dpptb  'i 
sq.  mife.       int'bp^ 


4,650 

5,330 

5,  MO 

13//00 

8,2i0 

9,280 

3,230  I 

403 

0  I 

0 

164 

1,430 


a  074 
.094 
.093 
.217 
.131 
.153 
.052 
.0064 
.000 
.000 
.0027 
.(^ 


I 


6. '9 

■  4  t 

.r 
.»c 


51,800 


.070 


Note.    The  opon-channel  rating  table  was  applied  throughout  the  year;  values  for  winter  months  juv 
liablo  lo  some  ««rror  on  atvount  of  icfj.  y 

SOUTH    FORK   OF    HUMBOLDT   RIVER   NEAR   ELKO,    NEV. 

This  station  was  established  August  29,  1896.  It  is  located  10 
miles  southwest  of  the  town  of  Elko,  at  Cislini's  (formerly  Mason  s< 
ranch,  and  about  6  miles  above  the  junction  of  South  Fork  with  the 
main  stream.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  176,  p.  72,  where  are  given 
also  references  to  puHications  that  contain  data  for  previous  years. 

Discharge  measurements  of  South  Fork  of  Humboldt  River  Tiear  Elko,  Ncv.^for  19otj. 


Date. 


Hydrographer. 


May  27 j  M.  B.  Kennedy 

June  23 , do 

July  10 do 

August  8 do 


'  Width. 

Area  of 
section. 

Sq.ft. 

Gafe 
height. 

Feet. 

Dis- 
charge. 

1 
Feet. 

Sec-fi, 

42 

96 

3.20 

4J7 

1         45 

131 

4.80 

571 

1          44 

109 

a» 

424 

'          14 

11.4 

1.00 

ft.? 

m 

1 
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Daily  gage  height^  in  feet,  of  South  Fork  of  Humboldt  Riirr  near  Elko^  Nev.,for  1906. 


Day. 


Jan 


1. . 
2.. 
3.. 
4.. 


i       . 

8. 

9. 

10. 

11, 
12 
13. 
14. 


16. 
17. 
IS. 
19. 
21). 

21. 

23. 
2». 

2."). 

2»». 
27. 
28. 
2'.>. 
30. 
31. 


Feb.  j  Mar.  |  Apr 


.1 

L2 

2.2 

ao 

1.1         1.2 

2.0 

2.9 

1.  1  '       1.  2 

2.0 

2L8 

1.  1         1.  2 

2:0 

2.7 

LI'       1. 2 

L7 

2.5 

LI         1. 2 

L7 

2.5 

I         L2 

L7  , 

2.5 

L2 

LS' 

2.6 

L2 

l.S 

2.7 

L2 

2.0 

2.8 

1         L2 

2.0  ' 

2.8 

1         L2  ' 

2.0 

2.9 

1         2.0 

2.0 

ao 

1         2.0 

L9 

ao 

1         2.0 

L9 

ao 

1         2.0 

L8 

ao 

1         2.0 

1.8 

ao 

Zl 

L8 

ao 

2.2 

2.0 

ao 

1         2.2 

2.6  1 

ao 

1         2.2  1 

2.8  1 

ao 

I         2.2  1 

2.8  ' 

ao 

1         2.2  1 

ao  1 

ao 

1  1      2.2  ' 

3.0 

ao 

1         2.2 

3.0 

ao 

1         2.2, 

ao 

ao 

2.1  1 

ao 

2.9 

2 

2.1  , 

2.8 

2.8 

2    

2.8 

2.8 

2    

2.\) 

2.  S 

2 

ao  . 

May. 


2.8 
2.7 
2.7 
2.8 
2L9 

ao 
ai 
a2 
a2 
a4 

a4 
a4 
a2 
ai 
ao 

ao 
ao 

2L9 
2L8 
2.8 

2.0 

ao 
ao 
ao 
ao 

ao 
a2 
a2 
a  2 
a  3 
as 


June. 


a  4 

a4 
a  5 
ae 
a7 

a8 
a8 
a9 

4.0 
4.0 

4.1 
4.2 
4.4 
4.5 
4.7 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

4.8 

4.8 
4.7 
4.7 
4.7 
4.7 


July. 

a9 
a9 

a9 

as 
as 

as 
as 
a7 
a7 
a7 


Aug.  I   Oct. 


Nov. 


Dec. 


L8 
L8 
L7 

L6 
L2 
LO 
LO 
LO 


LO 
LO 
LO 

LO 
LO 
LO 
LO 
LO 


a6  LO 

a6  '  LO 

a  6  LO 

ae  LO 

a5  '  LO 

a4  1 LO 

as  i  LO 

a  2  1  LO 

ai  ,  LO 

ao  LO 

2.9  '  LI 

2.8  1  LI 

2.6  i  LI 

2.3  1  LI 

2.1  LI 

2.0  LI 

LS  I  LI 

1,8  ,  LI 

L8  '  LI 

LS  '  LI 

1.8  LI 


Note.  —The  river  waa  dry  August  11  to  October  2. 

Rating  table  far  South  Fork  of  Humboldt  River  near  ElkOy  Nev.y  for  1906. 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft.  , 

Gagt» 

height. 

Feet. 

Dis- 
charge. 

1    Gage 
hoight. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

D*is- 
charge. 

Feet. 

Stc.-ft 

Sec.-ft. 

1 
Feet. 

Sec.-ft. 

1.00 

10 

1.80 

102    ' 

2.60 

250 

a  40 

480 

4.40 

965 

1.10 

18 

1.90 

118 

2.70 

275 

,  aso 

515 

4.60 

1,100 

1.20 

27 

2.00 

ia5 

2.  HO 

300 

a  60 

555 

4.  SO 

1,240 

1.30 

37 

2.10 

153 

2.90 

325 

a  70 

595 

5.00 

1,400 

1.40 

48 

2.20 

171 

a  00 

355 

asj 

640 

1 

L50 

60 

2.30 

190 

a  10 

385 

a  90 

685 

1.60 

73 

2.40 

210 

a  20 

415 

,    4.00 

7a5 

L70 

87 

2.50 

1 

1        230 

a  30 

445 

'     4.20 

845    > 

' 

Note. — This  table  is  applicable  only  for  open-channel  conditions.    Jt  is  based  on  discharge  measure- 
ments made  during  190^  and  is  not  well  defined. 

Monthly  discharge  of  South  Fork  of  Humboldt  River  near  Elko,  Nev.^for  1906. 

[Drainage  area,  1,150  square  miles.] 


Discha 
Maximum. 

27 

irge  in  second-feet. 
Minimum. '    Mean. 

Total  in 
acre-feet. 

1.180 

5,610 

12.200 

19.000 

22.800 

60.700 

25.  two 

1,240 

0 

750 

1,070 

1.110 

Run-off. 

Month. 

Sec.-ft.  per 
sq.  mile. 

Depth 
in  inches. 

January 

18  1         19.2 

0.017 
.0H8 
.173 

.278 

0.02 

February 

March... 

April 

171 
355 

aV) 

27          101 

87  '        199 

230  .        a20 

.09 
.20 
.31 

May 

480  1                275           371 
1,400                   4W)       1,020 
685  1                102           422 
102                     0  .          20.2 
0                     0              0 
18                     0            12.2 
18  r                  18  1           18.0 
18  1                 18             18.0 

.323  I              .37 

June 

.887  1              .99 

July 

.367                .42 

August 

Soptember 

October 

November 

December 

.018                .02 
.000  !              .00 
.011                 .01 
.016                .02 
.016                .02 

The  year 

1,400  1                   Q\        210 

152.000 

.183               2.47 
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HUMBOLDT   BITER   AT  PALISADE,  NET. 

This  station  was  established  November  27, 1902,  and  discontinued 
October  19,  1906.  It  is  located  at  the  singlengpan  highway  bridge 
one-fourth  mile  from  the  hotel  at  Palisade,  Nev.  There  is  a  railroad 
bridge  about  500  feet  below.  The  conditions  at  this  station  and  tbe 
bench  marks  are  described  in  Water-Supply  Paper  Xo.  176,  p.  74. 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  mecuuremerUs  of  numholdt  River  at  Palisade,  Nev.,  in  1906. 


Datr. 


May  26 

June  25 

July  10 

August  8 1 do. 

I 


llydrographor 


M.  B.  Kennedy 

do 

do 


Vidth. 

Area  of 
section. 

Gage 
height. 

D.5- 

Feet. 

Sq.ft. 

Feet. 

5ff  "ff 

105 

432 

4.50  i 

1. '■•.'• 

108 

632 

5l90 

l.M' 

102 

453 

4.6S 

:.'N 

87 

96 

2.20 

1* 

Daily  gage  height,  in  feet,  of  ITumboldt  River  at  Palisade,  Nev.,  for  1906. 


Day. 


1. 
2 

5; 

4. 
5. 

6. 
7. 
8. 
9. 
10. 


11. 
12. 
13. 
14. 
15. 


IG. 
17. 
18. 
19. 
20. 

21. 

22. 

2:j. 

24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.7 
1.7 
1.7 
1,7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7    j 
1.7 
1.7    , 

1.7    ' 
1.7 

1.7    I 

1.7  ' 
I 
1.7  , 
1.7 
1.75  i 
1.75  ! 
1.75 

1.8 
1.8 
1.8 
1.8 

La's 

1.85 

1.9 

2.0 


I 


2.1 

2.15 

2.25 

2.3 

2.4 


2. 
2. 


3. 
3. 
4. 
4. 
4. 


4.4 

4.6 
4.8 
5.0 
5.0 


5. 
5. 
5. 
5. 
5. 


1 

1 

2 

25 

25 


5.3 


May.  I  June.     July.      Aug. 


5.35 

5.3 

5.3 

5.3 

5.3 

5.35 
5.35 


3.0 

5.4 

3.2 

5.4 

3.3 

5.4. 

3.4 

5.5 

3.5 

5.6 

3.6 

5.6 

3.65 

5.7 

3.7 

5.8 

5. 
5. 


6.2 
6.2 
6.3 

6.3 
6.4 
6.2 


5 
6 


6.5 
6.6 
6.7 
6.6 
6.4 


6.3 
6.1 
6.0 
6.1 
5.8 

5.7 
5.4 
5.5 
5.2 
5.2 


5.5 
5.6 
5.4 
5.5 
5.6 

5.8 
5.6 
5,7 
5.7 
5.6 


5.3 

5.6 

5,1 

5.5 

5.0 

5.6 

5.0 

5.7 

5.2 

6.7 

5.2 

5.6 

5.0 

5.8 

4.9 

6.0 

4.9 

6.0 

4.8 

5.8 

4.7 

5.9 

4.6 

5.8 

4.7 

5.8 

4.8 

5.8 

4.7 

5.7 

4.6 

5.6 

4.9 

5.4 

4.8 

5.3 

4.9 

5.3 

5.5 

5.2 

5.5 

.... 

5.2 
5.2 
5.1 
5.2 
5.0 

5.1 
5.1 
5.0 
5.0 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.7 
4.6 
4.5 
4.5 

4.5 
4.6 
4.4 
4.3 
4.1 

4.0 
3.8 
3.7 
3.5 
3.2 
3.0 


Sept,       Oct. 


2.9 
2.8 
2.4 
2.6 

2.6  I 

2.5 
2.4 
2.3  j 

2.2  I 
2.1  I 

2.0  I 
2.0  ' 

2.0; 

2.0 
1.9  , 


1.8 
1.8 


1.7 


1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


t 

7  I 

7 

71 

6 

6  I 
6 


I 


1> 
1> 
\< 
l.« 

1  ^ 

L^ 
1> 
IS 
1  S 

1.5 
1  < 

1.5 
l-'i 
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Rating  tables  for  Humboldt  Rivera  at  Palisadey  Nev. 

JANUARY  1, 1905,  TO  MARCH  23,  1906.a 


Gase       Div    ii  Qaxe 
heiicnt. '  charge.  I'  heignt. 


Dis- 
charge. 


Oage 
height. 


Feet. 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


Sec.-fl. 
34 
46 
60 
72 
86 
102 
120 


Feet. 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


Dis- 
charge. 

Sec.-ft. 
308 
337 
367 
398 
430 
4f3 
498 


MARCH  24  TO  OCTOBER  19, 1906.6 


■"       —    — 

— 

Sec.-ft. 

Feet. 

139 

2.50 

150 

2.60 

180 

,2.70 

203 

2.80 

227 

2.90 

253 

3.00 

280 

3.10 

Gage 
height. 


1.70 
1.80 
1.90 


2. 
2. 
2. 
2. 
2. 
2. 


00 
10 
20 
30 
40 
50 


30 
42 

56 
72 
91 
111 
133 
157 
182 


2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


210 
240 
270 
305 
340 
375 
410 
450 
490 


3. 
3. 
3. 
3. 
3. 
4. 
4. 
4. 
4. 


50 
60 
70 
80 
90 
00 
10 
20 
30 


530 
570 
615 
660 
705 
750 
800 
850 
900 


4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 


955 
1,010 
1,065 
1,120 
1,180 
1,240 
1,300 
1,430 
1,565 


5.60 
5.80 
6.00 
6.20 
6.40 
6.60 


710 

mo 

020 
180 

530 


a  This  table  is  appUcable  only  for  open-channel  conditions.  It  is  based  on  discharge  measurements 
ma<io  <liiring  1903-5  and  is  fairly  well  defined. 

b  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  4  discharge  measurements 
made  during  1906  and  is  not  well  defined. 

Monthly  discharge  of  Humboldt  River  at  Palisadey  Nev. ,  for  1906. 

[Drainage  area,  5,010  square  miles.] 


Month. 


January 

Fel)niar>' 

Mamh 

April 

May 

June 

July 

A  upnst 

September 

Octo)>er  (1-19). 


Discharge  in  second-feet. 

Run-olT. 

-     -    —      — 

— 

Total  in 

Maximum. 

Minimum. 

Mean. 

aofe-feet. 
7,380 

Sec.-ft.  per 
sq.  mile. 

Depth 
in  inches. 

120 

120 

120 

0.024 

0.03 

180 

120 

129 

7.iro 

.026 

.03 

1,500 

203 

827 

50.800 

.165 

.19 

2,620 

1,500 

1,9(50 

117.000 

.391 

.44 

2,260 

1,0«0 

1,450 

80.200 

.289 

.33 

2,020 

1.430 

1,740 

1C4.000 

.347 

.39 

1.430 

340 

1,0»X). 

65,200 

.212 

.24 

3a5 

30 

90.9 

5,420 

.018 

.02 

42 

2C 

30.7 

1,830 

.OWil 

.01 

42 

30 

41.4 

l,.'>t!0 

.0083 

.01 

The  period . 


4:M).000  !. 


I 


Note.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  winter  mouths 
ar«»  liable  to  some  error  on  account  of  ice.  * 


HUMBOLDT   RIVER    NEAR   GOLCONDA,  NEV. 

This  station  was  established  October  24,  1894.  It  is  located  IJ 
miles  north  of  the  town  of  Golconda,  near  the  great  northern  bend 
of  Humboldt  River  and  below  the  central  valley,  and  is  about  12 
mile^  above  the  mouth  of  Little  Humboldt  River.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  176,  page  76,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 
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Discharge  measurements  of  Humboldt  River  near  Goloonda,  Nev.,  in  1906. 


Date. 


Hydrognipher. 


May  25 '  M.  B.  Kenoody. 

June  36 do 

July  11 do 

Augusts do 


Width. 


Feet. 
80 
82 
8» 
£0 


Area  of  '     OaAP         Dis- 
section. •  bei^t.     <iajp: 


Sq.ft. 
433 
421 
464 

98 


Feet. 

a  10 

9lOS 
9.35 
5.60 


S*c.-p- 


Daily  gage  height y  in  feet,  of  Humboldt  River  near  Golconda,  Nev.,for  l9(/6. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 
6.4 

Sept. 
4.2 

Oct. 
3.7 

1 

Nov. 


Iw. 

1 

11 

2 

2.7 

"2.'7' 
2.7 

2.7 

"'2.'7' 
2.7 

2.7 
3.0 

■  ■  >  >  >  >  > 

'■■3.6 

3.0 

2.7 

...':^. 

"3.6' 
3.6 
3.0 
3.5 

3.9 

■"5.'4' 
5.4 
5.4 

6.2 
6.3 

■6'2' 

8.6 

10.8 

8.8 

9.8 

3 

4.2 

3.6 

a? 

i: 

4 

8.9 

9.1 
9.4 
1 

"ib'V 

"ids" 
10.2 

10.0 

8.8 

0.9 

6.2 

5 

4.1 



as 

a: 

4: 

6 

8.9 

'9. 0" 
9.0 

"'9.'9" 

6.1 

7 

5.4 
5.4 

6.2 

"a? 

8 

4.1 

3.5 

11 

U 

9.6  1 

9.8 

10 



• 

6.3 

4.0 

3.5 

as 

i". 

11 

1 
9.8  ' 

1 

"io.b" 
10.4  ' 

9.7 
9.6 



9.5 
9.5 

9.4 

9.1 

9.7 

5.6 

12 

5,2 
"5.' 4" 

6.6 
6.4 
6.6 

i"9 

"3.  .5' 

a« 

"as 


ii 

13 :. 

14 

9.1 

"9.0' 

5.4 

15 

5.2 

3.7 

3.5 

4: 

16 

5.6 

5.8 

6. 5 
6.5 

10.6 

1 

9.1 

9.1 

17 

. . . 

3.5 

as 

i< 

18 

i6.«  ' 



1 

10.6 

9.3 
9.3 

9.3 

9.1 

8.7 

4.9 

19 

6.0 

•  a2 

6.6 
6.8 

3.7 

'3.5 

1 

as 

as 

is 

20 

21 

9.1  1 

"9.'i" 
9.0  1 

7.4 
"■■7.2" 

-^.8 

.  . .  • 

22 

4.7 

3.8 

3.5 

4< 

23 

6.4 

5.9 
""6.'i 

7.0 
7.3 

7.5 
"7.'9' 

""'8.4" 

10.6  , 

"16.9' 

10.9 

16.9", 

""i6."9'i 

9.2 
9.1 

9.0 

"'9.6' 
9.0 
8.9 

8.  S 

24 

3.8 

3, 5  1 

as 

i* 

ii).       .    . 

9.0 

7.1 

4.6 

20 

3.7 

'"3*51 

a9 
"4-6 

.^fi 

27 

2S 

10.0 

"Y.O 

4.5 

-   ••  • 

29 

"5. '4 

4.4 

3.7 

3.6 

.■;.' 

30 

9.7 

6.8 
6.6 

31 

3.6 

-   1 
*  1 

Rating  table  for  Humboldt  River  near  Golconda,  Nev..for  190G. 


Oapo 

Dis- 

1    Oago 

Dis- 

,   (J age 

Dis- 

Gage 

Dis- 

Cage 

Dis- 

height. 

chargr-. 
SfC.-fL 

"  height. 
1,    Ffff- 

charge. 
Sec. -ft. 

i  height. 
\    Ffft. 

charge. 
Sec.-ft. 

height. 
Feet. 

charge. 
Sec.-ft. 

height. 

charge. 

Ffft. 

Feet. 

Sfc.-ft 

2.  70 

0 

'    3.70 

17 

4.70 

77 

5.70 

171 

7.40 

420 

2.  SO 

0.2 

3.80 
3.90 

21 

4.80 

85 

5.80 

182 

7.  GO 

460 

2.(K) 

.5 

26 

1     4.90 

93 

5.90 

194    ' 

7.80 

500 

;^.  00 

1 

11     4.00 

31 

5.00 

102 

6.00 

206 

8.00 

540 

3. 10 

2 

'     4.10 

36 

.•i.  10 

111 

6. 20 

231 

8.20 

.'iOO 

3.20 

3 

,     4.20 

42 

.').20 

120 

6.40 

258     , 

8.40 

640 

3.  .iO 

5 

4.30 

48 

'     5.30 

130 

6.60 

286 

8.60 

690 

3.40 

7 

1     4.40 

.W 

5.40 

140 

6.80 

315 

8.80 

740 

3.  .")0 

10 

4.r)0 

62 

5.50 

IW    I 

7.00 

S45 

9.00 

800 

3.  GO 

13 

1     4.60 

60 

5.00 

100    ' 

1 
1 

7.20 

380 

1 

10.00 

I.IOO 

Note.— This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  4  disdiaige  medsurf- 
ments  made  during  1906  and  is  fairly  well  defined  above  gage  height  5  feet;  l>elow  this  it  is  only  roilgt^.* 
approximate.  '  " 
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MxnUhty  disduarge  of  Humboldt  River  near  Oolconda,  Nev.,  for  1906. 

[Drainage  area,  10,800  aqnarB  miles.] 


Month. 


January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  seoond-feet. 

Total  in 
acre-feet. 

1,230 

Run-off. 

Mavimum.  Minimum. 

1 

Mean. 
20.0 

8ec.-ft.  per 
sq.  mile. 

0.0019 

Depth  in 
inches. 

140 

0 

0.002 

258 

120 

172 

9.550 

.016               .02 

640 

231 

324 

10,900 

.030 

.03 

1,420 

690 

1,160 

60,000 

.107 

.12 

1,400 

740 

1,000 

61,500 

.093 

.11 

1,100 

740 

836 

49,700 

.077 

.09 

1,070 

286 

704 

43,300 

.065 

.07 

258 

55 

131 

8.060 

.012 

.01 

42 

17 

26.2 

1,560 

.0024 

.003 

17 

10 

11.4 

701 

.0011 

.001 

31 

17 

21.2 

1,260 

.002 

.002 

111 

36 

60.1 

4,250 
270,000 

.0064 

.01 

1,420 

0 

.'73 

.034 

.47 

Note.— In  January,  February,  and  Mav  discharges  were  interpolated  on  days  when  gage  was  not  read; 
for  other  months  the  mean  disdiaige  of  days  when  gage  was  read  was  taken  as  the  moan  for  the  month. 
The  open-channel  rating  was  applied  throughout  the  year;  values  for  the  winter  months  are  liable  to 
some  error  on  account  of  ice. 

HUMBOLDT   RIYER   NEAR   OREAXA,  NEV. 

This  station  was  established  January  27, 1896.  It  is  located  near 
Oreana,  Nev.,  about  12  miles  northeast  of  Lovelocks.  The  results  of 
the  observations  at  this  locality  show  the  amount  of  water  available 
for  storage  at  the  possible  reservoir  sites  in  the  vicinity  of  Humboldt 
station,  and  also  for  the  six  canal  systems  now  in  operation  below 
Oreana.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  176,  page  79,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Humboldt  River  near  Oreana,  Nev.,  in  1906. 


l)tiU\ 


Uydrogmpher. 


M.iy  24 M.  B.  Kennedy . 

Jiitu'  27 do 

July  12 do 

A  ijgust   10 do 


Width. 


Feet. 
100 
100 
100 
100 


Area  of        Qagr. 


Sq.ft. 
260 
280 
341 
143 


Dis- 


sfction.      height.  '  charge 


Feet. 
4.62 
4.90 
5.45 
3.45 


Sec.'ft. 
586 
625 
807 
261 
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8UBFACE  WATEB  SUPPLT,  1906. 


Ul 

luy  gage  nn 

gnii  \i\ 

i/eet, 

vj  awi 

mooyoL 

Kwcr 

netxr  l 

rreana 

I,  lyrv. 

,/CJr  J 

:fuo. 

Day 

Jan. 

Feb. 
2.45 

Mar. 

2.35 

Apr. 
3.4 

May. 

5.65 

Jime.  ' 
5.26 

1 
July. 

6.6 

Aug. 

Sept. 

Oct. 
2.1 

Not. 

im 

1 

2.4 

4.25 

2.6 

2.5 

T       - 

2 

2.4 

2.4 

2.45 

3.5 

5.65 

6.25  ' 

5.6    • 

4.2 

2.6 

2.1 

2.5 

^    ■ 

3 

2.35 

2.4 

2.6 

3.55 

5.7    1 

5.9 

6.2 

4.1 

2.6 

2.2 

2.5 

.'. 

4 

2.35 

2.45 

2.55 

3.6 

5.7   : 

6.9 

6.25 

3.9 

2.45 

2.2 

2.25 

^ 

5 

2.35 

2.5 

2.55 

3.85 

5.7    , 

6.9 

6.2 

3.85 

2.45 

2.1 

2-15 

•  .«v' 

6 

2.35 

2.5 

2.6 

3.9 

5.55  ! 

5.96 

6.2    ' 

3.85 

2.4 

2.1 

2.1 

-.  .- 

4«.  •...••■ 

2.35 

2.45 
2.45 

2.6 
2.6 

4.0 
4.1 

6.65  1 
5.65  ■ 

6.9 
4.1 

5.3    , 
5.3 

3.8 
3.75 

2.4 
'    2.35 

2.05 
2.05 

2.1 
2.1 

•    V 

H 

2.35 

-.4 

9 

'    2.4 

2.4 

2.65 

4.1 

5.7 

4.5 

6.3 

3.75 

2.35 

2.0 

2.1 

•    ^■ 

10 

2.4 

2.4 

2.7 

4.2 

5.8 

1 

4.2 

6.35  1 

3.6 

2.3 

2.0 

2.1 

i    ,  * 

11 

2.4 

2.4 

2.7 

4.25 

i    5.85 

4.25 

6.35 

3.6 

2.3 

2.1 

2.1 

f    *  ' 

12 

2.45 

2.45 

2.7 

4.35 

5.9 

4.4 

6.4 

3.5 

2.3 

2.1 

2.1 

^_ 

13 

2.5 

2.4 

2.7 

4.4 

>    5.9 

4.4 

6.45 

3.35 

2.3 

2.1 

2.1 

^ 

14 

2.5 

2.35 

2.65 

4.6 

5.9 

4.6 

5.5    ' 

3.3 

2.35 

2.0 

2.5 

1  V 

15 

2.55 

2.35 

2.65 

4.65 

5.85 

4.0 

6.5 

3.2 

2.35 

2.0 

2.5 

-1 

16 

2.6 

2.3 

2,65 

4.7 

!    5.8 

4.0 

5.5 

3.16 

2.3 

2.0 

2.1 

J.  J 

17 

2.7 

2.2 

2.65 

4.8 

5.5 

4.2 

5.4 

3.5 

2.25 

2.0 

2.1 

J  t 

18 

2.75 

2.1 

■    2.7 

4.95 

5.35 

4.8 

6.35  ! 

3.5 

2.25 

2.0 

2.1 

_ . 

19 

2.8 

2.1 

1    2.7 

5.0 

5.2 

4.85 

5.35 

3.0 

2.2 

2.0 

2.1 

.  s 

20 

2.9 

2.5 

2.75 

5.5 

5.4 

4.7 

5.3    1 

2.9 

2.2 

2.0 

1 

2.1 

2  » 

21 

2.9 

2.5 

1    2.75 

5.1 

1 
5.5 

4.7 

6.2 

2.9 

2.25 

2.1     1 

2.15 

.1  -• 

•22 

2.9 

2.1 

;     2.8 

6.1 

.    5.2 

6.2 

6.15 

2.85 

2.25 

.    2.1 

2.15 

1  ■: 

23 

2.9 

2.1 

2.85 

1    5.15 

'    4.9 

6.4 

6.1    I 

2.7 

2.2 

2.1 

2.15 

1  ' 

24 

2.85 

2.15 

2.9 

5.2 

4.5 

5.1 

5.1     ' 

2.7 

2.15 

2.5 

2.1 

.*  * 

25 

2.85 

2.15 
2.2 

2.95 
3.5 

5.25 
5.35 

4.55 
4.5 

5.1 
5.6 

5.0 

4.8 

2.6 
2.6 

2.2 
2.2 

2.0 
2.0 

2.35 
2.3 

1  .J 

26 

2.75 

1  — 

27 

2.7 

2.2 
2.3 

3.2 
3.2 

5.4 
5.5 

4.8 
5.1 

4.5 

4.1 

4.55  ' 
4.35 

2.65 
2.6 

2.1 
2.1 

2.0    . 
2.5    1 

2.3 
2.3 

!  : 

2S 

2.6 

-M" 

2») 

2.4 

3.25 
3.25 

5.6 
5.65 

,    5.4 

5.3 

4.0 
3.9 

4.35 
4.3 

2.55 
2.55 

2.95 
2.5 

2.5 
2.5 

2.3 
2.23 

:*' 

30 

'    2.4 

-V 

31 

2.45 

1 

3.3 

5.3 

4.3 

2.6 

....... 

2.5 

:  V 

Note.— There  was  prolmhly  no  material  obstruction  by  ice  during  1906. 

Rating  tables  for  Humboldt  River  near  Oreana,  Nev. 

JANUARY  1,  1905,  TO  APRIL  6,  1906. a 


Gage 
hoigiit. 

DIji- 

charge. 

(iagi* 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charg»». 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
oharp>. 

Feet. 

Sec.-ft. 

'    Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

See.-ft. 

1.10 

0 

1    1.70 

12 

2.30 

82 

2.90 

193 

3.50 

335 

1.20 

0.5 

1.80 
I.IK) 

20 

2.40 

98 

3.00 

215 

3.60 

960 

1.30 

1 

29 

2..W 

115 

3.10 

238 

3.70 

385 

1.40 

2 

2.00 

40 

2.00 

133 

3.20 

261 

3.80 

412 

1.50 

3.5 

'    2.10 

M 

'    2.70 

152 

3.30 

285 

3.90 

440 

i.r>o 

7 

1    2.20 

1 

(u 

2.80 

172 

3.40 

310 
.b 

i 

• 

IPRIL7 

TO  DECEMBEK 

L  31,  1906 

'    2.00 

16 

1     2.  SO 

124 

3.60 

296' 

4.40 

500 

5.40 

820 

2.10 

2b 

2.<K) 

143 

3.70 

320 

4.50 

530 

5.60 

890 

2.20 

37 

3.00 

1«3 

3.80 

345 

4.60 

560 

5.80 

960   1 

2.30 

49 

3.10 

183 

3.90 

370 

4.70 

590 

6.00 

i.a»  ! 

2.40 

(i2 

3.20 

204 

4.00 

395 

i    4.80 

620 

2.50 

0mm 

1     3.30 

22(i 

1     4.10 

420 

4.90 

650 

2.<iO 

90 

3.  40 

249 

4.20 

445 

'    5.00 

680 

2.70 

106 

1     3..''.0 

272 

4.30 

1 

470 

5.20 

■ 

750 

a  This  table  is  applfcal^le  only  for  open-channel  conditions.  It  Is  based  on  6  discharge  measuiemeot* 
made  during  llMiJ  and  is  fairiy  Veil  defimxi  l>etw»»en  gap»  heights  1.6  feet  and  3.0  feet. 

b  This  table  is  applicable  oiilv  for  open-channel  conditions.  It  is  based  on  4  discharge  mea«irero«:'' 
made  during  1906  and  th«'  fr>nn  of  the  1905  cun'e  and  Is  well  defined  above  gage  height  3  feet.  Bch.'^ 
gagi>  height  3  feet  it  Is  uncertain. 
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Monthly  discharge  of  Humboldt  River  near  Oreana^  Nev.jfor  1906, 

[Drainage  area,  13,800  square  miles.] 


Month. 


January . . . 
FtM>niary.. 

MatCh 

April 

May 

Juae 

Juiy   

August 

St  pt*".nlH>r. 
OctorM?r. . . 
NovomtHT. 
Dec«»iiilx*r. . 


Tho  voar. 


Dischai^  in  second-feet. 

Mean. 


Maximum. 

Minimum. 

103 

90 

115 

53 

335 

90 

906 

310 

995 

530 

1,010 

370 

855 

470 

458 

75 

153 

2G 

76 

16 

75 

26 

1.53 


43 


1.010 


I 


10 


129 

87. 
172 
595 
835 
638 
715 
229 

54. 

30. 

40.2 

93.2 


1 
4 


303 


Run-off. 


Total  in 
acre-feet. 


Sec.-ft.  per .  Depth  in 
sq.  mile.    I    Inches. 


7,930 

0.0004 

0.01 

4.870 

.0064 

.OOJ 

10,600 

.012 

.01 

a5,400 

.043 

.a-) 

51,o00 

.060 

.07 

38,000 

.046 

.05 

45,200 

.a-is 

.00 

14,100 

.017 

.02 

3.220 

.0039 

.004 

1,870 

.0022 

.003 

2.3<K) 

.0029 

.003 

5,730 

.0068 

.008 

221.000 


022 


30 


NoTK.— The  open-channel  rating  table  was  applied  throughout  the  year:  values  for  tho  winter  months 
are  liable  to  some  error  on  account  of  ice. 


SIERRA  NEVADA  DRAINAGE. 

PRINCIPAIi  8TREA3IS. 

Tlie  Sierra  Nevada  drainage  area  includes  the  western  part  of 
Nevada,  the  eastern  part  of  California,  and  a  small  part  of  south- 
central  Oregon.  The  principal  rivers  of  the  area,  with  the  bodies  of 
water  into  which  they  discharge,  are  the  following:  Truckee  River 
into  Pyramid  and  Winnemucca  lakes,  Walker  River  into  Walker  Lake, 
Carson  River  into  Carson  Sink,  Susan  River  into  Honey  Lake,  and 
Owens  River  into  Owens  Lake. 

TRUCKEE  BITER  BASIN. 

DESCRIPTION    OF    BASIN. 

Upper  Truckee  River  rises  on  the  eastern  slopes  of  the  Sierra 
Nevada,  in  Eldorado  County,  Cal.,  and  flows  northward,  entering 
Lake  Tahoe  from  the  south.  The  main  Truckee  leaves  the  lake,  of 
which  it  forms  the  outlet,  at  the  town  of  Tahoe,  in  eastern  Placer 
County,  Cal.,  flows  north  and  northeast,  and  discharges,  in  Washoe 
County,  Nev.,  into  Pyramid  and  Winnemucca  lakes,  which  have  no 
outflowing  streams.  The  drainage  basin  is  wild  and  mountainous,  tlie 
highest  peaks  reaching  altitudes  exceeding  10,000  feet.  Lake  Tahoe, 
which  lies  at  an  elevation  of  6,225  feet  above  sea,  has  an  area  of  1 93 
square  miles  and  is  the  largest  body  of  fresh  water  in  the  United 
States  at  this  altitude. 

In  the  lower  part  of  its  course  the  Truckee  receives  several  impor- 
tant tributaries,  among  which  may  be  mentioned  Donner  and  Prosser 
creeks  and  Little  Truckee  River,  the  latter  uniting  with  the  main 
stream  at  the  town  of  Boca.  Independence  Creek  is  a  branch  of  the 
Little  Truckee. 

28464— IRR  212—08 5 
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TRUCKEE    RIVER   AT   TAHOE,  CAL. 

This  station  was  established  June  17,  1900,  with  a  view  to  ascenain- 
ing  the  actual  overflow  from  Lake  Tahoe  and  the  real  value  of  the  lab 
as  a  storage  reservoir.  It  is  located  at  the  city  of  Tahoe.  About  5(«f 
feet  from  the  lake  there  is  a  timber  dam  across  the  river,  which  ha> 
been  maintained  for  more  than  twenty  years  for  the  purpose  of  con- 
trolling the  discharge  from  the  lake.  The  conditions  at  this  statitm 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  1 76,  page 
88,  where  are  given  also  references  to  publications  that  contain  datA 
for  previous  years. 

Discharge  measurements  of  Trrukee  River  at  Tahoe,  Cal.,  in  1906. 


1 

Data. 

1 

Hydrographer. 

M.  B.  Kennedy 

do 

\f  gage  height ^  in  feet,  of  Trochee  Rii( 

Width. 

1       . 

Feet. 
75 

...-.!          74 

Area  of 
Bectton. 

Sq.ft. 
317 
203 

Gas 
heiiS 

e           Dp- 
It-       chaip^. 

f.         Ser.-fi 
90  !             7v> 
50                Vu 

July  2 ' 

August  4 

Fee 
2. 

1 

Dail 

T  at  Tahoe,  Cal.J 

or  1906. 

Day. 

Jan. 

Feb. 

Mar. '  Apr. 

2.1    !    2.25 
2.1      «  2.25 
2. 1     .    2. 25 

May. 

June. 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.85 
2.&5 

2.45 

2.7 

2,7 

2.6 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.9 
2.9 
2.9 
2.9 

July. 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

Aug.     Sept. 

3.0        3.2 
3.0        3.2 
3.0        3.2 

Oct.      Nov.     Der 

1 

1.4 

1.4 

.1.4 

1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 
1.6 

1.6 
1.7 
1.8 
1.8 
1.9 

1.9 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 
1.95 
1.95 
1.95 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 

2.1 

....... 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.5 
2.28 
2.28 
2.6 

2.6 
2.6 
2.6 
2.6 
2.65 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 
2.75 
2.75 
2.75 

2.4 

2.15 

2.0 

2.0 

2.0 

2.0 

2.45 

2.0    '    2.96      2-7 

2 

2. 8         2. 95      2. 7 

3 

2.7     '    2.96      2.7 

4 

2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 

2.25 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.35 
2.35 
2..^'> 

3.2 
3.2 

2.7        2.  as     1.: 

5 

2.55 

2.7 
2.7 

2-95      2.7 

6 

2.55      3.2 
2.55      3.2 
2.55  1    3.2 
2.55      3.2 
3.1     I    3.2 

3.1        3.2 
3.1         3.2 
3.1         3.2 
3.1         3.2 
3.1         2.95 

3.1         2.95 

3.1  2.95 
3.25       2.95 
3.25      2.95 
3.25       2.95 

i 
3.25       2.95 
3.25  1    2.95 

3.2  '    2.95 
3.2        2.9 
3.2        2.9 

2^Q.si       2.7 

7 

2.8    ■     2.95      J.^ 

8 

2.8     1    2.95      2.t- 

9 

2.8    .     2.95       2.^ 

10 

3.2     1     2.95       2.7 

11 

12 

3.2     '    2.95      3.7 
3.2     '2.95      2-7 

13 

3.2         2.95      -.7 

14 

3,2     1    2.K      2  7 

15 

Ifi 

17 

18 

19 

20 

21 

22 

3.2 

3.2 
3.2 
3.2 
3.2 
3.1 

3.1 
3.1 

2.95  ,    2-V 

2.95      2.5« 
2.9        2? 
2.9        2.*^ 
2.9        2-'* 
2.9        I? 

2.85     l^ 
2.SS      2  Ji 

23 

3,1         2.85      2-* 

24 

2.95  1    2.85      2> 

25 

2.2     ,    2.35 
2. 2    1    2.  .^5 

2.95       2.85      2.? 

2<'. 

3.2 
3.2 
3.2 
3.18 

2.9 
2.9 
2.9 
2.9 

2.95  1    '  85      2  > 

27 

28 

29 

2.2 
2.2 
2.2 
2.2 
2.25 

2.35 
2.35 
2.35 
2.35 

2.95 
2.95 
2.95 
2.95 
2.95 

2. 75      2  > 
2.75      2* 
2. 75      2.  V 

W 

3.18      2.9 
3.18    

2.T        2.V 

:m 

••> «. 
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Rating  table  for  Truckee  River  at  Tahoe,  Cal.,for  1905-6. 


Qaee        Dis-    ,    GaG;e  I     Dis-     '   Gaee        Dis-       Gage        Dis-        Gage 
hei^t.   charge,    height,  i  charge,    height,   charge,    height. ;  charge.  '  height. 


Feet. 

0.30 
.40 
.fiO 
.60 
.70 
.80 
.90 


1 
Sec-fl. 

Feet. 

Sec.-/t. 

Feet. 

8ec.-ft.  , 

1 
Feet. 

' 

Sec.-/l.  ' 

15 

1.00 

VJO 

1.70 

306    ' 

2.40 

518    1 

31 

1.10 

160 

1.80 

334    , 

2.50 

552    , 

47 

1.20 

182 

1.90 

363 

2.60 

586 

64 

1.30 

205 

2.00 

392 

2.70 

622 

82    ' 

1.40 

229    1 

2.10 

422 

2.80 

669 

100 

l.fiO 

253 

2.20 

453 

2.90 

697 

119 

1.00 

279 

2.30 

485 

3.00 

736 

Feet. 

3.10 
3.20 
3.30 


NoTB.— This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  mea»* 
urements  made  during  1905-^  and  the  form  of  previous  curves,  and  is  not  well  defined. 

_  « 

Monthly  discharge  of  Truckee  River  near  Tahoe.  Cal.yfor  1906. 

[Drainage  area  519  square  milos.] 


Month. 


January... 
Februsry.. 

Mttrch 

April 

May 

J  une 

July 

August 

Septeml)er. 
October... 
November. 
December. 


The  year. 


Discharge  in  second-feet. 

Total  In 

Run-off. 

Maximum.  Minimum. 

l^n. 

acre-feet. 

8ec.-ft.per 
8<j.  mile. 

Depth  in 
inches. 

392  '               229 

304 

18.700 

a586 

C.C8 

422                 378 

396 

22,000 

.763 

.79 

460 

422 

443 

27,200 

.854 

.98 

50Q 

469 

488 

29,000 

.940 

l.ft'i 

640 

302 

543 

33.400 

1.05 

1.21 

697 

535 

594 

35,300 

1.14 

1.27 

736 

697 

725 

44.600 

1.40 

1.61 

838 

552 

753 

46,300 

1.45 

1.67 

817 

097 

759 

45.200 

1.46 

l.(i3 

817 

392 

726 

44,600 

l.« 

1.61 

716 

622 

605 

41.400 

1.34 

1.50 

607 

586 

647 

39.8C0 

1.25 

1.44 

838 

229 

589 

428,000 

1.14 

15.44 

Note.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  winter  months 
are  liable  to  some  error  on  aocouni  of  ice. 

TRUCKEE    RIVER   AT    NEVADA-CALIFORNIA    STATE    LINE. 

This  station  was  established  September  7,  1899.  It  is  located  at 
the  State  line,  17  miles  west  of  Reno,  Nev.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  176,  page  86,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  measurements  of  Truckee  River  at  Nevada- California  State  line  in  1906. 


Date. 


January  24 

May  23 

June  21 

July  3 

July  30 


Hydrographer. 


C.  L.  Smith 

M.  B.  Kennedy. 

do 

do 

do 


Width. 

Area  of 
section. 

Oage 
height. 

Feet. 

Sq.ft. 

Feet. 

72 

304 

2.50 

90 

544 

4.60 

90 

648 

5.30 

90 

613 

4.95 

73 

334 

3.10 

Dis- 
charge. 

Sec.'ft. 
759 
2,480 
3,140 
2,V10 
1,000 
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Daily  gage  height^  in  feet,  of  Truckee  River  at  Xevada- California  State  line  for  1906. 


Day 

,  Jan. 

j  -  .    . 

i     1.80  ' 

Fob. 
2.30 

Mar. 

2.70 

Apr.  ! 
3.58 

5.02 

June,  j 

July. 
4.85 

Aug. 

^Pt. 

Oct. 

_ 

2.35 

Nov. 

D«. 

1 

1 
4.00 

2.85 

2.75 

2.75 

1'^ 

2 

1.80  1 

2.28 

2.65 

3.48  ■ 

6.85 

4.25 

4.98 

2.90 

2.75 

2.38 

2.65 

2  4* 

3 

t     1.80 

2.30 
2.28 

2.62 
2.58 

3.22  1 
3.08 

6.85 
6.82 

4.65  , 
5.08 

5.00 
4.90 

2.90 
2.85 

2,62 
2.14) 

2.50 
2.50 

2.65 
2.148 

■^  i- 

4 

1     1.72  1 

'.  jt. 

5 

'    1.72 

2.25 

2.52 

3.00 

7.16 

5.05 

4.95 

2.65 

2.65 

2.48 

2.:jk 

li 

6 

1.75 

2.35 

2.50 

3.35 

7.06 

4.65 

4.98 

2.60 

2.68 

2.48 

2,70 

•:.45 

V 

'     1.75  1 

2.35 
2.30 

2.50 
2.55 

3.50 
3.90 

7.18* 
7.15 

4.45 
4.30 

4.60 
4.6S 

2.66 
2.60 

2.65 
2.65 

2.50 
2.50 

2.®i 
2.65 

■•4^ 

8 

1     1.85 

2.#» 

9 

'     1.95 

2.30 

2.60 

4.20 

7.18 

4.88 

4.50 

2.65 

2.65 

2.50 

2.&« 

2  45 

10 

'    2.00 

2.30 

2.72 

..22, 

6.85 

5.25 

4.25 

2.70 

2.66 

2.56 

2.66 

1* 

11 

'     1.95 

2.30 

2.85 

3.98 

6.98 

6.25 

4.20 

2.80 

2.65 

2.75 

2.70 

2--* 

12 

'     1.98 

2. 4S 

3.72 

4.00  , 

6.t)0 

5.90 

4.20 

2.85 

2.65 

2-65 

2.65 

J-'u 

13 

2.00 

2.40 

3.05 

4.10  ' 

6.35 

5.20 

4.22 

2.90 

2.65 

2.72 

2.70 

•J-'o 

14 

1     1.98 

2.38 

2.78 

4.28  ' 

6.40 

5.05 

4.20^ 

2.80 

2.65 

2.75 

2- 68 

■2  'h 

15 

;     2.05 

2.52 

2.82 

4.55 

6.25 

5.10 

4.00 

2.80 

2.65 

2.68 

2-70 

2'C 

16 

!     2.18 

2.52 

2.80 

6.95  ' 

5.88 

5.55 

3.88 

2.80 

2.68 

2.65 

2.70 

:  ni 

17 

;    2. -22 

2. 52 

2.  .80 

6.00  ' 

5.(»K 

5.55 

3.70 

2.70 

2.65 

2.65 

2.  to 

2.> 

18 

2.90 

2.55 

2.7S 

5.98 

5.25 

5.02 

3.42 

2.80 

2.65 

2.65 

2.u!» 

2  ^'' 

19 

3.  IS 

2.H5 

2.82 

■*6.08 

4.V0 

5.22  ' 

3.60 

2.75 

2.62 

2.66 

2.«1 

2  'i 

20 

2.80 

2.90 

2.78 

6.a5 

4.S.S 

5.32 

3.50 

2.85 

2.65 

2.62 

2.55 

I'i 

21 

2. 68 

2.70 
2.72 

2.K5 
■  3.15 

6.00  ' 
6.  KO 

4.70 
4.7't 

5.50  , 
5.35 

3.45 
3.40 

2.80 
2.85 

2.62 
2.60 

2.65 
2.52 

2.60 
2-0) 

7  t^ 

22 

2. 68 

2  A' 

23 

2.  (-.2 

2.70 

3.25 

6.75 

4.02 

5.20  , 

3.40 

2.78 

2.65 

2.52 

2-5^ 

J-  * 

24 

2.58 

2.70 

3.45 

5.90 

4.40 

5. '20 

3.35 

2.78 

2.65 

2.60 

2-50 

■:  'C 

25 

i    2.52 

2.68 

3.52 

5.70 

4.40 

6.02  , 

3.35 

2.75 

1    2.65 

2.60 

2.50 

2.* 

2k\ 

'    2.50 

2.C^ 

3.50 

5.88 

4.82 

4.92 

3.68 

2.75 

2.62 

2.62 

2.55 

2  9^ 

27 

!     2.50 

2.  r.8 

3.40 

5.82  . 

4.55 

4.90  * 

3.30 

2.75 

2.62 

2.70 

2.50 

2.92 

28 

2. 48 

2.70 

3.48 

■4.70 

4. -20 

4.45 ; 

3.30 

2.80 

1    2.62 

2.45 

2-45 

2.V 

'29 

*. .      2. 42 

3.40 

4.35 

4.02 

4.28  ' 

3.15 

2.80 

<    2.60 

2.42 

2-52 

■J.  *»J 

30 

'     2.35 

3.45 

4.80 

3.92 

4.20 

3.05 

2.80 

.    2.60 

2.55 

2.52 

■^  7*. 

31 

2.20 

■  «■•>-   > 

3.90 

3.80 

3.00 

2.75 

2.62 

2  :i 

Rating  tables  for  Tnickte  River  at  Nevada- California  State  line. 

J.\N'UAUY  1.  1905.  to  APRIL  15.  1906.a 


GaKe        Dis-         Gage        Dis-         Gagp        Dis-         Gaee        Dia-      i    Ga«e        DIs- 
hcight.   charge,     height,   charge,     height,   charge,     height,   charge,    height,   change. 


APRIL  16  TO  DECEMBER  31.  1906.6 


1    2.30 

4<>0 

3.10    , 

9^)5 

3.90 

'     2.40 

520 

3.20    i 

1.075 

'     4.(K) 

2.. -50 

580     , 

3  30 

M.M 

4.10 

2.00    ' 

045 

3.40 

1,240 

4.2j 

1     2.70    1 

710 

3.50 

1,325 

4.30 

'     2.S0 

7hiO 

3.00 

1,415 

4.40 

1     2.90 

850 

3.70 

1,.510    1 

4..'>0 

3.00 

y20 

3.80 

1,005 

1 

4.  (K) 

1                i 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

1  Sec.-ft. 

Feet. 

'  Scc.-ft. 

1.70 

300 

2.60 

1        810    ' 

3.50 

1,580 

4.40 

2,470 

5.60 

3,S.tO 

1.80 

1        346 

2.75 

S.S4    1 

3.60 

1,678 

4.50 

2,580 

5.80 

;     4.a."0 

1.90 

1        394 

2.  SO 

mi 

3.70 

1,772 

1     4.60 

2,690 

6.00 

:    4,330 

2.00 

'         444 

2.90 

'     1,042 

3.80 

1,870 

'    4.70 

1    2,800 

;    6.20 

,     4,570 

2.10 

496 

3.00 

1     1,126    1 

3.90 

1,970 

,     4.80 

,    2,910 

'    6.40 

j    4.810 

2.20 

551 

'     3.10 

1,213    ■ 

4.00 

2,070 

4.90 

'    3.020 

1 

2.30 

610 

3.20 

1     1,302    1 

4.10 

2, 170 

5.00 

3,130 

2.40 

1        673 

3.30 

1,393    1 

4.20 

2.270 

5.20 

3,ro 

1 

2.50 

!        740 

3.40 

1,4V)     , 

4.30 

2,370 

'    5.40 

3,610 

1 

1,700 

4.70 

2,500 

1 

6.00 

3,^0 

1.800 

4.80 

2,600 

6,20 

4.190 

1.900 

4.90 

2,710 

6.40 

4.430 

2,000 

5.00 

2,820 

6.60 

4.670 

2,100 

5.20 

3,040 

6.80 

4,920 

2.200 

5.40 

3,260 

7.00 

5,180 

2.300 

5.60 

3.480 

7.20 

5,440    1 

2,400 

5.80 

3.710 

1 

a  This  tabic  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measurements 
made  during  19C3-190t>  and  is  well  defined. 

6  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  4  discharge  measurem<-rT5 
made  during  1906  and  the  form  of  the.previous  curve,  and  is  fairly  well  defined  above  gage  hdgfats  .^  fe^r. 


TRUCKEE   BIVER   BASIN. 
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Monthly  discharge  of  Trackee  River  at  Neiada- California  State  line  for  1906. 

[Drainage  area,  965  square  miles.] 


January. . . 
February.. 

March 

April 

May 

June 

July 

AUgUKt 

September. 
(>ctol>or. . . 
November. 
December. 


Month. 


The  year. 


Diacha 

rge  in  second 
Minimum. 

a-feet. 

Maximum. 

Mean. 

1.290 

309 

592 

1,040 

580 

746 

1,970 

740 

1,130 

5,120 

1,130 

2,850 

5,410 

1,600 

3,650 

4,250 

1,800 

2,830 

2,820 

920 

1,800 

850 

645 

763 

745 

645 

675 

745 

490 

629 

90('> 

550 

670 

90C) 

550 

662 

Run-off. 


Total  In    , ^ 

acre-feet.  ,  Sec.-ft.  per  Depth  in 
sq.  mile.    :   incheA. 


I 


36,400 

0.620 

41,400 

.781 

69,500 

1.18 

170,000 

2.98 

224,000 

3.82 

168.000 

2.96 

111,000 

1.88 

46,900 

.799 

40,200 

.707 

38,700 

.659 

39,900 

.702 

40,700 

.693 

0.71 

.81 

1.36 

3.32 

4.40 

3.30 

2.17 

.92 

.79 

.76 

.78 

.80 


5,410 


309 


1,420  ■     1,030,000 


1.48 


20.12 


Note.— The  open-channel  rating  tables  were  applied  throughout  the  year;  values  for  the  winter 
months  are  liable  to  some  error  on  account  of  ice. 


DONNER  CREEK  NEAR  TRUCKEE,  CAL. 

Doimer  Creek  flows  from  the  east  end  of  Dormer  Lake  eastward 
into  Tnickee  River. 

The  gaging  station  was  estabhshed  October  23,  1902.  It  is 
located  about  150  feet  below  the  dam  of  the  Donner  Creek  Ice  Com- 
pany and  l\  miles  west  of  Truckee,  Cal.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  176,  page  97,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  measurements  of  Donrtir  ('red  near  Truekee,  Cal.,  in  1906. 


Date. 


Ilydrographrr. 


Area  of 


May  ;U M.  B.  Kennedy. 

.hiiif  29 do 

Aiigu.Ht  1 do 


Width  I    ■*"'*  "'^         Ctlif^O  Dis- 

"luin.i  station.  I   height.   ,  charge. 


Feet.  Sq.ft.  Feet.  Sec.-ft. 

:«>                 76  3.40                323 

•il  I              81  3.60                3,30 

17  '              18  1.65  '                35 
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SURFACE   WATER  SUPPLY,  1906. 


Daily  gage  height,  in  feet,  of  Donner  Creek  near  Truekee,  Col.,  for  1906. 


Day. 

Jan. 

Feb. 

Mr.' 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 
Nor. 

Dw. 

1 

4 

1.0 
1.0 
1.0 
1.0 
1.0 

1.9 
1.9 
1.0 
1.0 
2.0 

1.0 
1.0 
1.9 
1.0 
1.0 

1.0 
1.0 
1.0 
1.9 
1.9 

2.05 

2.0 

2.0 

2.0 

2.05 

2.1    , 
2.1 

21     . 
2.1 

2.2 

2.6 

2.6 

2.65 

2.7 

2.7 

2.76 

2.8 

2.8 

2.8 

2.8 

3.55 

3.65 

3.8 

4.25 

4.55 

4.6 

4.6 

4.6 

4.55 

4.3 

3.55 
3.65 

3.85 

4.1 

4.1 

4.0 

4.0 

4.05 

4.15 

4.2 

3.96 

4.0 

4.0 

4.0 

3.85 

3.8 
3.7 
3.7 
3.6 
3.45 

1.76 

1.65 

1.6 

1.56 

1.5 

1.5 
1.5 
1.5 
1.6 
1.45 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
L2 
1.2 
1.2 

1 

1.0 

1.0 

1.0 

1.45 

1.45 

1.35 

1.25 

1.2 

1.2 

1.2 

I.l 
1  1 

1.1 

1 : 

5 

1 ; 

6 

J. 

]  1 
1  ij 

8 

9 

1  Is 

1:55 

10 

1.5 

11 

2.0 

2.0 

3.75 

2.0 

1.05 

1.8 

1.95 

2.05 

2.2 

2.2 

1.9 
1.9 
1.9 
1.0 
1.95 

2.0 

2.0 

2.1 

2.35 

2.25 

2.2  ■ 
2.3 
2.3 
2.3 

2.3  < 

2.3    ' 
2.3    1 
2.3 
2.35 
2.4 

2.85 

2.9 

2.95 

3.0 

3.05 

3.1 

3.15 

3.25 

3.3 

3.35 

4.2 

4.1 

4.15 

4.15 

4.0 

3.9 
3.8 
3.  to 
4.2 
4.5 

4.5 

4.7 
4.6 
4.1 
4.1 

4.4 

4.25 
4.06 
4.05 
4.25 

3.3 

3.4 

3.45 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.2 

1.4 
1.4 
1.4 
1.4 
1.35 

1.3 

1.3 

1.25 

1.2 

1.2 

1.1 
1.1 

1:1 

1.1 

1.1 

1.1 

1.15 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1-2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.35 

1.55 

1.4 

1.3 

1.3 

1.25 

:.».> 

12 

I : 

Vi 

:.4 

14 

:  4 

16 

:a 

16 

.  J 

17 

I  s 

18 

1  - 

HK 

20 

t   1 

21 

22 

23 

24 

2i) 

2.2 

2.15 

2.05 

2.05 

2.05 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

9  ponds 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.1 

....... 

2.45 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.65 

2.6 

2.6 

x*ing  tti 

3.55 

3.6 

3.55 

3.4 

3.26 

3.2 
3.2 
3.2 
3.2 
3.2 

4.75 

4.65 

4.55 

4.3 

4.05 

4.05 

3.85 

3.75 

3.7 

3.7 

3.55 

4.3 
4.2 
4  25 
4.2 
4.15 

3.95 

3.8 

3.85 

3.9 

3.95 

3.2 

3.1 

2.95 

2.7 

2.45 

2.25 

2.15 

2.05 

2.0 

1.9 

1.85 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1,0 
1.0 
1.0 
1.0 
1.0 
1.0 

..1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

\  2 
I  •. 

i  43 

1  .V 

2ft 

27 

28 

20 

TO 

31 

1  ::• 
1  i' 
1  4 
1  ; 

1.^ 
1 

t  tbf 

Note.— The  ia 
station 

led  Oc 

tober  19  to  24. 

and  th 

ere  wafl 

1  practically  no  flow  al 

Rating  tables  for  Donner  Cycek  near  Truckee,  Cal, 

JANUARY  1.  1905,  TO  APRIL  30,  1006.a 


Gage 
height. 

Dis- 
charge. 

Gagi' 
height. 

Di.«»- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 

hei^t. 

1 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

-Src.-/J. 

Feet. 

Se.c.-ft.  1 

Feet. 

Sec  'ft. 

0.70 

0.0 

1  40 

5.7 

2.00 

>    2.  GO 

86    < 

3.20 

Uwi 

.80 

0.1 

1.50 

8.3 

2.10 

35 

,    2.70 

100    I 

3.30 

20»'. 

.90 

.2 

1.00 

11.5 

2.20 

43 

'    2.80 

115    ' 

'    3.40 

227 

1.00 

.5 

1.70 

15 

2.30 

52 

2.90 

131 

3.50 

2^ 

1.10 

1.1 

1.80 

19 

2.40 

62 

3.00 

148 

3.60 

2G9 

1.20 

2.0 

1.90 

24 

2.50 

73 

'    3.10 

166 

3.70 

290 

l.:40 

3.5 

1 

ilAY  1  TO  DECEMBER  t 

U,  1906.6 

/■ 

1.00 

9 

1 

1.80 

45 

2.(i0 

142 

3.40 

307 

4  20 

520 

1.10 

12 

,     1.90 

.53 

2.70 

159 

3.50 

330 

4  30 

.>j« 

1.20 

15 

2.00 

02 

2.80 

177 

3.60 

354 

440 

.580 

1.30 

19 

2.10 

72 

2.<M 

196 

3.70 

379 

4  50 

610 

1.40 

23 

1     2.20 

84 

3.00 

217 

3.80 

405 

4  60 

645 

l..'>0 

27 

2.30 

97 

3.10 

239 

3.90 

432 

4  70 

6R0 

l.fiO 

32 

2.40 

111 

3.20 

2JU 

4.00 

460 

480 

Ho 

1.70 

38 

1     2.50 

126 

3.30 

284 

4.10 

490 

1 

1 

1 
J 

a  This  table  Is  applirable  only  for  open-channel  conditions.  It  Is  based  on  discharge  va^^'-^ 
monts  u\m\o  during  VMH  .'»  and  is  Veil  defimHl. 

oThis  tjibli'  i.^  applicahli'  only  for  oi^'n-chjinm-l  conditions.  It  is  based  on  3  dischaige  xwas-i-"- 
ments  niade  during  190<j  and  the' form  01  the  VMo  curve  and  is  not  well  defined. 


TBUCKEE   RIVER   BASIN. 
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Monthly  discharge  o/Donner  Creek  near  Truckee^  Cal.jfor  1906, 

[Drainage  area,  30  square  miles.] 


Discharge  in  aecond-feet. 

Run-off. 

Total  in 
acre-feet. 

Month. 

Maximum. 

Minimum. 

Mean. 

Sec. -ft.  per 
sq.  mile. 

Depth  in 
inches. 

January 

300 
57 

19 
24 

38.3 
32.0 

2,360 
1,780 

1.28 
1.07 

1.48 

February 

1.11 

March 

86 

29 

54.5 

3,350 

1.82 

2.10 

April 

May 

260 

86 

161 

9,580 

6.37    1           5.99 

608 

342 

506 

31,100 

16.87              19.45 

June 

660 

342 

493 

29,300 

16.43              18.33 

July 

460 

49 

269 

16,500 

8.97              10.34 

August 

42 

15 

21.4 

1,320 

,713 

.82 

September 

15 

12 

13.5 

803 

.450                .50 

Octobero 

15 

0 

11.1 

682 

.370               .43 

November 

30 

9 

16.3 

970 

.543                .61 

D«icembor 

42 

12            20.0 

1,230 
99,000 

.667                .77 

1 

The  year 

608                     0  1        136 

4.55              61.93 

a  Mean  discbarge  estimated  7  second-feet  October  19,  and  5  aecond-feet  October  24. 

Note.— The  open-channel  rating  was  applied  throughout  the  year;  values  for  the  winter  months  are 
liable  to  some  error  on  account  ofice. 


TRUCKEE    RIVER   AT   VISTA,    NEV. 

This  station  was  established  August  18,  1899.  It  is  located  7 
miles  east  of  Reno,  Nev.,  and  one-fourth  mile  from  the  Southern 
Pacific  Railroad  station  at  Vista.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  176, 
page  84,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  measurements  of  Truckce  River  at  Vista,  Acr.,  in  1906. 


Date. 


Hydrographer. 


I  Width. 


I 


January  25 C.L.Smith 

May  22 M.  B.  Kennedy . 

June  19 do 

Julvo do 

July  28 do 


Feft. 
113 
120 
119 
120 
115 


Area  of 
section. 


Sq.  ft. 
485 
796 
8(>2 
890 
501 


Oai 
hei^ 


St. 


Feel. 
5.10 
8.10 
8.50 
8.20 
6.00 


Dis- 
charge. 

Sec.-ft. 
8«) 
3, 150 
3,290 
3,370 
1,420 
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SURFACE  WATER  SUPPLY,   1906. 


Daily  gage  height  j  in  feet,  of  JVuckee  River  at  Vuta,  New,  for  1906. 


] 

Day. 

1 

1  Jan. 

..1      4.0 

Feb. 
4.8 

Mar. 

- 

5.0 

Apr. 

May. 

June. 

July. 

'      7.8 

1 

Aug.     Sept. 

1 

Oct.      Nov. 

Dw. 

1 

6.7 

a2  1     a8 

5.4 

4.9 

4.7         5l2 

4.9           1 

2 

4.0 

4.8 

6.0 

&6 

a9,      7.3 

,    ao 

5.0 

4.8        4.3         5.2 

4.9 

3 

...    a9 

4.8 

5.0 

as        9.4  ■      7.3 

i    ao 

5.1 

4.8        4.6         5.1 

49 

4 

4.0 

4.7 

5.0 

5.9        9.4  !      8.0 

j    as 

5.0 

4.7         4.6         5.4 

4  .S 

5 

4.0 
4.0 

4.7 
4.7 

5.0 
5.0 

5.7 

ao 

9.7  a4 

9.8  ao 

a3 
a2 

4.7 
4.6 

47            i    K   '         A  & 

4-9 

fi 

4.8 

4.6         5.3 

4.9 

t 

.  '      4.0 
.  1      4.0 

4.7 
4.7 

5.0 
5.1 

a5 

7.0 

9.  9  1      7. 4 
9.9  1      7.3 

ao 
ao 

4.5 
4.6 

4.7 
4.7 

4.7         5.2 
4.7  ,       5.2 

4.9 

8 

5.1 

9 

..        4.1 

4.7 

5.2 

7.4 

9. 8         7. 7 

7.8 

4. 6        4. 7 

4.7         5.2 

i» 

10 

4.1 

4.7 

5.2 

7.7 

9.7 

ao 

7.5 

4.6        4.7 

4.7         5.2 

5-0 

n 

.1      4.2 

4.7 

.  5.4 

7.4 

9.6 

as 

7.3 

5.0 

4.7 

4.9         5.2 

SlT 

12 

4.5 

4.8 

5.9 

7. 3  '      9. 8  ,      9. 2 

7.2 

4.9 

4.7 

5. 0         5. 2 

,19 

13 

..,       5.4 

4.8 

6.0 

7.4 

9.6  1      9.0 

7.2 

4.9 

4.7         5.0         .5  2 

.i.'i 

14 

..'      5.8 

4.8 

5.8 

7.4 

9. 6  1      a  7 

7.2 

4.9 

4.7        5,2         5.2 

-V.1 

15 

5. 0 

5.0 

5.4 

8.0 

ft3       a6 

7.2 

4.8 

4.9  1      5.0         5.2 

*.5 

10 

..1      5.4 

5.0 

5.4 

a4 

a8      a6 

7.0  1 

4.8 

4.9        5.0         5.3 

5.2 

17 

...      5.7 

5.0 

5.4 

8.6        8.0        8.9 

a5  1 

4.8 

4.9  1      5.0         5.2 

\2 

18 

7.6 

5.0 

5.4 

a6        &0l      8.6 

as 

4.7 

4.9'      5.0         5l1 

:x2 

19 

..       7.5 

5.0 

5.4 

8.  6         7,  8  ;      a  6 

a2  1 

4.7         4.8  1      4.9         5.0 

5.2 

20 

..       65 

5.2 

5.4 

8.7         8.0        8.6 

1    ao  1 

4.7         4.8         4.9         5.0 

21 

..1      5.6 

5.4 

5.3 

8.9        8.0  '      8.6 

ao  I 

4.9  1      4.8'      5.0         5.0 

.«;.i 

22 

..       5.3 

5.4 

5.6 

9. 2         8. 0  1      8. 6 

5,9' 

4.8  1      4.7  ,      5.0         5.0 

a-l 

23 

5. 4 
5. 2 

5.4 
5.2 

ao 

6.4 

9.3       .7.6  1      a  6 
9.0  ,      7.5         a4 

1     5.8 
ao  . 

4.8         5.2  .      5.0         5.0 
4.7  1      4.9  1      5.0         5.0 

,'.  2 

24 

.'i.  -2 

25 

5. 1 

5.1 

6.7 

ao       7.3       a4 

ao  > 

4.7        4.8        5.0         5.0 

:,.i 

2fi 

..        5.0 
..       5.0 

5.1 
5.1 

6.5 
6.3 

a  0      a  0      a  4  '     a  3  ' 

7.9  1      7.4  1      a3        a5  1 

4.7  4.8         5.0         S.0 

4.8  1      5.0         5.2         5.0 

•>  i 

27 

5.7 

28 

5.0 

5.0 

6.3         7.7  ,      7.4         7.8 

ao 

4.8        4.7         5.2         5.0 

o-h 

29  .... 

4.9 

6.3         7.7         7.2 

7.7 

5.9 

4.8  1      4.7  '      4.5         4.9 

,vr. 

30 

4.9 

6.3         7.8  '      7.0 

7.5 

1      5.7  1 

4.8  !      4.7         4.9         4.9 

.^3 

31 

- 

4.8 

— 

7.1  as 

5.6 

4.9 

5.2    

:».  3 

1 

- 

Gape 

Rating  table  for  Truckee  River  at  Vt 
Dis-     l|    (JaRe        DIs-     J   fJage        Dis- 

sta, Nt 

'  hei^t. 
1    Feet. 

-^'.^for  1906. 

Dis- 

Gage \     Dis-    ' 

height. 
Feet. 

charge. 

Sec.-f(. 

;  height 
Feet. 

.   charge.  ,  height,   charge. 
,  Sec. -ft.  '     Feet.   \  Sec- ft. 

charge.  ' 
Sec.-fi. 

height.  ;  charge,  j 

Feet.   \  Sfc.-u. 

3.90 

325 

1     4.90 
'     5.00 

775          5.90    ,     1.345 

1    a90 

2.080    1 

a  80        4.0S0    1 

4.00 

3<i5 

S2.')    I 

ace 

1,410 

7.00 

2.170    , 

9L0C        4.32C 

4.10 

405 

5.10 

S75     ' 

a  10 

1,475 

7.20 

;    2.35C 

9.30       4..yo 

4.20 

445 

'    5.20 

9:jo 

a  20 

1.540 

7.40 

2,540 

9.40    1     4,830 

4.30 

490 

1    5.30 

9S.-)    ||    6.30 

1,610 

7.60 

2.740 

9.60         5.080 

4.40 

53.5 

5.40 

1     1.040          6.40 

1,680 

7.80 

1    2.940    1 

9.80    1    5.340    , 

A.m 

580 

'    5..'K) 

1,100          6.50         1.755 

aco 

3.160    1 

laOO    ,    5.G00    ' 

4.(0 

(■.25 

5.  m 

1.1(0     '    6.60         1.830 

1   a20 

1    3.380    ' 

1 

4.70 

f.75 

5.70 

1.220     1    6.70    '     1.910    1 

a40 

3.(100    1 

1 
1 

4.80 

725 

5.80 

1.280          6.80         1,990 

1 

Km 

3.840     1                1 

1                 1! 

Note.— This  table  is  applical>lo  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  UM)4-19()('»  and  is  well  denned  below  gage  height  8  feet. 

Monthly  discharge  of  Truckee  River  at  Vista,  Xer.,for  1906, 

[Drainage  area,  1.520  square  miles.] 


Month. 


January 

Kpltniury 

March-.'. 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  In  second-feet. 

ToUl  in 

Run-off. 

T- 

Maximum. 

Minimum. 
325 

Mean. 

871 

ftore-fcet. 

Sec. -ft.  per 
sq.  mile. 

a  573 

Depth  in 
inehc*. 

2.740 

53,600 

0.fj. 

1.040 

(i75 

797 

44,300 

.524 

.  .V» 

2.2t.n 

825 

1.210 

74.400 

.7914 

.92 

4.(ii«) 

1,220 

2.910 

173.000 

1.91 

2  13 

5. 47C 

1.990 

3,870 

238.000 

2..v» 

2.94 

4.^V4) 

I.OIX^ 

3.400 

202,000 

2.24 

2.-0 

3.490 

1.1(0 

2.170 

133,000 

1.43 

1.  U-. 

1.040 

580 

729 

44.800 

.4S0 

..v« 

930 

675 

722 

43.000 

.47" 

..>3 

930 

490 

7a3 

4(>,900 

.502 

..Vi 

1 .  2S0 

775 

900» 

53,  COO 

.592 

.(» 

1.340 

725 

952 

58,500 

.6a; 

,72 

5,470 


325 


1,610  '     1,170,000 


1.06 


1139 


Note.— The  open-channel  rating  table  wa.s  applied  throughout  the  year;  values  for  the  winter  months 
are  liable  to  some  error  on  account  of  ice. 
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LITTLE   TRUCKEE   RIYER  AT   PINE    STATION,  CAL. 

Little  Truckee  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada 
Mountains,  in  northwestern  Nevada  County,  Cal.,' flows  north,  then 
east,  and  then  south,  and  unites  with  the  Truckee  at  the  town  of  Boca, 
Cal. 

The  station  was  established  June  25,  1903.  The  cable  station  is 
located  about  one-fourth  mile  upstream  from  Bruhn's  mill,  known 
also  as  Pine  station.  The  road  which  follows  the  Little  Truckee 
north  from  Boca  crosses  the  river  at  a  ford  about  150  feet  below  the 
cable  and  the  same  distance  above  the  gage  rod.  Pine  station,  on 
the  Boca  and  Loyalton  Railroad,  about  one-fourth  of  a  mile  distant, 
is  the  nearest  railroad  point.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page  92, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 


Discharge  meaturemmls  of  Little  Truckee  River  at  Pine  station^  Cal.y  in  190fJ. 


Date 


Hydrographer. 


Width. 


May 30 M.  B.  Kennedy. 

Juno  18 do 

July  7 do 

August  2 do 


Area  of        Gage     !      Dis- 
section,    height,      charge. 


Feet. 

Sq.  feet. 

Feet. 

SO 

1.78 

2.35 

71 

208 

2.90 

73 

208 

2.80 

(K) 

77 

1.30 

SeC'feet. 

'>45 
822 
888 
153 


Daily  gage  hfight,  infect,  of  Little  Tnickee  River  at  Pine  station,  Cal.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

»■». 
I . . 
s. 

9. 

10. 

11. 

12. 

y.i. 

14. 
1.'.. 

1'.. 
17. 

1^. 
19. 
•JO. 

21. 

23! 
24. 

2.->. 

2G. 
27. 
2.S. 
29. 
30. 
31. 


Jan. 
1.30 

Feb. 

Mar. 
1.05 

Apr. 
1.92 

May. 

3.06 

June. 
2.45 

July. 
2.74 

Aug. 
1.32 

Sept. 
0.78 

Oct. 
0.70 

!  Nov. 
0.82 

Dec. 

1.08 

0.90 

1.23 

1.55 

1.10 

1.82 

3.62 

2.50 

2.78 

1     1.28 

.75 

.70 

.79 

.94 

1.28  1 

1.60 

1.12 

1.73 

3.5.5 

2.64 

2.85 

'     1.22 

.73 

.68 

.90 

.92 

1.30 

1.48 

1.10 

l.GS 

3.  .59 

3.04 

2.8(> 

1.18 

.73 

.«» 

1.32 

.83 

1.28 

1.43 

1.05 

1.70 

3.64 

3.15 

2.88 

1.12 

.73 

.66 

1.08 

.78 

1.28 

1.45 

1.05 

1.85 

3.64 

2.92 

2.82 

.1.10 

.73 

.68 

.96 

.92 

1.23 

1.43 

1.06 

2.09 

3.6() 

2.72 

2.78 

1.05 

.73 

.68 

.92 

.92 

1.18 

1.40 

1.12 

2.30 

3,62 

2.82 

2.75 

1.04 

.72 

.68 

.90 

.88 

1.30 

1.50 

1.15 

2. 52 

3. 59 

3.19 

2.65 

1.03 

.70 

.65 

.88 

.92 

1.30 

1.43 

1.22 

2.49 

3.56 

3.49 

2.50 

1.12 

.70 

.65 

.89 

•  y© 

1.30- 

1.48 

1.30 

2.39 

3.69 

3.44 

2.26 

1.06 

.72 

.65 

.89 

.68 

1.30 

1.40 

1.40 

2.40 

3.42 

3.69 

2.26 

1.02 

.72 

.60 

.NS 

.90 

1.38 

L33 

2.39 

2.49 

3.2,5 

3.36 

2.34 

.99 

.72 

.65 

.88 

1.29 

1.50 

1.30 

1.-20 

2.60 

3.21 

3.19 

2.32 

.99 

.74 

.65 

.88 

1.32 

1.00 

1.20 

1.18 

2.90 

3.09 

3.09 

2.18 

.98 

.75 

.65 

.88 

1.20 

1.83 

1.39 

1.30 

3.02 

2.80 

3.45 

2.19 

.95 

.74 

.65 

.90 

1.24 

2.10 

1.3.) 

1.30 

3.02 

2.  (Hi 

3.36 

2.00 

.93 

.73 

.♦i5 

.^9 

1.38 

2.gs 

1.28 

1.30 

3.14 

2.74 

3.01 

1.94 

.90 

.70 

.iSTi 

..S8 

1.24 

3.:« 

1.20 

1.30 

3.29 

2.S9 

3.31 

1.86 

.89 

.70 

.66 

.  75 

1.16 

3.20 

1 

1.33 

1.19 

3.42 

2.94 

3.21 

1.80 

.90 

.70 

.66 

.88 

1.05 

3.03 

1.40 

1.28 

3.55 

2.84 

3.23 

1.74 

.90 

.69 

.92 

.82 

1.10 

2.83  I 

1.38 

1.48 

3.62 

2.81 

3.25 

1.55 

.85 

.68 

.96 

.83 

1.12 

2.75  1 

1.20 

1.53 

3.42 

2.64 

3.21 

1.56 

.83 

.68 

1.00 

.85 

i.a5 

2.tK) 

1.14 

1.06 

3.10 

2. 59 

3.01 

1.68 

.82 

.68 

.95 

.85 

1.03 

2.58 

1 

1.10 

1.79 

2.98 

2.70 

3.08 

1.75 

.80 

.68 

.94 

.86 

1.16 

2.3s 

1.10 

1.80 

2.96 

2.84 

2.9.5 

1.72 

..SO 

.68 

.90 

.83 

1.40 

2.15 

1.10 

1.79 

2.90 

2.78 

2.87 

1.55 

.79 

.70 

.8<i 

..S8 

1.25 

1.98 

1.16 

1.79 

2.76 

2. 58 

2.59 

1.44 

.78 

.70 

..S2 

.84 

1.18 

1.90 

1.79 

2.92 

2.42 

2.44 

1.38 

.78 

.70 

.78 

.90 

1.02 

1.83 

2.02 

3.10 

2.34 

2,54 

1.32 

.80 

.68 

.  78 

.89 

.99 

1.80 

2.06 



2.43 



1.30 

.80 

.79 

1.21 
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SURFACE   WATER  SUPPLY,   1906. 


Rating  tables/or  Little  Truckee  River  at  Pine  9taH<m,  Col., 

JANUARY  1,  1905,  to  APRIL  14,  1906.a 


Oage 
height. 

Dla-    1 
chaige. 

Oase 
height. 

,    Feet, 

Sec.^t. 

Ftet. 

1.00 

78    ' 

1.40 

1.10 

91 

1.50 

1.20 

107 
126 

1.60 

1.30 

1 

1.70 

Di». 
charge. 

SeC'/t. 
148 
174 
203 
235 


Oage  I     Dis- 
helght.  charge,  j  heigl 


Oafe  ' 
teight. 


Feet. 
1.80 
1.90 
2.00 


Sec.'ft, 
270 
307 
347 


I 


h 


Feet. 
2.10 
2.20 
2.30 


Difl- 
chAige. 


Sec.-ft. 
390 
436 

483 


Gace 
height. 


Di»- 
ctaaiige. 


Feet. 

.  Sec,-ft. 

2.40 

531 

2.50 

580 

2.60 

630 

APRIL  15  to  DKCKMBF.R  31,  1906.^ 


a  70 

55    ; 

1.40 

.80    ! 

67 

1.50 

.90    1 

80 

1.60 

l.Qf)    1 

94    [ 

1.70 

1.10    . 

110 

1.80 

1.20 

129 

L90 

L30 

1 

152    „ 

■ 

178 

2.00 

206 

2.10 

237 

2.20 

271 

2.30 

309 

2.40 

351 

2.50 

305 
440 
490 
540 
590 
640 


2.60 
2.70 
2.80 
2.90 
3.00 
a  10 


665 
750 
805 
860 
920 
980 


3L20 

aso 
a4o 
a5o 
aeo 
a7o 


i,o« 

1,100 
1,160 
1,225 
1,290 
1.355 


«  This  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  mcasarem^ni* 
made  during  1904-5  and  is  well  deAned  below  gag«»  height  2.1  feet.  The  table  has  b«n  extended  l»'\ . -'' 
theiM»  limits. 

b  This  table  is  applical>le  only  lor  open-channel  conditions.  It  is  based  on  4  discharge  measurempEt< 
made  during  1906  and  the  form  of  the  1905  curve  and  is  not  weU  defined. 

Monthly  discharge  of  Little  Truckee  River  at  Pine  Station,  Cal.^/or  1<H)6. 

[Drainage  area,  106  square  miles.] 


Discharge  in  second-feet. 


Month. 


January... 
February . . 

March 

April 

.May J 

June 

July 

.Vugust 

Septoml)er. 
()ct()l>er. . . 
Novenibrr. 
Dwomber. 


Maximum.  Minimum.      Mean. 


The  voiir. 


1.020 

229 

373 

1.300 

1.3M 

1..350 

849 

157 

65 

94 

157 

178 

1.350 


104 

01 

84 

229 

f*J0 

610 

152 

G5 

53 

50 

66 

65 


359 

141 

159 

729 

972 

050 

478 
91.9 
56.7 
GO.  9 
79.7 

103 


50 


348 


ToUl  in 
acre^feet. 


22,100 

7,830 

9.780 

43.400 

59,800 

56.500 

29,400 

5.650 

3.370 

3,740 

4, 740 

6.330 

253,000 


Run-off. 

Sec.-ft.  per    Depth  ia 
I    sq.  mile.       inciip> 


2.16 
.849 
.958 

4.39 


5. 
5. 


86 
72 
2.88 
.554 
.342 
.367 
.480 
.608 


2.10 


1..0 

.71 


Xf  )TE.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  the  winter  montbs 
are  liable  to  some  errors  on  account  of  ice. 

INDEPENDENCE  CREEK  BELOW  INDEPENDENCE  LAKE,  CAL. 

Independence  Creek  flows  from  the  east  end  of  Independence 
Lake  northeastward  into  Little  Truckee  River. 

The  ^a^ng  station  was  estabhshed  October  24,  1902.  It  is  located 
about  one-ei«2:hth  of  a  mile  below  the  dam  at  the  lower  end  of  Inde- 
pendence Lake,  Cal.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  Xo.  176,  page  94,  where 
are  given  also  references  to  publications  that  contain  data  for  pn^- 
vious  years. 
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The  following  measurement  was  made  July  31,  1906: 

Width,  16  feet;  area,  25.6  square  feet;  gage  height,  2.65  feet;  discharge,  25.3 
second-feet. 

Daily  gage  height^  infeety  of  Indejtendence  Creek  below  Independence  Lake,  Cal.jfor  1906, 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

2.58 
2.52 
2.48 
2.40 
2.38 

2.32 
2.30 
2.30 
2.30 
2.38 

2.40 
2.38 
2.35 
2.35 
2,36 

2.40 
2.45 
2.50 
2.58 
2.60 

2.72 
2.82 
2.88 
2.00 
2.85 

2.80 
2.80 
2.80 
2.75 
2.75 

May. 

2.80 
2.92 
3.00 
3.50 
3.12 

3.18 
3.22 
3.00 
3.50 
3.50 

3.50 
3.42 
3.40 
3.40 
3.35 

3.30 
3.25 
3.18 
3.15 
3.15 

3.15 
3.15 
3.15 
3.12 
3.18 

3.20 
3.28 
3.25 
3.18 
2.15 
2.15 

Jane. 

1.52 
1.95 
2.20 
2.80 
3.40 

3.48 
3.42 
3.50 
3.50 
3.45 

3.58 
3.60 
3.60 
3.60 
3.60 

3.60 
3.30 
3.45 
3.62 
3.50 

3.60 
.  3.68 
3.75 
3.82 
3.85 

3.78 
3.75 
3.72 
3.60 
3.48 

July. 

3.45 
3.52 
3.62 
3.62 
3.72 

3.68 
3.75 
3.80 
3.72 
3.50 

3.40 
3.42 
3.48 
3.50 
3.48 

3.45 
3.42 
3.45 
3.42 
3.28 

2.68 
2.75 
3.22 
3.52 
3.48 

2.90 
2.91 
2.60 
2.58 
2.68 
2.65 

Aug. 

2.62 
2.60 
2.62 
2.58 
2.68 

2.65 
2.62 
2.50 
2.62 
2.60 

2.65 
2.50 
2.48 
2.48 
2.42 

2.42 
2.45 
2.42 
2.40 
2.45 

2.42 
2.42 
2.32 
2.30 
2.30 

2.30 
2.30 
2.25 
2.25 
2.25 
2.25 

Sept. 

Oct. 

1.95 
1.95 
1.95 
1.95 
1.95 

1.95 
1.95 
1.95 
1.92 
1.90 

1.90 
1.90 
1.90 
1.00 
1.90 

1.90 
1.85 
1.85 
1.85 
2.48 

3.50 
2.98 
2.92 
2.82 
2.75 

2.72 
2.62 
2. 15 
2.20 
2.20 
2.20 

Nov. 

Dec. 

1 

1.96 
1.95 
1.90 
1.90 
1.90 

1.90 
1.88 
1.85 
1.90 
1.85 

1.85 
1.92 
2.48 
2.78 
2.8b 

2.08 
3.06 
3.35 
3.30 
3.20 

3.08 
2.98 
2.82 
2.78 
2.60 

2.58 
2.52 
2.42 
2.32 
2.12 
1.95 

1.95 
1.90 
1.90 
1.90 
1.90 

1.90 
1.90 
1.90 
1.90 
1.85 

1.85 
1.85 
1.85 
1.88 
2.25 

2.25 
2.00 
2.35 
2.10 
2.15 

2.40 
2.65 
2.70 
2.62 
2.58 

2.50 
2.52 
2.60 

2.58 
2.50 
2.50 
2.50 
2.48 

2.40 
2.38 
2.35 
2.32 
2.30 

2.25 
2.60 
2.72 
2.75 
2.80 

2.78 
2.70 
2.62 
2.52 
2.50 

2.50 
2.50 
2.52 
2.52 
2.55 

2.52 
2.48 
2.42 
2.38 
2.38 
2.52 

2.25 
2.25 
2.20 
2.20 
2.20 

2.20 
2.20 
2.18 
2.10 
2.10 

2.10 
2.10 
2.10 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2.02 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
1.95 

2.20 
2.22 
2.30 
2.40 
2.45 

2.42 
2.42 
2.40 
2.40 
2.40 

2.40 
2.40 
2.38 
2.55 
2.38 

2.42 
2.38 
2.35 
2.35 
2.35 

2.35 
2.35 
2.35 
2.32 
2.30 

2.30 
2.30 
2.30 
2.30 
2.30 

2.28 

2 

2.25 

3 

2.25 

4 

2.25 

5  

2.25 

6 

2.25 

7 

2.25 

8 

2.30 

9 

2.35 

10 

2.42 

11 

2.40 

12 

3.80 

13 

3.50 

n 

2.95 

15 

2.90 

16 

2.85 

17 

2.80 

18 

2.52 

19 

2.30 

20 

2.30 

21 

22 

23 

24 

2.'> 

2.30 
2.30 
2.35 
2.38 
2.40 

2r» 

27 

2.45 
2.50 

2H 

29 

2.50 
2.50 

30 

31 

i2.40 
2.18 

WAXiKER  IinrER  BASIN. 


DESCRIPTION   OF   BASIN. 


Walker  River  is  formed  bv  two  branches — East  and  West  forks — 
which  rise  on  the  eastern  slopes  of  the  Sierra  Nevada,  in  Mono 
County,  Cal.,  flow  in  a  general  northeriy  direction,  and  unite  in 
Lyon  County,  Nev.  From  the  point  of  junction  the  main  stream 
flows  northward  through  Mason  Valley,  at  the  upper  end  of  which 
it  turns  to  the  east  and  southeast  and  discharges  into  the  north  end 
of  Walker  Lake. 


WEST   FORK   OF  WALKER   RIVER   NEAR   COLEVILLE,    CAL. 

This  station  was  established  October  5,  1902.  The  cable  is  located 
about  1  mile  east  of  the  point  where  the  main  road  from  Topaz  to 
Bridgeport  crosses  Lost  Canyon  Creek  and  is  600  feet  from  the  road. 
The  gage  is  about  one-half  mile  above  the  cable.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  176,  page  99,  where  arc  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 
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SURFACE  WATEB  SUPPLY,   1W6, 


Ditcharge  meagurements  of  West  Fork  of  Walker  River  near  ColeviUe,  CaLj  in  1906, 


I>ftte. 


Hydrographer. 


Width. 


May  11 M.  B. 

May  16 do 

Junes do 

June  13 do 

July  19 do 

August  19 do 


Feet. 

Kennedy flO 

!  eo 

; '  53 

eo 

eo 

49 


Area  of 
section. 


Sq.ft. 
250 
195 
179 
283 
253 
135 


height. 


Feet. 
4.10 
3.50 
3.30 
4.70 
4.15 
3.00 


Dis- 

chuge. 

Sec.-fi. 
1,T» 
1.23& 
9H0 

2,150 

l.«» 

627 


1 


Daily  gage  height ,  infect,  of  West  Fork  of  Walker  River  near  Coleville,  Cal..  in  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 


7. 

8. 

9. 

10. 

II. 
12. 
13. 
14. 
15. 

Ifi. 
17. 
18. 
19. 
20. 


21. 
22. 

24. 


2'i. 


27. 
2S. 
2<*. 
30. 
31. 


Jan.  ,  Feb. 


Mar.  j  Apr. 


1.1 
1.1 
a9 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 


2 
2 

2 

2 

2 
5 


1.5 
1.4 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.2 
1.2 
1.3 
1.3 
1.3 


1.3 
1.3  I 
1.3  ' 
1.3  > 

1.3 

1.3  ' 
1.3  , 
1.2 
1.2 
1.2 


2 
2 
2 
2 
2 


1.2 
1.2 
1.2  I 
1.2 
1.2 

1.2  , 

1.3  I 
1.3 
1.2 
1.3  , 

1.3, 
1. 3 
1.3 


May.    June.    July.     Aug.    Sept.     Oct.      Nov.     I>«. 


1.4  I 
1.6  I 
1.4  I 
1.3  i 

1.3  I 

1.3  I 
1.3, 
1.3  ' 
1.3  I 
1.3  , 


I.e. 

1 

1 


1.4 
1.5 
1.4 
1.4 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 

1.6 
1.5 
1.5 
1.6 
1.6 


1.6  1 

1.6 

1.6 

1.6 

1.6 

1.5 
1.5 
1.6 
1.7 
2.0 

1.9 
1.9 
2.0 
2.1 
2.2 

2.3 
2,5 
2.6 
2.7 
2.9 

2.9 
3.2 
3.1 

ai 
ao 

2.8 
2.9 
2.9 
2.9 
2.7 


I 


I 


2.9 

ai 
ai 
a5 

as 

a9 

4.0 
4.0 
4.1 
4.1 

4.1 

a9 
a9 

3.9 

a7 

a6 
as 
a6 
as 
as 

as 
a7 
a5 
as 
as 

as 
as 
a2 
ai 
ao 
ao 


ao 
a2 
a4 
ae 
a7 

as 
as 
as 
as 

4.35 

4.8 
5.2 
5.2 


4. 
4. 

& 
4. 
4. 

5. 


55 

S 

35 
9 
75 
15 


&25 

&1S 

5.15 

4.9 

4.75 

&1S 

4.95 

4.45 

4.25 

4.2 

4.25 


I 


&1 

5.3 

5.45 

5.45 

5.4 

&35 

5.25 

5.35 

4.9 

4.6 

4.7 

4.45 

4.45 

SlO 

4.6 

4.3 

4.45 

4.15 

4.0 

4.15 

4.1 

4.15 

4.4 

4.35 

4.35 

4.3 
4.25 

ass 

afi 

ass 
a  4 


as 

a25 

ai 

ao 

ao 

ao 
ai 
ao 
ao 

2.9 

2.9 
2.9 
2.9 
2.9 
2.8 

2.7 
2.6 
2.6 

ao 

2.8 

2.6 
2.6 
2.4 
2.4 
2.2 


2. 
2. 
2. 
2. 
2. 
2. 


2.2 
2.1 
2.1 
2.1 
2.0 

2.0 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.2 

2.1 
2.0 
1.9 
1.8 
1.7 


7 
7 


1.7 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 


1.5 

I  3 

1.4 

1  .1 

1.4 

1    i 
1-  0 

1.4 

I.i 

1.5 

Lo 

1.5 

1.3 

1.5 

1.4 

1.4 

1.4 

1.4 

L4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4  , 

L4 

1.4 

1.4 

1.4 

1.4 

1.4 

1-4 

1.4  , 

1-4 

1.4 

1.4 

1.3 

1.3 

1.3 

1 

1.3 

1.3 

1-3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.3 

1.4 

1.3 

1.5 

1.3 

1.5 

1.3 

1.4 

1.3 

1.4 

1-4 


Ratiyuj  table  for  West  Fork  of  Walker  River  ntar  Colfville,  CaL,  for  1U()6. 


(inpi> 

I  )l  fi- 

Cthpo 

'      Dis- 

Gagp 

Dis- 

Gage 
height. 

Feet. 

Dis- 

height. 
Feet. 

Di.«i- 

height. 

chu  rg»'. 
Sec.-ft. 

height. 
Feet. 

'  charge. 
Sec.-ft. 

height. 
Feet. 

charge. 
Sec.-ft. 

ehaiigi'. 

charge. 

Ffft. 

Sec.-ft. 

'  Sec.-ft. 

0.  'M) 

50 

1     1.70 

145 

2.  FA.) 

385 

aso 

870 

4.20 

!    1,760 

1.00 

.W 

1  80 

ItiS 

2.1K) 

425 

a  40 

955 

4.40 

;     1.990 

1.10 

67 

I.IK) 

190 

2.  70 

470 

aso 

1,040 

4.60 

2,230 

1.20 

77 

1     2. 00 

220 

2.80 

520 

aeo 

1,130     , 

4.80 

1    2.470 

1.30 

87 

2.  10 

2.50 

2.90 

580 

a  70 

1,220  ; 

5.00 

2.710 

1.40 

IW 

2.20 

280 

a  00 

645 

aso 

1,320    1 

5.20 

,    2.970 

1 .  .'iO 

no 

'     2. 30 

315 

a  10 

715 

a90 

1,430 

5.40 

i    3.230 

l.(iO 

125 

2.  4U 

aw 

a  20 

790 

4.00 

1.540    I 

1 

1 

NoTK.  -This  table  is  applicable  oiilv  for  ojxm-channel  conditions, 
inent.s  iuad(!  iliiring  1903-iyOi  tmd  is  fairly  well  defined. 


It  is  based  on  discliargo  measure- 


WALKER   RIVER   BASIN. 
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Monthly  discharge  of  West  Fork  of  Walker  River  near  Coleville,  Cal.,  for  1906. 

[Drainage  area,  306  square  miles.] 


Month. 


January 

February 

March , 

April , 

May 

June 

July 

August 

September 

Octol)er. 

November 

Docember 

The  year 


Discharge  in 

second-feet. 

Run-off. 

_    -     — 1 

Total  in 

—  - 

—  _ 

— 

_ 

Maximum. 

Minimum. 
50 

Mean. 
77.6 

acre-feet. 
4,770 

Sec. 
sq. 

-ft.  peri 
mile.    1 

De 

in< 

pthin 
cbes. 

no 

0.254 

0.29 

87 

77 

81.6 

4,530 

.267 

.28 

145 

87 

105 

6,460 

.343 

.40 

790 

no 

360 

21,400 

1.18 

1.32 

l.tiflO 

580  1 

1,140 

70,100 

3.73 

4.30 

■  3,ltJ0 

645 

2,050 

122,000 

6.70 

7.48 

3,300 

955 

2,180      ' 

134,000 

7.12    1 

8.21 

870 

250  • 

506 

31,100 

1.65 

1.90 

280 

no ' 

192 

11,400 

.627 

.70 

110 

87  1 

98.5 

6,060 

.322 

.37 

110 

87  ' 

95.6 

5,690 

.312  ; 

.35 

no 

87 

94.5 

5,810 

.309 

.36 

3,300 

50 

582      1 

423,000 

1.90 

25.96 

Note.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  winter  months 
are  liable  to  error  on  account  of  ice. 


EAST    FORK    OF    WALKER    RIVER    NEAR    YERINGTON,    NEV. 

This  station  was  established  October  6,  1902.  It  is  located  at 
Ross  Ranch,  about  10  miles  southeast  of  Yerington,  Nev.,  just  above 
the  point  where  the  road  crosses  the  river.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  176,  page  101,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

Discharge  vieasurements  of  East  Fork  of  Walker  River  near  Yeringt(m,  Nev.,  in  1906. 


Date. 


May  15... 

June  9 

June  12... 
July  20. . . 
August  29 


Hydrographer. 


Width. 


M.  B.  Kennedy. 

do 

do. ........ 

do 

do 


Area  of 
section. 


Gage 
height. 


Dis- 
charge. 


Feet. 

Sq.ft. 

75 

196 

74 

117 

76 

164 

80 

214 

65 

113 

Feet. 

Sec.-fl. 

3.75 

592 

3.03 

347 

3.65  ' 

582 

5.00  ' 

1,070 

3.30  1 

342 

1 
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SURFACE   WATER  SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  East  Fork  of  Wcdher  River  near  Yeringion,  iVei'.,/or  190$. 


Day. 


1 

■  2 , 

3 

6 

7 ' 

8 

9 

10 

11 ' 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 ' 

22 1 

23 

24 

25 1 

26 1 

27 1 

28 

» , 

30 ' 

31 


—  ■    ^~~ 

-^    — .^ 

■■    ~       ~ 

~" 

— 

Jan. 

Feb. 
2.1 

Mar. 

2.4 

Apr. 
2.7 

May. 

2.9 

June. 
Z9 

July. 

Aug. 

Sept. 
3.1 

Oct. 
2.4 

Nov. 

Dec. 

1.9 

4.6 

4.4 

2.3 

1'.' 

1.9 

2.1 

2.4 

2.6 

3.0 

2.8 

4.5 

4.25 

3.1 

2.4 

2.3 

li 

1.9 

2.1 

2.4 

2.5 

3.1 

2.8 

4.6 

4.1 

3.1 

2.4 

2.3 

2.6 

1.9 

2.1 

2.4 

2.4 

3.1 

2.8 

4.7 

4.0 

3.0 

2.4 

2.3 

2.6 

1.9 

2.1 

2.4 

2.4 

3.2 

2.9 

4.85 

3.9 

3.0 

2.5 

2.3 

2.7 

1.9 

2.1 

2.4 

2.4 

3.4 

2.9 

5.0 

3.8 

2.9 

2.5 

2.3 

i" 

1.9 

2.1 

2.4 

2.4 

3.5 

3.0 

5.1 

3.9 

2.9 

2.5 

2.3 

2.7 

1.9 

2.1 

2.4 

2.4 

3.5 

3.1 

5.4 

3.9 

2.9 

2.5 

2.3 

2.7 

1.9 

2.1 

2.4 

2.4 

3.6 

3.2 

5.1 

3.9 

2.9 

2.5 

2.3 

1.9 

2.1 

2.4 

2.5 

3.7 

3.3 

6.1 

3.9 

2.8 

Z5 

2.3 

2.> 

1.9 

2.2 

2.4 

2.7 

3.9 

3.5 

6.0 

3.9 

2.8 

2.6 

2.3 

2.'* 

1.9 

2.2 

2.4 

2.6 

4.0 

3.6 

4.95 

3.9 

2.8 

2.6 

2.3 

1^ 

2.0 

2.1 

2.8 

2.6 

3.9 

3.85 

4.85 

3.7 

2.8 

2.6 

2.4 

2.S 

2.0 

2.1 

2.8 

2.5 

3.6 

4.0 

4.8 

3.7 

2.8 

2.6 

2.4 

2.5 

2.0 

2.1 

2.4 

2.5 

3.5 

4.1 

4.75 

3.6 

2.8 

2.6 

2.4 

2.8 

2.0 

2.1 

2.4 

2.5 

3.4 

4.2 

4.7 

3.6 

2.8 

2.5 

2.4 

ai* 

2.0 

2.1 

2.4 

2.6 

3.3 

4.3 

4.75 

3.6 

2.7 

2.5 

2.4 

19 

2.25 

2.2 

2.3 

2.6 

3.2 

4.6 

4.7 

3.75 

2.7 

2.5 

2.4 

2.S 

2.9 

2.3 

2.3 

2.6 

3.2 

4.7 

4.6 

3.8 

2.7 

2.5 

2.4 

2.9 

3.6 

2.3 

2.3 

2.6 

3.2 

4.7 

4.6 

4.0 

2.7 

'''l 

2.4 

2.9 

3.1 

2.5 

2.4 

2.7 

3.3 

4.7 

4.6 

4.0 

2.6 

2.5' 

2.4 

2.y 

2.7 

2.4.'» 

2.5 

2.8 

3.3 

4.8 

4.6 

3.8 

2.6 

2.5 

2.4 

2.9 

2.6 

2.4 

2.6 

2.8 

3.3 

4.8 

4.9 

3.7 

2.6 

2.5 

2.4 

•»  « 

2.5 

2.4 

2.85 

2.8 

3.2 

4.8 

6.0 

3.6 

2.5 

2.5 

Z4 

2.V 

2.4 

2.4 

3.1 

2.8 

3.2 

4.8 

4.8 

3.5 

2.5 

2.4 

2.5 

19 

2.2 

2.4 

3.1 

2.8 

3.3 

4.8 

4.9 

3.5 

2.6 

2.4 

Z5 

2.9 

2.2 

2.4 

3.0 

2.8 

3.3 

4.8 

4.95 

3.4 

2.5 

2.A 

2.5 

2.5* 

2.2 

2.4 

2.7 

2.9 

3.3 

4.95 

4.85 

3.3 

2.4 

2.4 

2.5 

2.1» 

2.2 

2.7 

2.9 

3.2 

4.9 

4.75 

3.3 

2.4 

2.4 

2.6 

2.« 

2.2 

2.8 

2.9 

3.1 

4.65 

4.65 

3.2 

2.4 

2.4 

2.6 

19 

2.2 

2.8 

3.0 

4.5 

3.2 

i 

2.4 



2& 

Note. — The  river  was  froisen  over  January  1  to  12. 

Rating  tables  for  East  Fork  of  Walker  River  near  YeringtoUf  Nev. 

JANUARY  1  TO  JULY  10,  1906.« 


Gaffe 
height. 


Die-    ll    Gage  I     Dis-     :   Gage       

charge.  '  heignt.  <  charge,    height,    charge. 


Ffet. 
1.90 
2.00 
2.10 
2.20 
2.30 
4.40 
2.50 


Sec.-fl. 

64 

76 

97 

120 

144 

168 

193 


|| 


Feet. 

2.60 

2.70 

2.80 

2.90 

3.00 

3.10 

a20 


Sec.'fi. 
220 
248 
277 
308 
340 
372 
405 


Feei. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Dis- 
charge. 

Gage 
heifi^t. 

Feet. 
4.00 

Dl»- 
charge.^ 

Sec^ 

Gage 
height. 

Di»- 
charge. 

Sec-^t. 

FeeL 
4.70 

«-g«- 

474 

4.10 

729 

4.80 

093 

510 

4.20 

766 

4.90 

1,031 

546 

4.30 

803 

5.00 

1,070 

682 

4.40 

841 

5.20 

1,148 

618 

4.50 

879 

5.40 

1,226 

666 

4.60 

917 

JULY  11  TO  DECEMBER  31,  1906.» 


2.30 

1 
56 

2.90 

211 

1 

1    3.50 

2.40 

78    , 

3.00 

242 

'    a60 

2.50 

102 

3.10 

274 

3.70 

2.60 

127    , 

a20 

308 

3.80 

2.70 

154     ' 

a30 

314 

3.90 

2.80 

182 

3.40 

381 

4.00 

420 

4.10 

665 

4.70 

935 

460 

4.20 

710 

4.80 

980 

500 

4.30 

766 

,    4.90 

1,026 

640 

4.40 

800 

5.00 

1,070 

680 

4.60 

846    1 

1 

620 

4.60 

800 

1 

a  This  table  is  applicable  only  for  open-ctiannel  conditions.  It  is  based  on  4  discharge  measuremeDts 
made  during  1906  and  is  fairly  well  defined  above  gage  height  2.5  feet;  below  this  it  is  only  approximate. 

b  This  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  2  discharge  measurements 
made  during  1^06  and  is  not  well  defined. 
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Monthly  discharge  of  East  Fork  of  Walker  River  near  Ycrington^  Nev.,for  1906, 

(Dr&inage  area,  1,100  square  miles.] 


Month. 


.January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

546 

54 

127 

103 

97 

124 

372 

144 

210 

306 

168 

228 

692 

308 

457 

1,050 

277 

600 

1,230 

845 

987 

800 

306 

520 

274 

78 

160 

127 

78 

95.0 

127 

56 

75.7 

211 

127 

184 

1,230 

t 

54 

322 

Total  in 
acre-feet. 


Run-off. 


I 


Sec. -ft.  per  I  Depth  in 
sq.  mile,    i   inches. 


7,810 

6,890 

12,900 

13,600 

28,100 

41,100 

60,700 

32,000 

10,100 

5,840 

4,500 

11.300 


235,000 


a  115 

a  13 

.113 

.12 

.191 

.22 

.207 

.23 

.  415 

.48 

.627 

.70 

.897 

1.03 

.473 

.55 

.154 

.17 

.066 

.10 

.069 

.08 

.167 

.19 

.293 

4.00 

Note.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  the  winter  are 
liable  to  error  on  account  of  ice. 


WALKER   RIVER   NEAR   WABUSKA,    NEV. 

This  station  was  established  July  22,  1902,  and  equipped  December 
12,  1902.  It  is  located  about  300  feet  above  the  Carson  and  Colorado 
Railroad  bridge,  near  the  section  house  at  Clever  station,  and  about 
2i  miles  east  of  Wabuska.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  176,  page  103, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  Tneasurements  of  Walker  River  near  Wabv^ka,  Nev.,  in  1906. 


Date. 


May  14 

June  11 

July  21 

August  27 

September  14. 


Hydrographer. 


M.  B.  Kennedy. 

do 

do 

....do 

C.  L.Smith 


Width. 

Area  of 
section 

Oage 
height. 

1 
Feet. 

Sq.ft. 

Feet. 

70 

408 

4.20 

75 

272 

3.30 

178 

600 

4.50 

70 

174 

1.60 

50 

75 

.80 

Dis- 
charge. 


Sec.-ft. 

1,470 

921 

2,310 

410 

128 
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SURFACE   WATER  SUPPLY,  1906. 


Daily  gage  htighl,  in  feet,  of  Walker  River  near  W<d)usha,  Nev..for  1906. 


1. 
2. 
3. 

4. 

5. 


8. 
10. 


11. 
12. 
13. 

14. 

i:j. 

Hi. 
17. 
18. 
1'.). 
LH). 


21. 
22. 

S! 

24. 
2.'). 


2ti. 

27. 
2R. 
29. 
30. 
31. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.  { June,  j  July. 


I 


1.00 
1.00 
1.05 
1.05 
1.05 

1.05 
l.a5 
1.05 

i.a5 
i.as 

i.a-> 

1.08 
1.15 
1.15 
1.55 

1.75 

1.8.> 
I.Kt 
l.SS 
2.15 

2.30 
2.20 
2.02 

l.SS 
1.80 

1.80 
1.72 
1.70 
l.r>2 
l.-Vi 
1.50 


1.50 
1.42 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.38 
1.20 
1.15 
18 


1 


1.20 
1.30  , 
1.30 
1.25  I 
1.25 

1.35  ■ 
l.rO  I 
1.70 
1.70  I 
l.C>5  I 

1.55  1 
1.50 
1.50  i 


1.52 
1.55 
1.50 
1.40 
1.32 

1.22 
1.20 
1.28 
1.30 
1.18 

1.06 
l.O) 
1.38 
1.02 
1.52 


1 


1.72  ; 
1.80 
1.80  • 
1.72  I 
1.65 


I 


I 


48  ' 
1.40  I 
1.35  • 
1.30 
1.25 


1.52 
1.38 
1.30 
1.32 
1.38 

1.40 
1.45 
1.55 

i.m 

l.GO 

l.GO 
1.70 
1.80 


2, 
2. 
2. 
2. 
2. 

3. 
3. 
3. 
3. 
3. 


40 

35 
42 
60 

78 

00 
40 
75 
80 

95 


2.75 
2.65 
2.58 
2.55 
2.70 


3. 
3. 
3. 
2. 
2. 


00 
18 
05 
92 
92 


5.05 
4.90 
5.00 
5.15 
5.35 

5.55 
5.70 
5.65 


Aug.     Sept.      Oct.    I  Nov.  \  Dtc 


3.92 
3.70 
3.35 
3.18 
2.95 

2.90 
2.75 
2.70 


I 


1. 
2. 


90 
00 


I 


1.20 

2.a> 

1.12 

2.32 

1.10 

2.40 

1.15 

2.55 

1.58 

2.65 

1.98 

2.55 

2.a> 

2.45 

1.90 

2.45 

1.75 

2.45 

1.70 

2.40 

1.70 

4.20 
4.42 
4.32 
4.15 
4.05 

4.05 
3.88 
3.  .55 
3.45 
3.45 

3.6.5 
3.75  I 
3.75  ' 
3.00  i 
3.40  I 

I 
3.18  ■ 
3.10  i 
3.00 
3.00  i 
3.00  ! 
2.95 


3.38 
3.85 
4.30 
4.70 
5.05 

.5.10 
4.95 
5.15 
5.22 
5.35 

5.38 
5.40 
5.40 
5.48 
5.50 

5.40 
5.45 
5.40 
5.32 
5.20 


5.80 

2.70 

5.88 

2.58 

5.85 

2.55 

5.60 

2.55 

5.30 

2.50 

5.28 

2.50 

5.40 

2.50 

5.45 
5.22 
00 
95 
75 


4.50 
4.38 
4.35 
4.72 
5.22 

5.32 
5.25 
5.22 
5.18 
4.68 
4.10 


2.15 
2.00 
1.98 
1.95 
2.05 

2.10 
2.05 
1.95 
1.90 
1.75 


62 
50 
42 
32 
30 


1.22 


1.12 
1.10 
1.10 
1.08 
1.00 

1.00 
.92 
.82 
.72 
.68 

.65 
.65 
.65 
.70 
.70 

.70 
.70 
-70 
.  <d 
.80 

.85 
.85 
.85 
.85 
.85 

.85 
.85 
.85 
.80 
.80 


0.80 
.80 
.80 
.90 

1.00 

1.20 
1.38 
1.40 
1.40 
1.40 

1.4S 
1.50 
1.50 
1.48 
1.45 

1.45 
1.45 
1.45 
1.50 
1.50 

1.55 
1.55 
1.60 
1.60 
1.60 

1.60 
1.70 
1.70 
1.68 
1.65 
1.65 


1.65 
1-70 
1.710 
1.70 
1.70 

1.75 
1.80 
1.8D 
1.80 
1.8D 

1.88 
1.90 
1.80 
1.80 
1.80 

1.80 
1.80 
1.80 
1.80 
1.80 

1.80 

1.80 
I. SO 
1.80 
l.SO 

1.90 
1.98 
2.08 
2.02 
1.96 


■{ 


1*5 

I-* 

1.:.? 
i.:t} 

1.90 

i/«" 

1.'* 

2.22 

2.4"' 
2.* 
2-^ 

2-*' 

2.A2 

2  -.1 
2.> 
2.^ 

2.15 
2.10 
•»  ;n 

2.  [i 

2.W1 

2.H3 

::.*> 

2.3:1 


Note,    la*  condition!^  tinknown.    No  dischargrfl  have  been  computed  on  account  of  the  oonstant 
chauges  in  channol  and  the  small  numtx^r  of  inea.surements. 

C ARSON  RIVER  JJASrN. 

DESCRIPTION    OF    BASIN. 

Carson  River  has  its  sources  on  the  eastern  slopes  of  the  Sierra 
Nevada  in  Alpine  County,  Cal.  Flowing  northward  into  Nevada, 
East  and  West  forks  unite  near  Genoa,  in  the  upper  Carson  Vallev. 
At  Empire,  3  miles  east  of  the  city  of  Carson,  the  river  turns  to  the 
northeast  and  enters  a  deep  can^^on,  through  which  it  flows  for 
several  miles,  emerging  into  a  second,  smaller  valley  a  short  distance 
above  the  town  of  Dayton.  After  leaving  this  valley  it  passes  tlirough 
two  sliorter  canyons  and  one  rather  large  valley  before  entering 
lower  Carson  Valley,  or  Carson  Sink  Valley,  as  it  is  also  known,  and 
discharging  its  waters  into  Carson  Sink. 


WEST   FORK   OF   CARSON    RIVER    NEAR   WOODFORDS,  CAL. 

West  Fork  of  Carson  River  rises  in  Alpine  County,  Cal.,  flows  in  a 
general  northerly  direction,  and  unites  with  east  Fork  in  Dougla 
County,  Nev. 


s 
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The  gaging  station  was  established  October  18,  1900.  It  is  located 
about  three-fourths  of  a  mile  above  the  post-office  at  Woodfords,  Cal., 
and  200  feet  from  the  main  road  between  Woodfords  and  Blue  Lakes. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  176,  page  106,  where  are  given  also  references 
to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  West  Fork  of  Carson  River  near  Woodfords,  Cat.,  in  1906. 


Date. 


Hydrographer. 


May  9 

May  18 1 do. 

June  5 ; do. 

June  16 ' do. 

....do. 

....do. 


M.  B.  Kennedy. 


Width. 


July  17.... 
August  16. 


Feet. 
32 
38 
40 
37 
30 
30 


Area  of 
section. 


Sq.  ft. 
180 
130 
154 
157 
105 
60 


Gage 
heignt. 


Dis- 
charge. 


Feet. 

Sec.'fl. 

6.70 

1,520 

5.10 

095 

5.20 

764 

5.60 

899 

4.10 

373 

3.05 

108 

Daily  gage  height,  in  feet,  of  West  Fork  of  Carson  River  near  Woodfords,  Cal. ,  for  1906. 


1.. 

2- 
3. 
4. 

5.. 


6. 
i. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 

17.. 

18.. 

19.. 

20. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


2.4 

2.4 

2.3 

2.35 

2.5 


2. 
2. 
2. 
2. 
2. 


6 

75 

85 

9 

9 


3.0 
3.1 
3.2 
3.1 
3.0 

3.0 

2.9 

2.65 

2.4 

2.5 


2. 
2. 
2, 
2. 
2. 
2. 


6 

75 

8 

8 

85 

85 


Jan. 

Feb. 

2.85 

2.4 

2.5 

2.8 

2.55 

2.75 

2.55 

2.6 

2.4 

2.6 

Mar. 


2.6 

2.6 

2.55 

2.5 

2.4 

2.5 

2.55 

2.6 

2.7 
2.75 

2.75 

2.8 

2.8 

2.85 

2.8 

2.8 

2.75 

2.7 

2.6 

2.55 

2.5 
2.5 
2.5 


2.6 

2.65 

2.7 

2.75 

2.6 

2.55 

2.5 

2.45 

2.4 

2.4 

2.45 

2.5 

2.5 

2.55 

2.6 

2.65 

2.7 

2.8 

2.8 
2.8 


2. 
2. 
2. 


9 

95 

95 


3.0 
3.0 
2.9 


2.55 

2.5 

2.6 

2.6 

2.7 

2.7 

2.75 

2.8 

2.9 

2.95 

3.0 

3.25 

3.3 

.3.5 

3.7 

3.85 
4  1 
4.2 
4.3 
4.4 


4. 
4. 

5. 
5. 


6 
85 
1 
3 


5.5 


6.45 

6.5 

6.7 

6.8 

6.8 

6.4 
6.35 


6.1 


6.0 
4.9 

4.9 

4.95 

5.0 

5.1 

4.95 

4.9 


4.8 
5.2 


5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 


5.0 
5.0 
4.9 
4.9 
4.S 


June. 

July. 

4.4 

4.6 

4.6 

4.7 

4.8 

4.8 

5.0 

4.7 

5.0 

4.7 

4.7 

4.7 

4.9 

4.7 

4.8 

4.6 

4.5 
4.4 


Aug. 


4.3 

3.6 

3.55 

3.4 

3.3 

3.3 


3. 
3. 
3. 
3. 
3. 


4 
3 
3 
3 
25 


3.3 

3.3 

3.25 

3.9 

3.5 


Sept.  I   Oct. 


4.3 

3.4 

4.2 

3.4 

4.2 

3.4 

4.1 

3.35 

4.0 

4.0 

• 

3.8 

3.7 

3.4 

3.65 

3.4 

3.5 

3.3 

3.4 

3.35 

3.3 

3.4 

3.35 

3.35 

3.2 

3.35 

3.2 

3.3 

2.9 
2.9 

2.85 
2.8 


2. 
2. 
2. 
2. 
2. 


7 

6 

55 

5 

5 


2.4 
2.4 
2.3 
2.4 
2.2 


2. 
2. 
2. 
2. 
2. 


2.2 
2.3 
2.4 
2.5 
2.5 


3.3     1 

2.4 

3.3 

2.35 

3.25  1 

2.35 

3.2 

2.30 

3.2 

2.35 

2. 
2. 
2. 
2. 
2. 

2. 
2. 


4 

4 
4 
4 
4 

55 
6 


2.55 

2.5 

2.5 

2.45 

2.4 

2.4 

2.45 

2.4 

2.4 

2.45 

2.4 

2.5 

2.5 


6 

6 

6 

65 

65 


2.6 

2.65 

2.6 

2.55 

2.6 

2.65 


Nov.  1  Dec. 


2.7 

2.0 

2.7 

2.1 

2.95 

2.1 

3.1 

2.15 

3.3 

2.1 

3.0 

2.1 

2.9 

2.0 

2.9 

2.5 

2.85 

2.6 

2.8 

2.7 

2.9 

2.7 

2.9 

2.6 

3.1 

2.7 

3.2 

2.65 

3.0 

2.6 

3.0 

2.6 

2.9 

2.55 

2.8 

2.5 

2.6 

2.55 

2.6 

2.6 

2.55 

2.65 

2.55 

2.7 

2.55 

2.7 

2.5 

2.7 

2.45 

2.75 

2.4 

2.8 

2.4 

2.8 

2.3 
2.2 
2.15 


2.85 
2.9 
2.85 
2.85 
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SURFACE  WATER  SUPPLY,   1906. 


Rating  tabh  for  \Ve*t  Fork  of  Carson  River  near  Woodfords,  CaL.for  190S. 


Gage 
height. 

Dls- 
churgi*. 

Gage 
height. 

'     Dis- 
charge. 

'    Gase 
height. 

Dia-     ' 
cha^. 

Gage 
height. 

1      Dl8- 

'  charge. 

1   Gage 
height. 

1     Dia- 
1  charge.  . 

Ff€L 

Sfc.-ft. 

Fert. 

Sec- ft. 

F€ft. 

Sec.-ft. 

Ffet. 

Sec-fL 

1    Feet. 

Sec-ft. 

2.00 

22 

2.90 

90 

3.h0 

•251 

4.70 

535 

6.20 

1.230 

2.10 

21) 

3.00 

102 

3.90 

277 

4.80 

570 

6.40 

1,330 

2.20 

31 

3.13 

115 

4.00 

305 

4.90 

1        610 

6.60 

1,450 

2.30 

37 

,     3. 20 

129 

110 

335 

5.00 

650 

6.80 

1,570 

2.40  . 

44 

'     3.30 

145 

1    4.20 

365 

5.20 

730 

2.50 

52 

3.40 

163 

4.30 

395 

5.40 

820 

1 

1 

2.1» 

m 

1     3.50 

1S2 

'    4.40 

430 

5.60 

,        910 

2.70 

m 

3.riO 

203 

4.50 

•465 

5.80 

'     1,010 

2.80 

79 

3.70 

226 

4.(» 

500 

6.00 

1,110 

Note.  -This  table  in  applicable  only  for  open-channel  conditiooa.    It  is  based  on  discharge  mea^ 
urements  made  during  19(B-1906,  and  is  fairly  well  defined. 

Monthly  discharge  of  West  Fork  of  Carson  River  near  Woodfords,  Cat.,  for  1906. 


[Drainage  area.  70  square  miles*] 


Di.scharpe  In  second-feet. 


Run-off. 


Month. 


! 

January I 

February ; 

March 

April ' 

May I 

June 

July I 

.\ugu.st 

September I 

October ' 

November I 

December 

The  year ' 


Total  in 

- 



Maximum. 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Dept  >.  in 
inc:  e*. 

129 

37 

72  3 

4,450 

1.03 

1.19 

84 

44 

(V5.3  ' 

3.t30 

.933 

.97 

102 

44 

66.5  ' 

4,cje 

.950 

1.10 

»i5 

52 

236 

14,000 

3.37 

3LT6 

1.570 

M)0 

925 

56,900 

13.20 

l.'i.  22 

1.010 

430 

690 

41,100 

9.86 

11.  OQ 

570 

129  , 

324 

19.900 

4.63 

5,34 

277 

116  ' 

154 

9,470 

2.20 

2.  .54 

103 

31 

50.4 

3,000 

.720 

-JO 

tiS 

44 

52.8 

3,250 

.754 

.S7 

145 

28 

76.9 

4.580 

1.10 

1.23 

90 

22 
22 

58.4 
231 

3.590 
168.000 

.834 

.96 

1,570 

3.30 

44. 9» 

Note.— Discharge.s  have  l)een  interpolated  on  days  when  gage  was  not  read.  The  open-chAnnel  ratinsr 
table  was  applied  throughout  the  year:  yalue.s  foi  winter  months  are  liable  to  some  error  on  account 
of  ice. 


EAST    FORK   OF' CARSON    RIVER    NEAR   GARDNERVILLE,    NEV. 

East  Fork  of  Carson  River  rises  in  southeastern  Alpine  County, 
flows  in  a  general  northerly  direction,  and  joins  West  Fork  in  Douglas 
County,  Nev. 

The  gaging  station  was  established  October  17,  1900.  It  is  located 
about  5  miles  southeast  of  Gardnerville  and  one-half  mile  southwest 
of  Rodenbah's  ranch.  It  is  within  one-half  mile  of  the  main  traveled 
road  between  Carson,  Xev.,  and  Bridgeport,  Cal.,  and  is  about  400 
feet  above,  a  bridge  across  the  river.  The  conditions  at  this  station 
and  tlie  bench  marks  are  described  in  Water-Supply  Paper  No.  176, 
page  108,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 
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IHscharge  measurements  of  East  Fork  of  Carson  Rivvr  near  Gardnerville,  Nev.y  in  1906. 


Date. 


Hydrographer. 


May  10 '  M.  B.  Kennedy 

May  17 do 

June6 do 

June  15 do 

July  18 do 

August  17 do 

September  6...    C.L.Smith... 


Width. 

1 

Area  of 

Gaee 

Dl8- 

section. 

height. 

charge. 

Feet.  1 

Sq.ft. 

Feet. 

Sec.-ft. 

103 

490 

rt5.ro 

2.820 

92 

352 

o  4. 75" 

1,610 

92 

343 

0  4-60 

1,470 

92  1 

457 

6  6.45 

2.400 

84  ' 

348 

&5.65 

1.050 

84 

194 

6  4.05 

415 

85 

165 

63.90 

182 

aAt  new  gage  established  Ocjtober  8,  1905. 


6At  old  gage  used  prior  to  October  8.  1905. 


Daily  gage  height,  infect,  of  East  Fork  of  Carson  River  near  Gardnermlle,  Nev.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May. 

1 
4.20 
440 
4  70 
5.00 
5.10 

5.90 
5.80 
5.80 
5.80 
6.00  1 

600 
5.90 
5.80 
5.60 
6.50 

6.50 
5.40  1 
5.40 
5.30 
4.80 

4.80 
4.60 
4.60 
4.40 
4.30 

4.30 
4.40 
4.50 
4.50 
4.55 
4.58 

June. 

July. 

5,40 
6.80 
6.50 
6.30 
6.20 

5.00 
6.00 
4.80 
4.60 
4.60 

4.60 
4.80 
5.10 
4.70 
4.60 

4.60 
4.50 
4.50 
4.40 
4.40 

4.37 
4.35 
4.35 
4.43 
4.60 

4.90 
4.80 
4.70 
4.60 
4.30 
4.00 

Aug. 

4.00 
3.90 
3.80 
3.70 
3.65 

3.60 
3.50 
3.50 
3.45 
3.45 

3.44 
3.44 
3.43 
3.43 
3.43 

3.42 
3.15 
3.15 
3.00 
3.00 

2.90 
2.90 
2.90 
2.90 
2.80 

2.80 
2.80 
2.70 
2.70 
2.70 
2.70 

Sept. 

Oct. 

2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
2. 55 
2.58 
2.60 
2.60 

2.61 
2.63 
2.65 
2.67 
2.69 

3.00 
3.10 
3.20 
3.40 
3.50 

3.50 
3.70 
3.70 
3.70 
3.70 

3.65 
3.1)4 

s.m 

3.62 
3.61 
3.69 

Nov. 

3.58 
3.57 
3.55 
3.54 
3.59 

3.60 
3.58 
3.56 
3.5:^ 
3.50 

3.60 
3.58 
2.58 
2.68 
2.57 

2.56 
2.56 
2.56 
2.56 
2.55 

2.55 
2.55 
2.55 
2.55 
2.64 

2.64 
2.64 
2.54 
2.  54 
2.54 



Dec. 

1 

2 

3.. 

4 

1.98 
1.9M 
1.98 
1.98 
1.98 

1.98 
1.99 
2  00 
2.00 
2.05 

2.05 
2.05 
2.05 

2.75 
2.72 
2.72 
2.72 
2.72 

2.72 
2.72 
2.72 
2.72 
2.72 

2.74 
2.74 
2.74 
2.73 
2.73 

2.73 
2.74 
2.74 
2.74 
2.74 

2.74 
2.73 
2.73 
2.74 
2.73 

2.72 
2.72 
2.72 

'*'*■'■ 


2.72 
2.72 
2.71 
2.71 
2.70 

2.70 
2.70 
2.70 
2.71 
2.73 

2.73 
2.74 
2.75 
2.75 
2.74 

2.74 
2.72 
2.75 
2.75 
2.77 

2.77 
2.79 
2.80 
2.81 
2.81 

2.80 
2.80 
2.80 
2.79 
2.79 
2.78 

3.10 
3.10 
3.20 
3.25 
3.28 

3.30 
3.30 
3.30 
3.40 
3.45 

3.46 
3.47 
3.48 
3.49 
4.00 

4.00 
4.10 
4.20 
4.20 
4.40 

4.50 
4.60 
4.40 
4.30 
4.26 

4.15 
3.98 
3.90 
3.94 
4.00 



4.60 
4.70 
4  70 
4.70 
4.76 

4.80 
4.80 
4.80 
4.90 
6.00 

6.00 
6.40 
5.50 
5.80 
6.90 

5.90 
6.00 
6  10 
6.40 
6.40 

6  OO 
6.20 
6.10 
6.50 
6.00 

5.60 
6.50 
5.20 
6.20 
5.40 

2.75 
2.75 
2.75 
2.75 
2.70 

2.70 
2.70 
2.70 
2.60 
2.00 

2.60 
2.60 
2.60 
2.59 
2.69 

2.68 
2.58 
2.58 
2.58 
2.56 

2.56 
2.56 
2.54 
2.54 
2.54 

2.53 
2.63 
2.51 
2.50 
2.50 

2.54 
2.54 
2.64 
2.64 

5 

2.54 

6      

2.64 

7 

2.64 

8 

2.64 

9 

2.54 

10 

2.54 

11 

2.64 

12 

2.64 

13 

2.55 

14 

2.56 

15        

2.66 

16 

2.64 

17 

2.54 

18 

2.53 

19 

2.63 

20 

2.63 

21 

2.82 
2.80 
2.70 
2.70 
2.80 

2.80 
2.80 
2.75 
2.75 
2.75 
2.75 

2.63 

22 

2.63 

23 

2.53 

24 

2.63 

25 

2.63 

26 

2.63 

27 

2.53 

28 

2  63 

29 

2.64 

.30 

2.64 

31 

2.64 

NoTK. — Ice  conditions  not  known.    Gage  heights  refer  to  new  gage  established  October  8,  1905. 


CARSON    RIVER   NEAR   EMPIRE,  NEV. 

This  station  was  established  October  21,  1900.  It  is  located  about 
three-fourths  of  a  mile  east  of  Brunswick  Mill  and  2  J  miles  east  of 
Empire,  Nev.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supph'' Paper  No.  176,  page  111,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 
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Discharge  measurements  of  Carson  River  near  Empire,  Nev,,  by  M.  B.  Kennedy  in  1$0€. 


I>at<^. 


May7.... 
May  21... 

June4 

June  17... 
July  16... 
July  27... 
August  14. 


Daily  gage  height,  in  feet,  of  Carson  River  near  Empire,  Nev.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 

'  June. 

1 

4.7 

4.8 

1      4.9 

ai 
as 

5.9 

a7 

5.2 
5.3 
5.7 

&1 
6.5 
6.9 
7.2 
7.0 

6.6 
6.6 
6.9 
6.8 
6.5 

6.7 
6.7 
6.7 
6.7 
6.5 

6.5 
6.5 
6.3 
6.1 
5.9 

July. 

5l9 
&0 
6.3 
6.A 
6.5 

&6 
6.6 
6.5 
6.4 
6.4 

6.2 

ao 

5.9 
6.0 
5.9 

5.8 
5.6 
5.5 
5.3 
6.0 

4.0 
4.9 
4.8 

ao 

5.0 

5.4 
5.3 

ai 

4.9 
4.7 
4.5 

Aug. 

Sept. 

Oct- 

2.2 
2.2 
2.2 
2.4 
2.5 

Z5 
2.5 
2L5 
2.6 
2.6 

Z6 
2.6 
2.6 
2.6 
2.7 

2.7 
2.6 
2.6 
2.6 
2-7 

2.7 
2.7 
2.7  ; 
2.7 
2.7 

^t' 

2.7 
2.7 
2.7 
2.7 
2.7 
1 

Nov. 

2.S 
28 

2.S 
28 

a2 

a  2 
a2 
ai 

ai 
ai 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

29 
28 
2.9 
29 
28 

28 
28 
27 
26 
26 

U=c. 

1 

2.6 
2.7 
2.5 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.5 

2.6^ 
2.8 

a  2 

4.9 
4.0 

a4 

4.5 
4.9 
5.5 
5.9 

4.0 

a  6 
a  4 
as 
a  2 

a2 
ao 
ao 
ao 

2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
Z9 
2.9 
2.9 

1      2.9 
2.9 
2.9 
2.8 
2.9 

a2 
ai 
ao 
ai 
a  3 

a  4 
as 
a  4 
as 
a  2 

ai 
ai 
ai 

...  ..J 

ai 
ao 
ao 
ao 
ao 

ao 

2.9 
2.9 

ao 
ao 

ao 
as 

4.1 

a  7 
a  6 

as 
as 
as 
a  2 
ai 

a3 
a  4 
a6 
a  7 

4.5 

44 

4.0 

a  8 
a  6 
a7 
a  7 

4.0 

a8 
a7 
as 
a4 

a4 
as 
ae 
a8 

4.0 

4.2 
4.1 
4.0 
4.1 
4.1 

4.3 
4.5 
4.6 

4.7 
4.8 

4.9 
5.0 
5.2 
5.4 
5.0 

4.6 

4.5 
4.6 
4.7, 
4.7 

4.7 
4.8 
5.0 
5.4 
5.7 

5.9 
6.1 
6.3 
&4 
6.5 

6.5 
6.7 
6.5 
6.3 
6.2 

6.2 
6.0 
5.7 
5.7 
&0 

6.1 
6.0 
5.9 
5.6 
5.4 

5.3 
5.3 
5.3 
5.1 
5.0 
4.9 

4.3 
4.1 
4.0 

a9 
as 

a6 
as 
a4 
a6 
a6 

a  7 
as 
a7 
a6 
as 

as 
as 
a2 
a2 
ai 

ao 
ao 

2.9 
2.9 
2.9 

2.9 

J  2 

2.7 
2.7 
2.5 
2.4 

2.4 
2.5 
2.4 
2.3 
22 

2.2 
2.1 
2.0 
2.1 
2.1 

1.9 
1.9 
2.1 
2.2 
2.2 

2.3 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.3 
2.3 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.^' 

2 

2  7 

3 

2  5 

4 

2  9 

5 

2-9 

6 

2-9 

7 

iC 

8 

3.3 

9 

17 

10 

ae 

11 

3.S 

12 

4  6 

13 

4.0 

14 

3.5 

15 

3  4 

16 

3.3 

17 

3  3 

18 

a.' 

19 

3  2 

20 

12 

21 

22 

23 

24 

25 

12 
12 
12 
12 
13 

26 

14 

27 

28 

is 

4-0 

29 

19 

30 

l!^ 

31 

17 

Rating  table  for  Carson  River  near  Empire,  New.for  J  906. 


1   0«Ke 
height. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

Gage 
height. 

Feet. 

Dis- 

'   Gage 
height. 

Feet. 

Dis-~^ 

charge. 

charge. 
Sec.-ft. 

charge. 
Sec.-ft. 

charge. 
Sec.-ft. 

chaige. 
Sec.-ft. 

Feet. 

Sec.-ft. 

1.90 

61 

2  80 

223 

1     170 

554 

4.60 

1,090 

a  80 

1,970 

1    2  00 

63 

2  90 

251 

a  80 

603 

4.70 

1,160 

6.00 

2,120 

1    2  10 

77 

a  00 

281 

,    a9o 

G54 

4.80 

1,230 

a20 

2.270 

1    2  20 

93 

a  10 

313 

4.00 

708 

4.90 

1,300 

6.40 

2,420 

;     2  30 

110 

a  20 

347 

1     4.10 

765 

5.00 

1,370 

6.60 

2,570 

2  40 

129 

130 

384 

4.20 

825 

5  20 

1,520 

6.80 

2.720 

2.50 

150 

140 

423 

4.30 

890 

a  40 

1.670 

7.00 

2870    1 

2  60 

173 

150 

4M 

4.40 

955 

a  60 

1,820 

7.20 

3,020 

1    2  70 

^ 

197 

a  GO 

508 

4.50 

1,020 

Note.— This  tabic  is  appllcnblo  onh'  for  open-channel  conditions.    It  is  based  on  discharge  nuas- 
uromcnts  made  during  1902-190G  and  is' well  defined  l)eIo\v  gage  heights  5.4  feet. 


OWENS   BIVER   DRAINAGE   BASIN. 
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Monthly  discharge  of  Carson  River  near  Empire,  Nev,,for  1906. 

[Drainage  area,  968  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

S«»pt<»mber. . 

Octol)er 

November.. 
December.. 


Discharge  in  second-feet. 


Maximum. 


2,040 

464 

1,020 

1,670 

2,640 

3,000 

2,570 

890 

150 

197 

347 

1,090 


The  year. 


3,020 


Minimum.      Mean. 


129 

223 

261 

423 

1,160 

1,160 

1,020 

129 

51 

93 

173 

173 


477 

298 

462 

914 

1,940 

2,240 

1,860 

418 

101 

172 

262 

436 


Total  in 
acre-feet. 


29,300 

16,600 

27,800 

54,400 

119,000 

133,000 

114,000 

26,700 

6,010 

10,600 

15,600 

26,800 


51 


798 


579,000 


Run-off 


iSi. 


Sec.-ft.  per  i  Depth  in 


sq.  mile.   |   Inches. 


0.483 
.302 
.457 
.925 
1.96 
2.27 
1.88 
.423 
.102 
.174 
.265 
.441 


0.56 

.31 

.53 

1.03 

2.26 

2.53 

2.17 

.49 

.11 

.20 

.30 

.51 


.807 


11.00 


Note.— The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  winter  months 
may  be  somewhat  in  error  on  account  of  ice. 

OMTENS  RIVER  DRAINAiiE   BASIN. 

Owens  River  has  its  source  in  the  Sierra  Nevada,  in  eastern  Cali- 
fornia, and  flows  southeastward,  parallel  with  this  range,  finally  dis- 
charging its  waters  into  Owens  Lake.  Its  bisisin  has  a  length  from 
north  to  south  of  approximately  150  miles  and  a  width  of  from  20  to 
25  miles;  it  lies  between  the  Sierra  Nevada  on  the  west  and  the  White 
Mountains  on  the  east.  Practically  the  entire  flow  is  derived  from  the 
Sierra  Nevada,  as  it  drains  the  eastern  slope  of  this  range  from  Mount 
Lyell,  on  the  north,  to  a  point  some  distance  below  Mount  Whitney, 
on  the  south. 

The  results  of  data  collected  in  Owens  River  Valley  in  1906  are 
contained  in  Water-Supply  Paper  No.  213,  which  presents  the  results 
of  all  the  hydrographic  data  collected  in  the  State  of  California  during 
1906. 

GREAT  BASIN  DRAINAGE  IN  OREGON. 

DESCRIPTION. 

The  Great  Basin  in  Oregon  comprises  about  one-fourth  of  the  area 
of  the  State.  The  surface  waters  throughout  this  area  drain  into  the 
natural  depressions  in  the  ground,  the  water  either  evaporating  or, 
if  the  flow  is  sufficient,  forming  perennial  lakes.  The  area  is  gen- 
erally high  and  rolling,  and  the  average  elevation  is  about  4,000  feet. 
Forests,  except  on  the  borders  of  this  basin,  are  small.  The  soil  is 
rough,  sparsely  covered  with  grass,  and  is  given  largely  to  range  for 
sheep  and  cattle.  The  rainfall  throughout  the  basin  is  about  12 
inches  per  annum.  The  principal  lakes  are  Harney,  Malheur,  Warner, 
Summer,  Silver,  Christmas,  Goose,  and  Abert.  With  the  exception 
of  Silver  Lake,  all  are  alkaline.  The  surface  waters  of  this  basin 
are  very  valuable  for  irrigation  developments,  but  unfortimately  are 
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insuHicient.  The  irrigated  valley  lands  contiguous  to  the  stream^ 
have  been  taken  ^  and  the  low- water  flow  of  the  principal  st^eam^  i^ 
entirelv  used. 

Investigations  of  the  surface-water  supply  in  this  basin  has  been 
limited  to  the  following  streams^  which  are  classified  by  the  lakes  into 
which  they  flow:  Silvies  River,  discharging  into  Malheur  I.*ake: 
Silver  Creek  into  Harney  Lake;  Silver,  Bridge,  and  Bear  creeks  into 
Silver  Lake;  Summer  Creek  and  ^Vna  River  into  Summer  Lake,  and 
Chewaucan  River  into  Abert  Lake. 

MAIiHEUR  liAKE  BA8IX. 

MALHEUR   LAKE   AT   THE    NARROWS,    OREGON. 

This  station  was  established  May  14,  1903,  and  discontinued  March 
31,  1906.  It  is  located  at  the  highway  bridge  across  The  Narrows. 
The  station  is  maintained  for  the  purpose  of  obtaining  data  in  regard 
to  the  fluctuations  of  the  lake,  wliich  lias  no  outlet.  The  gage  and  the 
bench  mark  are  described  in  Water-Supply  Paper  No.  176,  page  121, 
wliere  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

The  following  gage  heights  were  observed  in  1906: 

Gage  heights  of  Malheur  Ixike  at  The  Narrows,  Oregon,  in  1906. 

January  6  to  March  3 :1. 6 

March  10 :V  75 

March  17  and  24 3. 9 

March  31 4.45 

SILVIES    RIVER    NEAR    BURNS,    OREO. 

This  station  was  established  May  10,  1903,  and  was  discontinued 
July  24,  1906.  It  was  located  about  10  miles  above  Bums,  Oretr- 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  176,  page  122,  where  are  given  also  reference-^ 
to  publications  that  contain  data  for  previous  years. 

Discharge  rueasuremeiU^  of  Silvies  fHicr  near  Bums,  Oreg.,  in  1906. 


Date. 

1 

1                             llydrographer. 

1 

Width. 

Feet. 
55 
67 
55 

Area  of 
section. 

Sq.  ft. 
396 
544 
125 

Gaipii 
height. 

Feet. 
7.40  i 
5.30 
4.42 

I 

Dts- 
chArg€- 

Mav  8 

Mav  23 

M.  L.  Lewis 

...do 

Sec.-fJ. 

"47y 
,■55' 

June  29 .     . 

Stevens  and  Landes 

2i~' 

1 

/ 


MALHEUR   LAKE   BASIN. 
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DaUy  gage  height,  in  feet  y  of  Silvias  River  near  Bums,  Oreg.,for  1906, 


6 
7 
S 
9 
10 


11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
2M 
29 
30 
31 


Day. 


Jan. 


2.4 

2.45 

2.46 

2.45 

2.5 

2.5 
2.5 
2.5 
2.6 
2.5 


Feb. 

Mar. 

2.45 

2.6 

2.45 

2.6 

2.45 

2.6 

2.45 

2.6 

2.45 

2.6 

I 


2. 
2. 
2. 
2. 
2. 


2.6 
2.6 
2.6 
2.6 
2.5 


i. 
2. 
2. 
2. 
2. 
2. 


5 

5 

45 

46 

45 

45 


Apr.      May.     June. 


2. 
2. 
2. 
2. 
2. 


45 

45 

5 

5 

5 


2.6 
2.6 
2.6 
2.6 
2.6 


2.6 
2.6 
2  6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 


2. 
2. 
2. 
2. 
2. 


2.5 

2.6 

2.75 

2.8 

3.0 

3.8  - 

4.1 

4.6 

4.8 

6.35 

8.8 


10.6 
9.8 
9.0 
&8 
9.65 

11.^ 

ia25 

14.4 

14.88 

14.9 


2.5 

2.55 

2.6 

14.6 

2.5 

2.6 

2.6 

14.4 

2.5 

2.6 

2.5 

14.0 

2.5 

2.6 

2.5 

ia9 

2.5 

2.6 

2.5 

14.0 

14.15 

14.3 

14.08 

13.92 

ia82 

ia68 

14.0 

ia9B 

13.7 

13.4 


13. 
13. 
12. 
12. 
11. 


July. 


10.4 
10.0 
9.75 
9.5 
9.08 

&6 

7.75 

7.2 

7.25 

6.85 

6.38 
&35 
&I5 
6.15 
6.15 

5.9 
5.5 
5.5 
5.5 
5.5 


9.75 

9.4 

8.6 

8.5 

9.2 

9.3 

9.35 

9.5 

9.5 

9.2 

9.2 
9.0 

8.7 
&0 
7.8 

7.1 
7.1 
6.8 
6.0 
5.7 


4.3 
4.0 
3.8 
3.6 
3.4 


3. 
3. 


3.1 
3.1 
3.0 

3.0 
2.9 
2.8 
2.6 
2.6 


2. 
2. 
2. 
2. 
2. 


5.5  ,5.0  2.6 

5.5  4.7  ■  2.6 
5. 25  4. 0  2. 6 
5.15  4.0  ,  2.6 
5.15  4.0    '..: 

5.4  4.0     

5. 6  4. 3     

0. 6  4. 4      

7. 4  4. 4      

8. 0  4. 3     

8. 6  


Rating  tabu  for  Silnes  River  near  Bums,  Oreg.,for  JiH)6. 


G&ge 
height. 

Feet. 
2.40 
2.50 
2.()0 
2.70 
2.80 
2.90 
3.00 
a  10 
3.20 
a30 

a40 


Dis- 
charge. 


8ec.-ft. 
11 
20 
29 
38 
47 
56 
65 
74 
83 
92 
101 


Gage 
heignt. 

Feet. 
3.50 
3.(30 
a  70 
a  80 

a90 

4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Dis- 
charge. 

Sec.'ft. 
110 
119 
128 
137 
146 
155 
164 
173 
182 
191 
200 


Gage        Dis- 
height. '  charge. 


Feet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Sec.-ft. 

218 
227 
236 
245 
263 
281 
299 
317 
335 
353 


Gage        Dls-        Gage        Dis- 
height.   charge,    heignt.   charge. 


Feet. 
6:40 
6.60 
6.  HO 
00 
20 


I 


7. 

7. 
7. 
7. 
7. 
8. 
8. 
8. 


40 
(30 
80 
00 
20 
40 


Sec.-ft. 
3.1 
389 
407 
425 
443 
401 
479 
497 
515 
533 
551 


Feet. 

8.60 

8.08 

9.00 

10.00 

11.00 

12.00 

laoo 

14.00 
15.00 
16.00 


Sec.-ft. 

5()9 

587 

605 

700 

810 

935 

1.100 

1,412 

2,080 

3,170 


Note.— This  tablets  applicable  only  for  open-channel  conditions.    It  is  l)ased  on  discharge  measure- 
ments made  during  1904-6  and  is  not  well  defined  for  1906. 

Monthly  discharge  of  Silvie^  River  near  Bums,  Oreg..  for  1906. 

[Drainage  area,  865  square  miles.] 


Month. 


January . . , 
February.. 

March 

April 

May 

Juiie 

July  (1-24) 


Discharge  in  socond-feet. 


Maximum. :  Minimum.      Mean. 


Run-off. 

Total  in  '  -    ^^  — 

acre-foet.   Sec.-ft.  per'  Depth  In 
I   sq.  mile.    ;   inches. 


29 
29 
587 
2,010 
742 
675 
182 


11 

16 

20 

587 

259 

155 

29 


21.4 
24.6 
77.5 
1,260 

416 

428 
65.8 


The  period 


1.320 

1.370 

4,770 

75.000 

25.600 

25.500 

3.130 


137.000 


0.025 

0.03 

.02S 

.03 

.090 

.10 

1.46 

1.63 

.481 

.55 

.495 

.55 

.076 

.07 

Note.— Tha  open-channel  rating  table  was  applied  throughout  the  period;  values  for  the  winter 
months  may  be  somewhat  in  error  on  account  of  ice. 
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SURFACE  WATER  SUPPLY,  1906, 


HABNEY  liAKG  BASIK. 


SILVER  CREEK  NEAR  RILEY,  OREO. 


Silver  Creek  rises  in  the  extreme  northwestern  part  of  Hamej 
County,  Oreg.,  and  flows  southeastward  into  the  north  end  of  Hamev 
Lake. 

The  gaging  station  was  established  April  19,  1904,  and  discontinued 
July  14,  1906.  It  is  located  12  miles  above  Riley,  Oreg.,  on  the  Bums- 
Shaniko  stage  line,  and  is  6  miles  below  the  proposed  reservoir  site  on 
Silver  Creek.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  176,  page  125,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  Tneasuremtnts  of  Silver  Creek  near  Riley,  Oreg.y  in  1906. 


I 


Date. 


Hydrographer. 


May  10 1  M.  L.  Lewis 

June  1 1  Lewis  and  Stevens. 

June  27 !  1.  Landes 


Width., 


Feet. 
34 
45 
34 


Area  of 
section. 


Sq.  ft. 
54 
130 
46 


Gage 
height. 

Feet. 
6.10 
&10 
5.78 


ch&ise. 


Sec.-rt. 

IH 


Daily  gage  height,  in  feel,  of  Silver  Creek  near  Riley,  Oreg.,  for  1906. 


Day 


1. 
2. 
3. 
4. 

5. 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 


I 


I 


Feb.  I  Mar.  <  Apr.  i  May.  June.  July. 


5.10 
5.10 
5.10 
5.10 


6.00 
6.50 
6.50 
6.50 


5.10 

7.00 

....:....'  5.10 

6.00 

1  5.10 

6.50 

t  5.10 

5.50 

,  6.10 

5.90 

5. 10 

5.90 

5. 10 

5. 10 

12. 
11. 
11. 
10. 
12. 
U. 
11. 
12. 


00 
00 
50 
50 
00 
50 
00 
50 


'  5.10 
,  5.10 


12. 
12. 
11. 
11. 
11. 
12. 


30 
00 
30 
80 
80 
00 


7.30 
7.00 
7.00 
6.90 

h'.io 

6.50 
6.40 
6.30 
6.10 
6.00 


6.00 
5.90 
6.00 


8.00 
7.90 

i'go' 

8.70 
8.80 
8.70 
8.50 
8.70 

'7.80" 
7.50 
7.00 
6.80 
6.50 
6.00 


5.60 
5.50 
5.50 
5.40 
5.40 
5.30 

6.26 
6.20 
5.10 
5.10 
5.00 
5.00 


Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Feb. 'Mar.    Apr.  .May.  June.  July. 


5.10    '  12.30 

5.10  I  5.70  I  12.00 
12.70 
11.00 


6.70 
7.70 
5.10 
5.10 
5.10 
5.10 


7.00 
7.30 


6.30 
6.80 
7.00 
7.30 
7.00 
7.00 


11.00 
10.70 


7.50 
8.00 
7.00 
9.00 
8.50 


10.50 
10.00 
9.70 
9.50 
8.30 
8.00 


6.00 
6.80 
5.40 


5.50 
5.70 
5.90 
6.00 
6.00 
6.10 


5.70 
7.90 
8.10 
8.10 


6.90 
6.70 
6.50 
6.40 
6.30 
6.10 


5.50 

5.70 

5.80 

,  5.80 

1  5.70 


Rating  table  for  Silver  Creek  near  Riley,  Oreg.,  for  1906. 


G&ga 
height. 

Dls-     ' 
chaige.  ! 

Oage 
height. 

Dls- 
charge. 

1    Gatffe 
1  height. 

Dis- 
charge. 

1   Gace 
height. 

Dis- 
charge. 

Gage 
height. 

1    Feet. 

Dls- 
chaige. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1 

1    Feet. 

Sec.'ft. 

i    Feet. 

Sec.-ft. 

Sec.-ft. 

4.20 

.0 

5.20 

25 

\     6.10 

& 

7.00 

113 

8.80 

237 

4.30 

0.2 

5.30 

29 

1     6.20 

-67 

7.20 

125 

9.00 

253 

4.40 

.6 

5.40 

33 

6.30 

72 

7.40 

137 

9.20 

269 

4.50 

1.0 

5.50 

37 

'     6.40 

77 

7.60 

150 

9.40 

285 

4.60 

3 

5.60 

41 

6.60 

83 

7.80 

164 

9.60 

302 

4.70 

6 

5.70 

45 

1     6.60 

89 

8.00 

178 

9.80 

320 

4.80 

9 

5.80 

49 

,     6.70 

95 

8.20 

192 

10.00 

338 

4.90 

13 

5.90 

53 

6.80 

101 

1    8.40 

206 

11.00 

428 

5.00 

17 

6.00 

57 

6.90 

107 

,    8.60 

221 

12.00 

518 

5.10 

21 

I 
1 

t 

1 

1 

Note.— This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  3  discharge 
urements  ma4e  during  1906  and  2  during  1905  and  is  fairly  well  defined. 
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Monthly  discharge  of  Silver  Creek  near  Riley,  Oreg.,  for  1906. 


Month. 


February.. 

March 

April 

May 

June 

July  (1-14) 


The  period. 


Discharge  in  second-feet. 


Maximum.   Minimum.     Mean. 


157 
253 
581 
185 
245 
43 


21 
37 
162 
33 
37 
17 


38.7 

02.5 
<35 

82.5 
123 

29.0 


Total  in 
acre-feet. 


2,150 

5,eoo 

25,900 

5,070 

7.320 

805 


46,900 


Note.— The  open-channel  rating  has  been  applied  throughout  the  period;  values  for  winter  months 
are  liable  to  some  error  on  account  of  ice.  Discharges  have  been  interpolated  for  days  on  which  gage 
was  not  read. 

SIIiVER  I.AKK  BASIN. 


SILVER   CREEK   NEAR   SILVER  LAKE,  OREG. 

Silver  Creek  rises  in  the  western  part  of  Lake  County,  Oreg., 
flows  northward  to  Pauline  Lake  and  Marsh,  then  turns  abruptly  to 
the  southeast  and  enters  Silver  Lake. 

The  gaging  station  was  established  December  29,  1904.  It  is 
located  0.9  mile  above  the  county  bridge,  1.6  miles  southwest  of 
Silver  Lake,  Oreg.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  176,  page  127. 

Discharge  measurements  of  Silver  Creek  near  Silver  Lake,  Oreg.,  in  1906. 


Date. 


April©., 
April  9.. 
April  28 
April  30 


Width. 
Feet. 

Area  of 
section. 

Gage 
heigbt. 

Dis-       1 
change. 

SeC'ft. 

Sq.ft. 

Feet. 

43 

175 

5.52 

664 

38 

130 

4.48 

412 

31 

81 

3.23 

219 

32 

85 

3.48 

258 

Date. 


Width. 


May  5.. 
May  11. 
May  23. 


Feet. 
34 
25.5 
22 


Area  of 
section. 

Gage 
height. 

61 
3^ 

Feet. 
3.65 
2.45 
1.45 

Dis- 
charge. 


Sec-ft. 
288 
147 
53 
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SURFACE   WATER  SUPPLY,   1906. 


Daily  gage  height,  in  feet,  of  Silver  Creek  near  Silver  Lake,  Oreg.,for  1906. 


Day. 

Jan. 
0.85 

Feb. 
.  0.96 

Mar. 

1.0 

Apr. 
2.2 

May. 

3.4 

June. 
2.15 

July. 
0.9 

Aug. 

Sept. 

Oct. 

Not. 

Da- 

1 

0,7 

0.7 

0.66 

0.65 

0  4 

2 

.9 

.9 

.95 

1.5 

3.1 

1.5 

.85 

.65 

.7 

.65 

.7 

.4 

3 

1.2 

.5 

.95 

2.0 

1.5 

.85 

.65 

.7 

.65 

.65 

4 

4 

.9 

.95 

.6 

1.8 

3.25 

1.3 

.8 

.65 

.7 

.65 

.65 

4 

5 

.85 

.85 

.6 

2.6 

3.25 

1.55 

.8 

.65 

.7 

.65 

.75 

.  J 

6 

.85 

1.1 

.  7 

3.5 

3.0 

2.0 

.8 

.65 

.7 

.65 

.  7 

•• 
1 

7 

.8 

.8 

.9 

43 

3.0 

1.8 

.8 

.65 

.  7 

.65 

.7 

.  * 

8 

.8 

.95 

.9 

40 

2.8 

2.0 

.8 

.65 

.7 

.65  1 

.7 

-  § 

9 

.9 

.95 

1.05 

4.95 

2.8 

2.0 

.75 

.65 

.7 

.65 

.75 

<           ■  < 

10 

.9 

1.0 

1.0 

4.8 

2.6 

1.8 

.75 

.65 

.75 

.bb 

.75 

75 

11 

.9 

1.0 

1.2 

4.0 

2.6 

1.6 

.75 

.65 

.75 

.7 

.65 

I 

,  1 

12 

.95 

1.15 

1.6 

4.2 

2.3 

1.4 

.75 

.75 

.7 

.65 

■  1 

13 

.9 

1.15 

1.6 

4.8 

2.0 

1.4 

.75 

.75 

.7 

.65 

.65 

.  « 

M 

.95 

1.0 

1.4 

4.6 

2.1 

1.4 

.75 

.7 

.7 

.65 

.65 

.75 

15 

.8 

1.2 

1.1 

3.9 

2.1 

1.2 

.8 

.65 

.7 

.eb  1 

.65 

I      ■''' 

16 

1.4 

1.0 

1.0 

4.9 

1.8 

1.2 

.8 

.65 

.  1 

.65  . 

.65 

.6 

17 

1.4 

.8 

.85 

4.6 

1.6 

1.01 

.75 

.65 

.7 

.65 

.65 

.*i 

18 

.85 

1.8 

.95 

4.2 

1.4 

.9 

.75 

.65 

.7 

.65  1 

.&5 

r- 

19 

.95 

1.6 

.8 

4  2 

1.4 

.9 

.75 

.7 

.65 

.65 

t 

20 

.85 

1.3 

.95 

4.0 

1.4 

.9 

.75 

.7 

•7 

.65 

.7 

.h 

21 

.95 

1.3 

.85 

4  9 

1.35 

.9 

.75 

.7 

.7 

.65 

.7 

■^ 

22 

1.2 

.95 

.9 

4  9 

1.4 

.9 

.75 

.7 

.7 

.65 

.  7 

-tP 

23 

.9 

.8 

.9 

4.0 

1.45 

.9 

.75 

.75 

.7 

.65 

.65 

■  > 

24 

1.0 

.8 

1.2 

3.5 

1.3 

.9 

.75 

.7 

.7 

.65 

.65 

1.0 

25 

1.0 

.65 

1.2 

3.0 

1.3 

.9 

.76 

■' 

.7 

.65 

.7 

2.1 

26 

.95 
.95 
.95 

.8 
1.0 
.85 

1.55 

1.6 

1.5 

2.6 
4  0 
3.4 

2.0 
1.8 
2.0 

1.0 
1.1 
1.0 

.7 

.65 

.65 

.65 

.7 

.7 

.65 
.65 
.65 

.65  I 
.65  ' 
.65  1 

1.0 

.8 
.65 

2  1 

27 

2.1 

28 

.7 

29 

.9 
.9 
.9 



1.6 
2.1 
3.15 

2.9 
3.5 

2.5 
3.0 
1.8S 

.95 
.9 

.65 
.05 
.65 

.7 

■f 

1 

.66 
.66 

.65' 
.66  > 
.66  < 

1 

.6 

.4 

fo 

30 

.  / 

31 

." 

Note.— The  creek  was  frozen  at  times  from  January  1  to  April  2,  the  ice  reaching  a  mur*""™ 
thickneas  of  1.0  foot.    There  was  also  ice  during  the  latter  part  of  November. 

Rating  table  for  Silr^  Creek  near  Silver  Lake,  Oreg.,for  1906. 


Gage 
height. 

Dia- 
chargo. 

Sec.-ft. 

1    Gage 
height. 

Feet. 

Dis- 
,  charge. 

1  Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
hel^t. 

Dis- 
charge. 

hdght. 

1     Feet. 

Dis- 
charge. 

Feet. 

Feet. 

Sec.-ft. 

Sec.-^i.  I 

0.50 

7 

1    1.4C 

1          60    , 

2.30 

120 

3.20 

217 

1    4  20 

380    1 

.W) 

10 

,    1.50 

"" 

2.40 

129 

3.30 

231 

1     4.40 

420 

.70 

13 

i.eo 

04 

2.50 

138 

3.40 

a45 

4.60 

460 

.80 

17 

1  70 

71 

2.  GO 

148    1 

3.50 

200 

1     480 

500 

.90 

21 

1.80 

78    , 

2.70 

158 

3.60 

275 

I     5.00 

540 

1.00 

26 

1.90 

80    , 

2.80 

1G9 

3.70 

290 

1     5.20 

585    ' 

1.10 

31 

2.00 

94 

2.90 

180 

3.80 

306 

'     5.40 

635    : 

1.20 

37 

,    2.10 

102    ' 

3.00 

192 

3.90 

323 

1 

1.30 

43 

,    2.20 

1 

111    1 

1 

3.10 

204 

4.00 

340 

! 

' 

Note.— This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
ments made  during  1905-6  and  is  well  defined. 
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Monthly  discharge  of  Silver  Creek  near  Stlrrr  Lake,  Oreg.^for  1906. 

[Drainage  area,  221  square  milea.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dischaigo  In  second-feet. 

Total  In 

Run-off. 

Maximum. 

1 

Minimum. 
17 

Mean. 

acre-feet. 

Sec.-ft.  per 
square  mile. 

0.110 

Depth  in 
inches. 

50 

24.2 

1,490 

0.13 

78 

7 

27.8 

1,540 

.126 

.13 

210 

10 

40.4 

2,480 

.183 

.21 

530 

57 

320 

19,000 

1.45 

1.62 

245 

43 

118 

7,2()0 

.534 

.62 

107 

21 

45.8 

2,730 

.207 

.23 

21 

12 

15.4 

947 

.070 

.08 

15 

12 

12.8 

787 

.058 

.07 

15 

12            12.6 

750 

.057 

.06 

13 

12            12.1 

744 

.055 

.06 

26 

5            12.9 

768 

.058 

.06 

102 

6            20.5 

1,260 

.093 

.11 

530 

5  ,         55.2 

39,800 

.250 

a38 

Note. — The  open-channel  rating  table  was  applied  throughout  the  year;  values  for  the  winter  months 
are  probably  somewhat  in  excess  of  the  true  discharge  on  account  of  Siot, 

BRIDGE  CREEK  NEAR  SILVER  LAKE,  OREO. 

Bridge  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows 
northeastward  into  Silver  Creek  near  the  town  of  Silver  Lake. 

The  gaging  station  was  established  January  21,  1905,  and  dis- 
continued July  21,  1906.  It  was  located  at  the  county  bridge  2 
miles  east  of  Silver  Lake,  Oreg.  The  conditions  and  the  bench 
mark  are  described  in  Water-Supply  Paper  No.  176,  page  129. 

Discharge  meagurements  of  Bridge  Creek  near  Silver  Lake^  Oreg.,  in  1906. 


Date. 


April  9. 
May  29. 
June  22. 


Hydrographer. 


I.  Landes 

do 

Stevens  and  Landes 


Width. 


Feet. 
11 

12.5 
19.5 


Area  of 
section. 


Sq.  ft. 
7.7 
9.2 
14 


Qage 
height. 

Feet. 
2.39 
2.52 
2.74 


Dis- 
charge. 


Sec.-ft. 


10 
10 
19 
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Daily  gage  height  ^  in  feet,  of  Bridge  Creek  near  SUver  Lake^  Oreg.^for  1906. 


Day. 

Jan. 

2.60 
2.60 
2.60 
2.60 
2.60 

2.60 
2.70 
2.70 
2.70 
2.70 

2.70 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 

2.70 
2.70 
2.70 
2.60 
2.60 

2.60 
2.50 
2.60 
2.60 
2.60 
2.60 

Feb. 

Mar. 

! 

1  2.50 
2.60 
2.50 
2.50 
2.50 

2.50 
2L50 
2.40 
2.40 
2.40 

2.50 
2.50 
2.60 
2.60 
2.60 

2.60 
2.60 
2.50 
2.40 
2.40 

2.40 
2.30 
2.15 
2.20 
2.40 

2.40 
2.40 
2.40 
2.50 
2.50 
2.50 

Apr. 

2.31 
2.31 
2.30 
2.32 
2.32 

2.32 
2.32 
2.32 
2.33 
2.50 

2.50 
2.52 
2.45 
.  2.35 
2.33 

2.33 
2.34 
2.34 
2.35 
2.34 

2.34 
2.40 
2.50 
2.65 
2.68 

2.70 
2.68 
2.60 
2.80 
2.85 
........ 

May. 

J  line. 

2.65 
2.65 
2.66 
2.67 
2.70 

2.70 

2.75 

2.8 

2.83 

2.75 

2.75 
2.76 
2.76 
2.76 
2.76 

2.75 
2.78 
2.79 
2.80 
2.82 

2.82 
2.80 
2.79 
2.75 
2.75 

2.74 
2.73  1 
2.70 
2.T2 
2.70 

1  July. 

1 

2.60 
2.60 
2.60 
2.70 
2.70 

2.70 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.70 
2.70 

2.70 
2.80 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.70 
2.50 

2.50 
2.50 
2.60 

2.89 
3.00 
2.86 
2.05 
3.00 

2.96 
2.96 
3.00 
2.90 
2.98 

2.80 
2.85 
2.80 
2.79 
2.83 

2.80 
2.85 
2.83 
2.80 
2.70 

2.68 
2.65 
2.65 
2.64 
2.63 

2.60 
2.64 
2.64 
2.63 
2.64 
2.65 

2.73 

2 

2.72 

3 

2.75 

4 

2-\» 

5 

;     2.*: 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 •. . . 

1 

2.5^ 

£v 

2.*«.' 

2.:" 

2.tt 

2.» 
2->. 

Zht' 
2.  Si 
2.4.. 

2.*! 

2.3"' 
2.3C' 
Z> 
2.27 

2.27 

22 

23 y 

24 

25 

26 

27 

28 

29 1 

30 

31 

1 

1 

Note.— Ice  conditions  January  1 -March  7. 


Rating  table  for  Bridge  Creek  near  Silver  Lake^  Oreg..for  1906. 


Oage 
tieiirht. 


Di8- 


Oaee 
leient. 


DIs- 


Qai 


height. '  charge.  '  height. '  charge,  i  height,  charge. 


St, 


Die- 


Feet. 
2.10 
2.20 


Sec.-^t. 
4 
5 


Feet. 
2.30 
2.40 


Sec.-ft. 

7 
9 


Feet. 
2.50 
2.60 


Sec.-ft. 
11 
14 


Gafe 
height: 


Di»- 
charge. 


Feet. 
2.70 
2.80 


Sec,-4l. 
21 


Gage 
height. 

FeeL 
2.90 
3.00 


Dia- 

charge. 


29 


Note.— This  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  3  discharge  !QeasaT&- 
ments  made  during  1906  and  is  not  well  denned. 

Monthly  discharge  of  Bridge  Creek  near  Silver  Lake,  Oreg.,for  1906. 


Month. 


January . . 
February . 

March 

April 

May 

June 


Discharge  in  Second-feet. 


Mazimom.  Minimum. ,    Mean. 


July  (1-21) 

The  period 


21 
21 
14 
23 
29 
22 
25 


11 

11 

4 

7 

14 

16 

6 


Total  in 
acre-feet. 


1&6 

1,020 

17.1 

m 

10.4 

«0 

ia5 

rc3 

21.3 

1,310 

18.9 

1.120 

14.0 

.^S3 

6,250 


Note.— No  correction  made  In  discharge  for  ice  conditions  January  1  to  March  7.    It  is  probably 
in  excess  of  the  true  value. 
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BEAR   CREEK   NEAR   SILVER   LAKE,    OREO. 

Bear  Creek  rises  in  western  Lake  County,  Oreg.,  and  flows  north- 
eastward into  the  western  side  of  Pauline  Lake  and  Marsh. 

The  gaging  station  was  established  January  21,  1905.  It  is  located 
at  the  county 'bridge  3  miles  northeast  of  Silver  Lake,  Oreg.  The 
conditions  and  the  bench  mark  are  described  in  Water-Supply  Paper 
No.  176,  page  131. 

Discharge  measurements  of  Bear  Creek  near  Silver  Lake^  Oreg.,  in  1906. 


Dato. 

nydrographer. 

Width. 

Feet. 
10.5 
17.5 
18.7 

Ares  of 
section. 

Gage 
height. 

Feet. 

4.48 
4.87 
6.23 

Dls- 
chai^e. 

Aj>ril9 

May  29 

I.  TAodes 

do 

Sq,ft. 
13 
22 
20 

Sec. -ft. 
27 
30 

June  22 

Stevens  and  Landes 

65 

NoTB.— These  measarements  were  made  below  the  bridge  at  different  sections. 

Daily  gage  height,  in  feet,  of  Bear  Creek  near  Silver  Lake,  Oreg.,  for  1906. 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
1« 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


in. 

Feb. 

Mar. 

Apr. 

May. 

1 

Jane. 

July. 

4.2 

4.2 

4.2 

4.3 

6.1 

4.9 

5.15 

4.2 

4.2 

4.1 

4.1 

6.2 

4.95 

5.1 

4.2 

4.0 

4.1 

4.1 

6.3 

4.95 

5.2 

4.2 

4.0 

4.1 

4.4 

5.35 

5.35 

5.2 

4.2 

4.0 

4.1 

4.4 

5.4 

5.2 

6.3 

4.2 

4.0 

4.1 

4.6 

5.4 

5.15 

6.2 

4.2 

4.2 

4.1 

4.6 

5.45 

5.0 

5.2 

4.2 

4.2 

4.1 

4.3 

5.5 

4.95 

5.2 

4.2 

4.2 

4.2 

4.2 

S.6 

5.35 

5.0 

4.2 

4.2 

4.3 

4.0 

5.8 

5.35 

1 

5.0 

4.2 

4.2 

4.3 

4.25 

5.9 

5.4 

5.0 

4.2 

4.2 

4.3 

4.25 

5.65 

5.75 

4.85 

4.2 

4.2 

4.3 

4.25 

5.4 

5.5    , 

4.85 

4.2 

4.2 

4.3 

4.3 

5.4 

5.45 

4.8 

4.2 

4.2 

4.3 

4.35 

5.3 

5.4 

4.4 

4.3 

4.2 

4.1 

4.4 

5.3 

5.75  ' 

4.3 

4.3 

4.2 

4.0 

4.35 

5.2 

5.6 

4.4 

4.2 

4.4 

4.0 

4.3 

5.1 

5.6 

4.2 

4.2 

4.4 

4.1 

4.9 

5.0 

5.5    1 

4.1 

4.2 

5.0 

4.1 

5.0 

5.2 

5.4 

4.2 

5.0 

4.1 

5.15 

5.05 

5.4    . 

4.2 

5.0 

4.2 

5.2 

4.95 

5.  as ' 

4.2 

4.4 

4.2 

5.2 

4.7 

5.2 

4.2 

4.4 

5.15 

5.0 

4.7 

5.2 

4.2 

4.4 

5.2 

4.95 

5.0 

5.2    1 

4.2 

4.4 

5.1 

4.95 

6.1 

5.35  1 

4.2 

4.4 

4.6 

4.9 

5.1 

5.5 

4.2 

4.4 

4.5 

5.0 

5.1 

5.3    ' 

4.2 



4.4 

5.0 

5.0 

5.  as 

4.2 

5.1 

5.0 

4.85 

5.25  ' 

4.2 

4.95 

4.9 

Note.— The  creek  was  frozen  from  January  1  to  about  March  20.  The  thickness  of  ice  was  measured 
as  follows:  January  5, 13, 20,  and  27,  February  3, 10, 17.  and  24,  and  March  2, 1.1  feet;  March  17, 0.2  foot. 
There  was  backwater  from  the  dam  of  an  irrigating  ditch  after  April  19. 
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ABERT  liAKE  BA8IX. 


CHEWAUCAN   RIVER   AT   PAISLEY,  OREO. 

Chewaucan  River  rises  in  south-central  Lake  County,  Oreg.,  flows 
northwest,  then  northeast,  and  then  southeast,  and  dischai^es  into 
the  south  end  of  Abert  Lake.     The  changes  in  course  are  very  abrupt. 

The  gaging  station  was  established  January  4,  1905.  It  is  locatai 
one-half  mile  above  Paisley,  Oreg.  The  conditions  and  the  bench 
mark  are  described  in  Water-Supply  Paper  No.  176,  page  133. 


Discharge  measurements  of  Chewaiican  River  at  Paisley ^  Oreg.,  by  I.  Landes,  in  ]90o-6. 

Date. 


Date. 


1905. 
D«?enil)erl7* 

1906. 

April© 

April? 

April  25 


Width. 


Feft. 
32 


47 
45 
45 


An>a  of ,   Gaire   I    Dis- 


age 
iKht. 


section,   hoight.   chargi 


WMth     Area  of     Ga«p  I    I>b- 
^^***^"-  section,   height.  cbAip-. 


Sq.ft. 
57 


147 

l»j 
136 


I 


Feet. 
3.90 


6.17 
5.90  ' 

5.9S  ■ 


Sec. 'ft    I  1900. 

40  !  May  6 

I  May25.... 

May26.... 

567  ',  May  27.... 

465      JuDe25.... 

£05 


Feet. 
.'      52 

Sq.fl. 
165 

47      ' 

119 

43.5  ' 

131 

.'        42 

123 

40 

97 

Feet.  Sec.-ti 

6.  l-O  75W 

5.72  k: 

5. 9s  :< 

5  M)  ««' 

6  0»  n^ 


<*  M<^a9U^[Hi  through  ice  0.3  foot  thick. 
Daily  gage  height,  in f vet,  of  Chewaucan  River  at  Paisley,  Oreg.,  for  1906. 


Note.— The  river  was  fro/x^n.  but  not  entirely  over,  January  1  to  February  12,  average  thiclojessoi 
ice,  0.5  foot;  also  D«?iccraber  15  to  31. 


Day. 

1 
Jan.   1 

4.3 

Fob.  ' 
3.9 

Mar. 

4.1 

Apr. 
5.3 

May. 

6.4 

June. 

July.  ' 

Aug. 
3.7 

Sept. 
3.6 

Oct. 
3.6 

Nov. 

Dtv. 

1 

6.5' 

4.9 

3.8 

.!• 

2 

4.0 

3.9 

4.0 

5.0 

6.5 

5.5 

4.8 

3.7 

3.6 

3.6 

3.8 

.■iS 

3 

3.9 

3.9  1 

4.0 

4.8 

6.7 

5.6 

4.7 

3.7 

3.6 

3.6 

3.8 

a: 

4 

3.0 

4.3 

4.1 

5.0 

6.8 

6.0 

4.7 

3.7 

3.6 

3.7 

3,8 

.17 

5 

3.9 

3.9 

4.0 

5.2 

6.9 

6.0 

4.8 

3.6 

3.7 

3.7 

3.8 



« 

3.9 

4.0 

4.1 

5.94 

6,9 

6.3 

4.7 

3.6 

3.7 

3.7 

3.8 

4  > 

i 

3.9 
3.  9 

3.9 
3.9 

4.1 
4.2 

6.0 
6.4 

6.8 
6.8 

6.0 

5.8 

4.7 
4.5 

3.6 
3.6 

3.7 

3.7 

3.7 
3.7  1 

3.9 
3.9 

ol« 

8 

.■5  •-• 

9 

3.9 
3.9 

3.9 

3.8 

4.3 
4.4 

6.5 
6.2 

6.9 
7.0 

6.0 
5.9 

4.5 
4.4 

3.6 
3.6 

3.7  1 
3.7 

3.7 
3.7 

3.8 

.1!* 

10 

3.':» 

11 

4.0 

3.8 

4.4 

5.8 

7.0 

5.8 

4.3 

3.7 

3.7 

3,8 

4.»1 

12 

4.0 

3.8 

4.0 

6.9 

6.0 

4.3 

3.7 

3.8  , 

3.8 

3  "* 

13.   .   ,   . 

4.0 
4.0 

3.8 
3.8 

4.0 
4.1 

5.9 

6.1 

6.6 
6.6 

5.8 
5.7 

4.3 
4.3 

3.6 
3.6 

4:0 
3.9 

3.7 
3.7 

3.8 
3.8 

S.9 

14 

?^  .■> 

15 

3. 9 

3.8 

4.1 

6.1 

6.6 

5.7  1 

4.2 

3.6 

3.8 

3.7 

4.0 

.1^ 

16 

4.0 

3.8 

4.0 

6.4 

6.3 

5.7  1 

4.2 

3.6 

3.7 

3,7 

1 

1 

17 

4.1 

3.8 

4.0 

6.5 

6.1 

5.6  , 

4.3 

3.6 

3.7 

3.7 

3.8 

.->  *;• 

18 

4.0  , 

4.0 

4.1 

6.3 

6.0 

5.5  1 

4.2 

3.6 

3.7 

3.7 

3.8 

x<* 

19 

4.1 
4.2 

4.1 
4.0 

4.1 
4.0 

6.5 
6.7 

5.9 
5.9 

5.5 
5.4 

4.1 
4.1 

3.6 
3.6 

3.7 
3.7 

3.7 
3.7 

3.8 
3.8 

;i9 

20 

3.i* 

21 

4.3  i 

4.1 

4.2  , 

6.7 

5.9 

5^3 

4.0 

3.6 

3.7 

3.9 

.^> 

'22 

4.1 

4.0 

4.8  i 

6.7 

5.6 

5.3  ' 

4.0 

3.6 

3.7 

3.8 ; 

3.S 

.1> 

23 

4.1  , 

4.0 

5.0  , 

5.4 

5.6 

5.2  1 

4.0 

3.6 

3.7 

3.8 

3.7 

3- 

24 

3.9  ' 

4.0 

4.9  ' 

6.2 

5.5 

5.1 

4.0 

3.6 

3.7 

3.7 

10 

25 

3. 9 

3.9 

5.3  , 

6.1 

5.5 

5.1 

3.9 

3.6 

3.7 

3.7 

is 

ir 

26 

3.S 

3.9 

5.3 

5.8 

6.1 

5.4 

3.8 

3.6 

3.7 

3.7 

3.8 

27 

3.8 
3.9 

4.3 
4.1 

.'i.  1 
5.0 

5.9 
.'>.9 

5.8 
5.9 

5.4 
5.3 

3.8 
3.8 

3.6 
3.6 

3.7 
3.7 

3.7 
3.7 

3.8 
3.8 

4' 

4a 

2^ 

29 

3.8 
3.8 

5.2 
6.3 

6.0 
6.3 

5.7 
5.6  1 

5.1 
5.0 

3.7 
3.7 

3.6 
3.6 

3.6  ■ 
3.6  , 

3.7 
3.7 

3.8 
3.8 

41 
4  0 

30 

31 

3.9 

6.5 

5.7 

3.7 

3.6 

3.8 

1 

3.-' 
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Rating  table  for  Chewaucan  River  at  Paisley  ^  Oreg.y/or  1906. 


Oaee 
height. 

Feet. 

Di»- 
charge. 

Sec.-n.  , 

Gag© 
height. 

Feet. 

Dis- 
charge. 

Sec.'ft. 

Gaffe 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Sec.-ft. 

3.50 

23 

4.30 

112 

5.10 

284     ' 

5.90 

503 

6.70 

838 

3.60 

29 

4.40 

129 

5.20 

309 

6.00 

535 

6.80 

890 

3.70 

36    ' 

4.50 

148 

5.30 

335 

6.10 

560 

6.90 

945 

3.80 

45 

4.60 

168    1 

5.40 

361 

6.20 

606    , 

7.00 

1,000 

3.90 

56 

4.70 

189    ' 

5.50 

387    , 

6.30 

647 

4.00 

68    1 

4.80 

211 

5.60 

414 

6.40 

692 

4.10 

81     , 

4.90 

235 

5.70 

442    1 

6.50 

739    1 

,   4.20 

96 

5.00 

259    ' 

5.80 

472    1 

6.60 

788 

Note. — This  tahlc  la  applicable  only  for  open-channel  conditions.    It  Is  based  on  discharge  measuxe- 
ments  made  during  1905-6  and  is  well  doflnea. 

Monthly  discharge  of  Chewaucan  River  at  Paisley,  Oreg.yfor  1906. 

[Drainage  area,  272  square  miles.] 


Discharge  in  second-feet. 


Month. 


JanuAty 

February 

March 

April 

May 

June 

July 

August 

Soptembor 

October 

November 

December 

The  year 


Maximum. 


112 

112 

739 

838 

1,000 

647 

335 

36 

08 

45 

68 

189 


1,000 


Minimum. 


45 

45 

68 

211 

387 

250 

36 

29 

29 

29 

36 

23 


23 


Mean. 


65.4 
62.1 

173 

551 

671 

415 

110 
30.4 
37.1 
35.2 
46.8 
06.7 


I 


189 


Total  in 

Run-off. 

acre-feot. 

See. 

-ft.oer 
mile. 

0.241 

Depth  in 

,    «q. 

inches. 

4,020 

0.28 

3.450 

.22S 

.24 

10.600 

.t>3«) 

.73 

32,800 

2.03 

2.26 

41,300 

2.47 

2.85 

24,700 

1.53 

1.71 

6,760 

- 

.405 

.47 

1,870 

.112 

.13 

2,210 

.136 

.15 

2,160 

.129 

.15 

2,780 

.172 

.19 

4.100 

.24.') 

.28 

137,000 


.694 


9.44 


r^oTE.— The  open-channel  rating  table  has  been  applied  throughout  the  year:  values  for  the  winter 
months  are  liable  to  some  error  on  account  of  ice.  Discharges  interpolated  for  days  on  which  gage  was 
not  read. 
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MISCELLANEOUS  MEASUREMENTS. 

The  following  measurements  were  made  of  minor  streams  of  the 
Great  Basin,  in  1906,  by  J.  F.  Hoyt  and  others. 

Miacellaneoiii  measuremenU  in  Great  Basin  in  1906. 


Date. 


1906. 
June    4 

Aug.    3 

June  20 

27 

27 

28 

28 
July    4 

4 
4 
4 

6 
6 

11 

12 
13 

13 

13 

14 

20 
20 
20 

20 
23 


Aug.  21 
25 

25 


Apr. 
May 


23 
23 

28 

31  i 

31 
31  I 


8^ 

31 
31 
31 


Btream. 


IN  UTAH. 

North  ditch  of  Nephi  Irri- 
gation Co. 

Rating  flume 

Indian  Creek 

Wildcat  Creek 

Pine  Creek 

Kesler  ditch 


Locality. 


North  Fork  Pine  Croek 

Hutchins  and    Thompson 

ditch. 
Beaver  City  irrigation  canal . 

Harris  ditch 

Beaver  City  powor  canal . . . 
North  Fork  South  Creek. . . 
Birch  Creek 


i  mile  north  of  San  Pedro  de- 
pot. 

U  ilson  canal 

Above  head  of  T.  F.  dL  B.  Co  . 

E.  Qillie's  ranch 

Q.  Bradshaw's  ranch 

(Containing  water  of  Cove 
Creek). 

Below  county  road  crossing. 

125  feet  below  head 


A.  Baytcr's  dug  well  and 

springs. 

N.  Green's  springs 

U.  B.  and    D.  M.   Gillie's 

springs. 
2  springs  forming  part  of 

Dry  Creek. 
2  springs  forming  part  of 

Dry  CrcM>k. 
Farns worth   and    Bastian 

Bros.'  springs. 

Jeddy  Dean's  dug  well 

J.  II.  Cart  Wright  spring — 
W.  E.  Yardley's  2  springs. 

Part  of  seepage  water 

Remainder  »H^page  water. . . 


Total 

Discharge  of  surface  stream . 


Seepage 

Irrigation  ditch 

Irrigation  ditch 

Jos.  Jacksons's  2  springs. . . 

North  Fork  South  Creek  d 
South  Fork  South  Creek. . 
Birch  Creek  (Estimated)  . . 


Total 

Datson's  warm  springs. 
Birch  Creek 


North  Fork  South  Creek. . . 


IN  OREGON. 


July     2/,  Silvie.«j 


Ana  River 

Choctoo  Creek. 
Coyote  Creek . . 
Long  Creek 


In  flume 

Beaver  City  canal  flume 

Near  Harris  ditch , 

Cox  Bros,  ranch 

Above  mouth  Lower  Birch 
Canyon. 


Near  fence  No.  48 

SE.  i,  sec.  4,  T.  29  S.,  R.  7  W. 


On  Hannah  Galea's  farm  , 
In  O.  W.  Galea's  pasture. 
On  Indian  Creek 


Beaver  Citya. 
Beaver  City  a. 
Beaver  City  a. 


E.  WlUden's  yarda 

E.  Willden's   yard,    Beaver 
City,  a 


Area 

of 

section. 


Mean 

veloc- 
ity. 


G 
hei 


I 

I    De- 
t.   cfaargf 


Feet 
Sq.fi.  ^ per  sec. 
^        r  1.77 


%-.f 


14.9    I 
5.3 

1.2   : 

3.4     I 
.48 


1.1 
1.8 

9.8 
7.9 
5.7 
.77 
2.3 

.42 

.25 


I 


I 


.95  \ 
2.97  I 
1.84 
2.70 
1.25 

1.84 
1.44 

3.10 
3.25 
2.44 
.47  ' 
1.4 

.30  ! 


Fett. 

5fe.-'.'. 

\ 

i».ii: 

1 

1V3 

lib 

.> « 

1.4 

y  r 

1.0 

1 

-cL 

„  1 
.  7 

IS?: 

2.i^ 

' 

3Q3 

1 

2A.S 

( 

li* 

.% 

........' 

3.;5 

.11 

.S 

1.47 


.02 


.26  I 
.11  ' 
.34  i 


.94 
.42 
.67 


Beaver  City  &. 
Beaver  City  c . 
South  Beaver . 


Cox  Bros,  ranch . 
Cox  Bros,  ranch. 


3.09 

2.17 

.53 

.51 


1.38   . 

1.86  , 

.69 

.50  I 


1  mile  east  of  Miners vllle 

Mouth    Lower   Birch   Creek 

Canyon. 
Cox  Bros,  ranch 


.44 


.34 


Summer  Lake 52 

Sycan  Marsh I    16 

do 2.9 

do I    39 

Silvies 127 


3.46 

1 

' 

1 1      »-88 

l.oS 


0:' 


1.3) 


.(.16 


7.« 

4.23 

104 

.V. 

.25 
2.M 

2.W 


.13 

.15 


141 
24 

4  5 
60 
8-* 


o  Mr.  Deans's  well  flows  rarely,  even  during  the  high  water  season.  It  is  situated  at  the  foot  of  & 
low  beach  in  what  has  been  a  belt  of  marshv  ground  during  high  water  seasons.  In  this  belt  are  a 
dozen  such  wells  and  cellars  discharging  similar  streams,  some  of  them  being  given  above. 

6  Ditch  flows  west  on  street  3  blocks  north  and  2  blocks  west  of  W.  M.  &  Co.'s  store,  measured  »t 
schoolhouse  comer. 

c  Same  ditch  as  at  point  40  feet  west  of  street  3  blocks  east  of  Main  street. 

d  This  discharge  is  about  twice  the  mean  daily  discharge,  the  flow  almost  ceasing  at  times. 

t  The  discharge  of  this  stream  remains  practically  constant  at  140  to  150  second-feet,  as  it  heads  in 
large  springs:  see  Water-Supply  Paper  No.  176.  p.  132. 

/  Measured  from  cable  at  station  described  in  Water-Supply  Paper  No.  176.  p.  122. 


INDEX, 


A.  Pagp. 

Acknowledgments  and  cooperation 16 

AcTf»-foot,  definition  of 4 

Ana  Kiver  near— 

Summer  Lake,  Oreg.: 

discharge 92 

B. 
Bear  Creek  near- 
Silver  Lake,  Oreg.: 

description 89 

discbarge 89 

gage  heights 89 

BoAr  Lake  at— 

Fishhaven.  Idaho: 

description 20 

gage  heights 20 

B<'ar  River  at  and  near— 

ColUnston.  Utah: 

description 24 

discharge 24 

discharge,  monthly 25 

gage  heights 25 

rating  table 26 

Dingle,  Idaho: 

description 21 

discharge 21 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Preston,  Idaho: 

description 22 

discharge 22 

discharge,  nionthly 24 

gage  heights 23 

rating  table 23 

Boar  River  basin: 

description 18-20 

Beaver,  Utah, 

Indian  Creek  near: 

description 51 

discharge 51 

discharge,  monthly 52 

gage  heights 52 

North  Fork  of  North  Creek  near: 

description 49 

discharge 50 

discharge,  monthly 30 

gage  heights 50 

South  Creek  near: 

description 51 

discharge 51 

South  Fork  of  North  Creek  near: 

description .50 

discharge 50 

discharge,  monthly 51 

gage  heights 51 

28464— IRR  212-  08 7 


Beaver  Creek  near—  Page. 

Beaver,  Utah: 

description 48 

discharge , 48 

discharge,  monthly 48 

gage  heights 48 

rating  table 48 

Minersville,  Utah: 

description 49 

discharge 49 

Beaver  Creek  basin: 

description 47 

Birch  Creek  near- 
Lower  Birch  Creek: 

discharge 92 

Blacksmith  Fork  near— 
Hyrum,  Utah: 

description 28 

discharge 28 

discharge,  monthly 29 

gage  heights 28 

rating  table 29 

Blacksmith  Fork  power-plant  race  nfear— 
II y rum,  Utah: 

description , 29 

discharge 29 

discharge,  monthly 30 

gage  heights 30 

rating  table 30 

Bridge  Creek  near- 
Silver  Lake,  Oreg.: 

description 87 

discharge 87 

discharge,  monthly 80 

gage  heights 88 

rating  table S8 

Bums,  Oreg., 

Silvles  River  near: 

description 82 

dischaige 82 

discharge,  monthly 83 

gage  heights 83 

rating  table 83 

C. 

Cable  station,  figure  showing 11 

California-Nevada  State  line.    Stt  Nevada- 
California  State  line. 
Carson  River  near- 
Empire,  Nev.: 

description 79 

discharge 80 

discharge,  monthly 81 

gage  heights 80 

rating  table 80 

93 


94 


INDEX. 


Careon  River  (East  Pork)  near—  Page. 

GardnervlUe.  Nov.: 

deflcriptlon 78 

dfachaige 79 

gage  heights 79 

Caraon  River  (West  Fork)  near— 
Woodfords.  Cal.: 

description 76-77 

diachaige 77 

discharge,  monthly 78 

gage  heights 77 

rating  table 78 

Carson  River  basin: 

description 76 

Chewaucan  River  at— 
Paisley,  Orog.: 

description 90 

dischaige ^ 90 

ditehaige,  monthly 91 

gage  heights 90 

rating  table 91 

Choctoo  Creek  at— 
Sycan  Marsh,  Oreg. : 

discharge 92 

Coleville,  Cal., 

Walker  River  (West  Fork)  near: 

description 71 

discharge 72 

dischaiige,  monthly 73 

gage  heights 72 

rating  table 72 

Collinston,  Utah, 
Bear  River  near: 

description.. 24 

discharge 24 

discharge,  monthly 25 

gage  heights 25 

rating  table 25 

Computation,  methods  of 13-16 

Cooperation  and  acknowledgements 16 

Coyote  Creek  at— 

Sycan  Marsh,  Oreg. : 

discharge 92 

Croyden,  Utah, 

Weber  River  near: 

description 34 

discbarge 34 

dischaige,  monthly 35 

gage  heights 35 

rating  table 35 

Current-meter  rating  station,  plate  showing  10 

Current  meters,  classes  of 10 

methods  of  using 10-11 

plate  showing 10 

Cun.'es,  discharge,  area,  and  mean  velocity, 

figure  showing 14 

D. 

Definitions  of  terms 3-4 

Dingle,  Idaho, 
Bear  River  at: 

description 21 

discharge 2i 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Discharge,  measurement  and  computation 

of 13-16 


Donner  Creek  near—  Fa^ 

Truckee,  Cal.: 

description v 

discharge fz 

dischaige,  monthly %: 

gage  heights * 

rating  tables ♦* 

Drainage  basins,  list  of ^-i 

map  showing i 

E. 

East  Fork  of  Carson  River.    Sef  Caraon 
River  (East  Fork). 

East  Fork  of  Walker  River.    See  Walkftr 
River  (East  Fork). 

Elburz,  Nev., 

Humboldt  River  (North  Fork)  nc«r: 

description SS-VJ 

dischaige ai 

dischaige,  monthly M 

gage  heights 53 

rating  table *4 

Elko,  Nev., 

Humboldt  River  (South  Fork)  near: 

description M 

discharge U 

discharge,  monthly v* 

gage  heights io 

rating  table ,Vs 

Empire,  Nev., 

Carson  River  near: 

description :^ 

discharge •* 

discharge,  monthly ;*1 

gage  heights "^"^ 

rating  table « 

Equivalents,  table  of 6-7 

F. 

Fishhaven,  Idaho. 
Bear  Lake  at: 

description 2P 

gage  heights 30 

Floats,  use  of,  in  measuring  discharge 9-lC 

G. 

Gaglng.stations,  equipment  of 9- ID 

location  of,  map  showing 2 

Gardnerville,  Nev., 

Carson  River  (East  Fork)  near: 

description TS 

discharge 79 

gage  heights 75 

Golconda,  Nev., 

Humboldt  River  near: 

description 57 

dischaige * 

dischaige,  monthly » 

gage  heights 38 

rating  table 5^ 

Great  Basin: 

description 1»>-18 

miscellaneous  measurements 92 

Great  Basin  In  Oregon: 

description Sl-^'fi 

miscellaneous  measurements 93 


INDEX. 
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Qunnison,  Utah,  Page. 

Sevier  River  near: 

description 46 

diflcbaige 46 

gage  heights 46 

H. 

Hobble  Creek  near— 

SpringviUe,  Utah: 

description 40 

discharge 40 

gage  heights 40 

Horsepower,  calculation  of 6 

Humboldt  River  at  and  near  - 

Golconda,  Nev.: 

description 57 

discbarge 58 

discharge,  monthly 59 

gagc^eights 58 

rating  table 58 

Oreana,  Nev.: 

description 59 

discharge. : 59 

discharge,  monthly 61 

gage  heights 60 

rating   tables...'. 6p 

Palisade,  Nev.: 

description 57 

dischaige 57 

discharge,  monthly 58 

gage  heights 57 

rating  tables 58 

Humboldt  River  (North  Fork)  near-- 

Elbiirz,  Nev.: 

description 62-53 

dischaige 53 

discharge,  monthly 54 

gage  heights 53 

rating  table 53 

Humboldt  River  (South  Fork;  near— 

Elko,  Nev. : 

description 54 

discharge 54 

discharge,  monthly 66 

gage  heights 55 

rating  table ^ 56 

Iliiinboldt  River  basin: 

description 52 

Humboldt  Sink  drainage: 

description 52 

Hydrographic    surveys,  organization  and 

scope  of 2 

Hyrum,  Utah, 

Blacksmith  Fork  near: 

description 28 

discharge 28 

discharge,  monthly 29 

gage  heights 28 

rating  table 29 

I31acksmlth  Fork  power  plant  race  near: 

description 29 

discharge 29 

discharge,  monthly :« 

gage  heights 30 

rating  table :« 


I.  Pago. 

Ice-covered  streams,  method  of  measuring 

flow  of 13 

Independence  Creek  below— 
Independence  Lake,  Cal.: 

description 70 

discharge *    71 

gage  heights 71 

Indian  Creek  near- 
Beaver,  Utah: 

description 51 

dlschai^B 61 

discharge,  monthly 62 

gage  heights 62 

Head  of  T.  F.  &  B.  Co.: 

discharge 92 

L. 

Little  Truckee  River  at— 
Pine  station,  Cal.: 

description 69 

discharge 69 

discharge,  monthly 70 

gage  heights (59 

rating  tables 70 

Logan,  Utah: 

Logan  River  near- 
description  26 

discharge 26 

discharge,  monthly 27 

gage  heights 27 

rating  table 27 

Long  Creek  at— 

Sycan  Marsh,  Greg-: 

discharge 92 

M. 

Malheur  Lake  at— 

The  Narrows,  Oreg.: 

description 82 

gage  heights 82 

Marys  vale,  Utah, 
Sevier  River  near: 

description 47 

discharge 47 

gage  heights 47 

Miner's  inch,  definition  of 4 

Mineraville,  Utah, 
Beaver  Creek  near: 

description 49 

discharge 49 

'Minersville  canal  at: 

description 49 

discharge 49 

dischai^ge,  monthly 49 

gage  heights 49 

Multiple-point  method  of  ine:isuring  dis- 
charge, description  of 1 1-12 


N. 


Narrows,  Oreg., 
Malheur  Lake  at: 
description... 
gage  heights.. 


82 

82 
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Ncphi  Irrigation  Company,  ditch  near—      Page. 
San  Pedro,  Utah: 

discharge 92 

Ncvada-Taiifomia  State  line, 
Truekee  River  at: 

description 63 

discharge 83 

discharge,  monthly 66 

gage  heights 64 

rating  tables 64 

North  Creelc  (North  Fork)  near- 
Beaver,  Utah: 

description 49 

discharge iSO 

discharge,  monthly 50 

gage  heights SO 

North  Creek  (South  Fork)  near- 
Beaver,  Utah: 

description 50 

discbarge 50 

discharge,  monthly 51 

gage  heights 51 

North  Fork  of  Humboldt  River.    See  Hum- 
lK)ldt  River  (North  Fork). 

O. 
Oakley,  UUh: 

Weber  River  near: 

description 32 

discharge 32 

discharge,  monthly 33 

gage  heights. 33 

rating  table 33 

Oreana,  Nev., 

Humboldt  River  near: 

description 59 

discharge 59 

discharge,  monthly 61 

gage  heights 60 

rating  tables 60 

Owens  River  basin: 

description 81 

P. 

Paisley,  Oreg., 

Chewaucan  River  at: 

de.scription 90 

discharge 90 

discharge,  monthly 91 

gage  heights 90 

rating  table 91 

PaU Slide,  Nev., 

ITumboldt  River  at: 

description 57 

discharge 57 

discharge,  monthly 58 

gage  heights 57 

rating  tables 58 

Pine  Creek  at— 

Bradshaw's  ranch: 

discharge 92 

Pine  Station,  C»l. 

Little  Tnicitee  River  at: 

description 09 

discharge 09 

discharge,  monthly 70 

gage  heights m 

rating  tables 70 


Plain  nty,  UUh,  T&e 

Weber  River  near: 

description r 

diachaige '^ 

dischaige,  monthly r 

gagt  heights :*. 

rating  table > 

Preston,  Idaho, 
Bear  River  at: 

description 2! 

discharge 2 

discharge,  monthly 24 

gage  heights 

rating  table i.) 

Price  current  meter,  plate  showing !« 

Provo  River  (above  Teiluride  Power  Com- 
pany's dam)  near— 
Provo,  Utah: 

description > 

discharge "?* 

discharge,  monthly ..«• 

gage  heights >? 

rating  table -^ 

Provo  River  (at  mouth  of  canyon^  near— 
Provo,  Utah: 

description s 

gage  heights *:• 

Provo  River  basfn: 

description 37 

R. 

Rating  tables,  construction  of l^■:h 

Riley,  Oreg., 

Silver  Creek  near: 

description m 

discharge ^4 

discharge,  monthly s? 

gage  heights m 

rating  table M 

Run-off,  computation  of U-b 

Run-off,  In  inches,  definition  of 4 

S. 
San  Pedro,  Utah, 

Nephi  Irrigation  Co.  ditch  near: 

discharge 92 

Second-feet  per  square  mile,  definition  of 4 

Second-foot,  definition  of i 

Sevier  River  near— 
Gunnison,  Utah: 

description #5 

discharge ♦• 

gage  heights f> 

lCar>'svale.  Utah: 

description i" 

discharge i 

gage  heights € 

Sevier  River  basin: 

description 4'>-|ti 

Sierra  Nevada  drainage: 

principal  stream tl 

Silver  Creek  near— 
Riley.  Oreg,: 

description >4 

discharge H 

discharge,  monthly v 

gage  heights M 

rating  table >4 
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Silver  Creek  near— Continued.  "       Page. 

Silver  Lake,  Oreg.: 

description 85 

disebaige 85 

discharge,  monthly 86 

gage  heights 86 

rating  table 87 

Silver  Lake.  Oreg., 
Bear  Creek  near- 
description  89 

dischai^e 88 

gage  heights 80 

Bridge  Creek  near- 
description  87 

discharge 87 

dischaige,  monthly 89 

gage  heights 88 

rating  table 88 

Silvies  River  near- 
Bums,  Oreg.: 

description 82 

discharge 82 

discharge,  monthly 83 

gage  heights 83 

rating  table 83 

Silvies,  Oreg.: 

discharge 92 

Single-point    method    of    measuring    dis- 
charge, description  of 12 

Slope  method  of  measuring  discharge,  use 

and  value  of 7-8 

South  Fork  of  Humboldt  River.*    See  Hum- 
boldt River  (South  Fork). 

South  Creek  near- 
Beaver,  Utah: 

description 51 

discharge 51 

South  Creek  (North  Fork)  at— 
Cox  Brothers'  ranch: 

discharge 92 

South  Creek  (South  Fork)  at— 
Cox  Brothers'  ranch: 

discbarge 92 

Spanish  Fork  near— 
I*ake  Shore,  Utah : 

description 43-44 

discharge 44 

discharge,  daily 45 

discharge,  monthly 46 

gage  heights 44 

Spanish  Fork,  Utah: 

description 42 

d  I  scharge 42 

discharge,  dally 43 

discharge,  monthly 43 

gage  heights 42 

Spanish  Fork  basin: 

description 41 

Springville,  Utah, 

Tlobl)le  Creek  near- 
description 40 

discharge 40 

gage  heights 40 

Stream  flow,  measurement  and  computa- 
tion of 7-13 

papers  on,  list  of 3 

Surface  water  supply,  papers  on 2-3 


Sycan  Marsh,  Oreg., 
Choctoo  Creek  at- 

dlscharge 

Coyote  Creek  at: 

discharge 

Long  Creek  at: 

discharge 


Page. 


T. 

Tables,  explanation  of 

Tahoe,  Ce4., 

Truckee  River  at— 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 

Truckee,  Cal., 

Dormer  Creek  near- 
description 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 

Truckee  River  at  and  near-  - 
Nevada-California  State  line: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 

Tahoe,  Cal.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Vista,  Nev.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Truckee  River  Vjasin: 

description , 


92 


92 


92 


4-6 


62 
62 

ai 

62 
63 


&5 
T»5 
67 

m 

66 


63 
63 
65 
64 
64 

62 
62 
(i3 
62 
(» 

67 
67 
(» 
68 
68 

61 


V. 


I  Velocity  method  of   measuring  discharge, 

I  description  of 9-13 

,  Vertical-integration  method  of   measuring 

'  discharge,  description  of 12 

I   Vertical  velocity-curve  method  of  measur- 
ing discharge,  description  of 11-12 

Vista,  Nev., 

Truckee  River  at: 

description 67 

discharge 68 

discharge,  monthly 68 

i  gage  heights 68 

rating  table 68 


W 


Wabuska,  Nev., 

Walker  River  near: 

description 

discharge 

gsige  heights. . . 


75 
70 
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Walker  River  near—  Page. 

Wabuska,  Nev. : 

description 75 

discharge 75 

gage  heights 76 

Walker  River  (East  Fork)  near— 
Yerington,  Nev.: 

description 73 

discharge 73 

discharge,  monthly 75 

gage  heights 74 

rating  tal)le8 74 

Walker  River  (West  Fork)  near— 
Coleville.  Cal. : 

description 71 

discharge 72 

discharge,  monthly 73 

gage  heights T2 

rating  table 72 

Walker  River  Basin: 

description 71 

Wasatch  Mountains  drainage: 

principal  streams 18 

Water  power,  calculation  of 5 

Water  supply,  surface,  papers  on 2-3 

Weber  River  near— 
Croyden,  Utah: 

description 34 

•  discharge 34 

discharge,  monthly 35 

gage  heights 34 

rating  tables 35 

Oakley,  Utah: 

description 32 

discharge 32 

discharge,  monthly 33 


Weber  River  near— Continued.  Ps^ 

Oakley,  Utah— Continued. 

gageheights ^ 

rating  table 32 

PUin  City.  Utah: 

description x- 

discharge >• 

discharge,  monthly i' 

gageheights * 

rating  table :* 

Weber  River  Basin: 

description .«:-:-2 

Weir  method  of  measuring  discha'rge.  r^ 

quiiements  of *--7 

West  Fork  of  Carson  River.    Sfe  Carson 

River  (West  Fork). 
West  Fork  of  Walker  River.    See  Walker 

River  (West  Fork). 
Wildcat  Creek  at— 
Gillies  ranch: 

discharge a: 

Woodford 8,  Cal.. 

Carson  River  (West  Fork)  near: 

description 76-T 

discharge 77 

discharge,  monthly 7* 

gage  heights 7" 

rating  table .-. 7^ 

Y. 

Yerington,  Nev., 

Walker  River  (East  Fork)  near: 

description 71 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 
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SURFACE  WATER  SUPPLY  OF  CALIFORNIA  1906; 


W.  B.  Clapp, 

Dislrict  Ilydrographer.^ 


INTRODTJCTION. 

SCOPE   OF   WORK. 

The  water  supply  of  the  United  States  is  of  more  importance  to  the 
life  and  pursuits  of  the  people  than  is  any  other  natural  resource.  In 
the  arid  States  the  limit  of  agricultural  development  is  determined  by 
the  amount  of  water  available  for  irrigation;  while  in  all  parts  of  the 
country  the  increase  In  the  population  of  cities  and  towns  makes  nec- 
essary additional  water  supplies  for  domestic  and  industrial  uses,  in 
procuring  which  both  the  quantity  and  the  quality  of  the  water  that 
may  be  obtained  must  be  considered.  The  location  of  manufacturing 
plants  may  depend  largely  on  the  water-power  faciUties  and  on  the 
character  of  the  water.  The  notable  advances  made  in  the  electric 
transmission  of  power  have  led  to  the  Utilization  of  water  powers  for 
the  operation  of  manufacturing  establishments,  railroads,  and  munici- 
pal lighting  plants,  many  of  which  are  at  some  distance  from  the  places 
at  which  the  power  is  developed. 

The  intelligent  establishment  and  maintenance  of  enterprises  or 
industries  that  depend  on  the  use  of  water  demands  a  thorough 
knowledge  of  the  flow  of  the  streams  and  an  understanding  of  the 
conditions  affecting  that  flow.  This  knowledge  should  be  based  on 
data  showing  both  the  total  flow  and  the  distribution  of  the  flow 
throughout  the  year,  in  order  that  normal  fluctuations  may  be  pro- 
vided for.  As  the  flow  of  a  stream  is  variable  from  year  to  year 
estimates  of  future  flow  can  be  made  only  from  a  study  of  observa- 
tions covering  several  years.     The  rapid  increase  in  the  development 

a  This  report  contains  information  similar  to  that  published  in  previous  years  under  the  title '  *  Report 
on  Progress  of  Stream  Measurements." 

ft  The  data  In  this  report  have  been  collected  under  the  direction  of  W.  B.  Clapp,  assisted  by  W.  F. 
Martin,  R.  S.  Uawley,  C.  II.  Lee,  and  W.  C.  Sawyer,  and  have  been  prepared  for  publication  under  the 
direction  of  John  C.  Iloyt,  by  R.  H.  Bolster,  Robert  Follansbee,  F.  F.  Henshaw,  J.  E.  Stewart,  and  H.  D. 
Padgett. 
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of  the  water  resources  of  the  United  States  has  caused  a  great  demat 
by  engineers  for  information  in  regard  to  the  flow  of  streams,  as  it 
now  generally  realized  that  the  failure  of  many  large  power,  iiril 
tion,  and  other  projects  has  been  due  to  the  fact  that  the  plans  wi 
made  without  sufficient  trustworthy  information  in  respect  to  t| 
water  supply. 

Owing  to  the  broad  scope  of  these  hydrographic  investigations  a 
the  length  of  time  they  should  cover  in  order  that  the  records 
be  of  greatest  value,  it  is,  in  general,  impossible  for  private  indi 
uals  to  collect  the  necessary  data,  and  as  many  of  the  streams  t 
erse  more  than  one  State  this  work  does  not  properly  fall  within 
province  of  the  State  authorities.  The  United  States  Geologi 
Survey  has  therefore,  by  means  of  specific  appropriations  by 
gTfss,  for  several  years  systematically  made  records  of  stream  fl< 
with  the  view  to  ultimately  determining  all  the  important  feat 
governing  the  flow  of  the  principal  streams  of  the  country.  In 
rying  out  this  plan  stations  are  established  on  the  streams  and 
tained  for  a  period  long  enough  to  show  their  regimen  or  gen 
behavior.  When  a  record  that  is  sufficient  for  this  purpose  has 
obtained  for  any  stream,  the  work  on  that  stream  is  discontin 
The  order  in  which  the  streams  are  measured  is  determined  by 
degree  of  their  importance. 

During  1906  the  regimen  of  flow  was  studied  at  about  700  stati 
distributed  along  the  various  rivers  throughout  the  United  Sta 
as  shown  on  PI.  I.     In  addition  to  these  records,  data  in  re^ 
precipitation,   evaporation,  water   power,  and    river  profiles 
obtained  in  many  sections  of  the  coimtry. 

These  data  have  been  assembled  by  drainage  areas  and  are  p 
Ushed  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
201  to  214,  inclusive,  each  of  which  pertains  to  the  surface-w 
resources  of  a  group  of  adjacent  areas.     In  these  papers  are  em 
ied  not  only  the  data  collected  in  the  field,  but  also  the  results  of  c 
putations  based  on  these  data,  and  other  information  that  h 
direct  bearing  on  the  subject,  such  as  descriptions  of  basins  and 
streams  draining  them,  utility  of  the  water  resources,  etc.     The 
follows: 

Water-Swpply  and  Irrigation  Papers  on  Surface  Water  Supply j  1906. 

201.  Surface  water  supply  of  New  England.  1906.     (Atlantic  coast  of  New  Engl 

drainage.) 

202.  Surface  water  supply  of  the  Hudson,  Passaic,  Raritan.  and  Delaware  river  di 

ages,  1906. 

203.  Surface  water  supply  of  the  Middle  Atlantic  States,  1906.    (Susquehanna, 

powder,  Patapsco,  Potomac,  Jame^,  Roanoke,  and  Yadkin  river  drainages.] 

204.  Surface  water  supply  of  the  Southern  Atlantic  and  Eastern  Gulf  States,  11 

rSanloo,  Savannah.  Ogeechee,  and  Altainaha  rivers,  and  eastern  Gulf  of  M( 
drainages.) 
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205.  Surface  water  supply  of  the  Ohio  and  lower  eastern  MisBissippi  river  drainages, 

1906. 

206.  Surface  water  supply  of  the  Great  Lakes  and  St.  Lawrence  River  drainages,  1906. 

207.  Surface  water  supply  of  the  upper  Missif«sippi  River  and  Hudson  Bay  drainages, 

J906. 

208.  Surface  water  supply  of  the  Missouri  River  drainage,  1906. 

209.  Surface  water  supply  of  the  lower  western  Mississippi  River  drainage,  1906. 

210.  Surface  water  supply  of  the  western  Gulf  of  Mexico  and  Rio  Grande  drainages, 

1906. 

211.  Surface  water  supply  of  the  Colorado  River  drainage  above  Yuma,  1906. 

212.  Surface  water  supply  of  the  Great  Basin  drainage,  1906. 

213.  Surface  water  supply  of  California,  1906.     (The  Great  Basin  and  Pacific  Ocean 

drainages  in  California,  and  Colorado  River  drainage  below  Yuma.) 

214.  Surface  water  supply  of  the  North  Pacific  Coast  drainage,  1906. 

The  records  at  most  of  the  stations  discussed  in  these  reports 
extend  over  a  series  of  years.  An  index  of  the  reports  containing  such 
records  up  to  and  including  1903  has  been  published  in  Water-Supply 
Paper  No.  119.  The  following  table  gives,  by  years  and  primary  drain- 
age basins,  the  numbers  of  the  papers  on  surface  water  supply, 
published  from  1901  to  1906. 

Numhers  of  Waler-Supply  Papers  containing  results  of  stream  Tneasuremenls,  1901-1906. o 


1901. 


No. 

fi5 


Atlantic  Coast  of  New  England  drainage '<  y^ 

\l  65 

1 1  udson,  Passaic,  Raiitan,  and  Delaware  river  drainages j-j  y]^ 
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Santee,  Savannah,  Ogeecht  e,  and  Altamaha  rivers,  and  eastern  ,]  65 

Oulf  of  Mexico  drainages ' \  75 

'  I  65 
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Meramec,  Arkansas,  Red,  and  lower  western  Misais8ippi  river 
drainages 
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«  Reports  containing  data  for  years  prior  to  1901  an»  noted  in  the  series  list  at  the  end  of  this  paper. 


DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  *' run-off  or  "dis- 
charge'*— is  expressed  in  various  terms,  each  of  which  has  become 
associated  ^ith  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  nm-ofF  in  second-feet  i)er 
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square  mile,  and  (2)  those  which  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches  and  acre-feet.  They  may  he 
defined  as  follows: 

''Second-foot"  is  an  abbrevation  for  cubic  foot  per  second  and  is 
the  (luantity  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep, 
at  a  rate  of  1  foot  per  second.  It  is  generally  used  as  a  fundannental 
unit  from  which  others  are  computed. 

"(irallons  per  minute"  is  orenerally  used  in  connection  w^th  pump- 
ing and  city  water  supply. 

Tlie  '* miner's  inch"  is  the  quantity  of  water  that  passes  through 
an  orifice  1  inch  square  under  a  head  which  varies  localh.  It  has 
been  commonly  used  by  miners  and  irrigators  throughout  the  West 
and  is  defined  bv  statute  in  each  State  in  which  it  is  used. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  a^ 
regards  time  and  area. 

"  Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were 
conserved  and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

''Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly 
used  in  connection  with  storage  for  irrigation  work.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot :  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic 
feet,  or  approximately  2  acre-feet. 

EXPLANATION  AND  USE  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the 
following  data : 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  monthly  and  yeariy  discharges  and  run-off. 

6.  Tables  showing  discharge  and  horsepower  and  the  number  of  days  during ihe 
year  when  the  same  are  available. 

The  descriptions  of  stations  give  such  general  information  about 
the  locality  and  equipment  as  would  enable  the  reader  to  find  and 
use  the  station,  and  they  also  give,  as  far  as  possible,  a  complete 
history  of  all  the  changes  that  have  occurred  since  the  establishment 
of  the  station  that  would  be  factors  in  using  the  data  collected. 
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The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year,  including  the  date,  name  of 
the  hydrographer,  width  and  area  of  cross  section,  gage  height,  and 
discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day.  The  gage  height  given  in  the  table  represents  the  eleva- 
tion of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  most 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  the  other  tables  are  computed.  In  cases  of  extensive 
development  it  is  expected  that  engineers  will  use  these  original 
data  in  making  their  calculations,  as  the  computations  made  by  the 
Survey  are  based  on  the  data  available  at  the  time  they  are  made 
and  should  be  reviewed  and,  if  necessary,  revised  when  additional 
data  are  available. 

The  rating  table  gives  the  discharge  in  second-feet  corresponding 
to  various  stages  of  the  river  as  given  by  the  gage  heights.  It  is 
published  to  enable  engineers  to  determine  the  daily  discharge  in 
case  tliis  information  is  desired. 

In  the  table  of  monthly  discharge  the  column  headed  '* Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
gage  height.  As  the  gage  height  is  the  mean  for  the  day,  there 
might  have  been  short  periods  when  the  water  was  higher  and  the 
corresponding  discharge  larger  than  given  in  this  column.  Likewise 
in  the  column  of  '* Minimum"  the  quantity  given  is  the  mean  flow 
for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  '*Mean"  is  the  average  flow  for  each  second  during  the 
month.  Upon  this  the  computations  for  the  remaining  columns, 
which  are  defined  on  page  10,  are  based. 

Tlie  values  in  the  table  of  monthly  discharge  are  intended  to  give 
only  a  general  idea  of  the  conditions  of  flow  at  the  station,  and  it  is 
not  expected  that  they  will  be  used  for  other  than  preliminary 
estimates. 

In  most  work  where  data  in  regard  to  flow  are  used  the  regimen 
of  flow  is  of  primary  importance.  Therefore  for  the  principal  stations 
tables  have  been  prepared  showing  the  horsepower  that  can  be 
developed  at  various  rates  of  flow,  and  the  length  of  time  that  these 
rates  of  flow  and  the  corresponding  horsepower  are  available.  These 
tables  have  been  prepared  on  a  basis  of  80  per  cent  efficiency  on  the 
turbines,  and  the  horsepower  per  foot  of  fall  is  given  in  order  that 
the  reader  can  determine  the  horsepower  for  any  fall. 

In  the  computations,  sufficient  significant  figures  have  been  used 
so  that  the  percentage  of  error  in  the  tables  will  not  in  general  exceed 
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1  per  cent.  Therefore,  most  of  the  values  m  the  tables  are  given  to 
only  three  significant  figures.  In  making  the  various  computations, 
Thatcher's  slide  rule,  Crelle's  tables,  and  computation  machines  have 
been  generally  used. 

In  order  to  give  engineers  an  idea  of  the  relative  value  of  the  various 
data,  notes  in  regard  to  accuracy  are  given  as  far  as  possible.  Tliis 
accuracy  depends  on  the  general  local  conditions  at  the  gaging  sta- 
tions and  the  amount  of  data  collected.  Every  effort  possible  is  made 
to  so  locate  the  stations  that  the  data  collected  will  give  a  high  degree 
of  accuracy.  This  is  not  always  possible,  but  it  is  considered  better  to 
pubUsh  rough  values  with  explanatory  notes  rather  than  no  data. 

In  the  accuracy  notes  the  following  terms  have  been  used,  indicating 
the  probable  accuracy,  in  per  cent,  of  the  mean  monthly  flow.  As 
these  values  are  mean  values,  the  error  in  the  value  for  the  flow  of  anv 
individual  day  may  be  much  larger. 

Excellent  indicates  that  the  mean  monthly  flow  is  probably  accu- 
rate to  within  5  per  cent;  good,  to  within  10  per  cent;  fair,  to  within 
15  per  cent;  approximate,  to  within  25  per  cent. 

CONVENIENT    EQUIVALENTS. 

Following  is  a  table  of  convenient  equivalents  for  use  in  hydrauhc 
computations: 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  Stales  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  640,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-f(x)t  for  one  year  equals  31 ,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  covers  1  square  mile  0.03719  inch  deep. 

1  second-foot  for  one  28-day  month  covers  1  square  mile  1.041  inches  deep. 

1  second-foot  for  one  29-day  month  covers  1  square  mile  1.079  inches  deep. 

1  second-foot  for  one  30-day  month  covers  1  square  mile  1.116  inches  deep. 

1  second-foot  for  one  31 -day  month  ct)ver8  1  square  mile  1.153  inches  deep. 

1  second-foot  for  one  day  equals  1.983  acre-feet. 

1  second-foot  for  one  28-day  month  equals  55.54  acre-feet. 

1  second-foot  for  one  29-day  month  equals  57.52  acre-feet. 

1  second-foot  for  one  30-day  month  equals  59.50  acre-feet. 

1  second-foot  for  one  31-day  month  equals  61.49  acre-feet. 

100  California  miner's  inches  equal  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  equal  96.0  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4.96  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equal  104  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.17  acre-feet. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 
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100  United  States  gallons  per  minute  for  one  day  equal  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  f(X)t  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet.  • 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

]  horsepower  equals  550  foot-poimds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

I  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-f(X)t  falling  8.80  feel. 

I J  horsepower  equal  about  1  kilowatt. 

_        ,     ,  .  ,  ,      Sec. -ft.  X  fall  in  feet 

To  (calculate  water  power  quickly:  ,,  =net  horsepower  on  wa- 

ter wheel,  realizing  80  per  cent  of  theoretical  power. 

FIELD   METHODvS   OF   MEASURING    STREAM    FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them 
for  publication  are  given  in  detail  in  Water-Supply  Papers  No.  94 
(Hydrographic  Manual,  l^.  S.  Geological  Survey)  and  No.  95  (Accu- 
racy of  Stream  Measurements).  In  order  that  persons  using  this 
report  may  readily  become  acquainted  with  the  general  methods 
employed,  the  following  brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions, 
into  three  classes:  (1)  Those  with  permanent  beds;  (2)  those  with 
beds  which  change  only  during  extreme  low  or  high  water;  (3)  those 
with  constantly  shifting  beds.  In  determining  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  upon  which  the 
determinations  are  based  and  the  methods  of  collecting  them  are, 
however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open- 
channel  streams:  (1)  By  measurements  of  slope  and  cross  section 
and  theuse  of  Chezy's  andKutter'sfonnulas;  (2)  by  means  of  a  weir; 
(3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  upon  the 
local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds 
available,  and  the  length  of  time  that  the  record  is  to  be. continued. 
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Slope  method. — Much  information  has  been  collected  relative  to  the 

coefficients  to  be  used  in  the  Chezy  formula,  v=c^R  «.  This  has  been 
utilized  by  Kutter,  both  in  developing  his  formula  for  c  and  in  deter- 
mining the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly 
approximate,  owing  to  the  difficulty  in  obtaining  accurate  datA  and 
the  uncertainty  of  the  value  for  n  to  be  used  in  Kutter's  formula. 
The  most  comn\on  use  of  this  method  is  in  estimating  the  flood 
discharge  of  a  stream  when  the  only  data  available  are  the  cross  sec- 
tion, the  slope  as  shown  by  marks  along  the  bank,  and  a  knowledge 
of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are 
such  that  sharp-crested  weirs  can  be  erected,  these  offer  the  best 
facilities  for  determining  flow.  If  dams  are  suitably  situated  and 
constructed,  thoy  may  be  utilized  for  obtaining  reliable  measure- 
ments of  flow.  The  conditions  necessarj^  to  insure  good  results  may 
be  divided  into  two  classes:  (1)  Those  relating  to  the  physical  char- 
acteristics of  the  dam  itself  and  (2)  those  relating  to  the  diversion 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of 
dam,  so  that  backwater  will  not  interfere  with  free  fall  over  it ;  (b)  ab- 
sence of  leaks  of  appreciable  magnitude;  (c)  topography  or  abutments 
which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level  crests 
which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice: 
(6)  crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  b  h^. 
or  some  similar  standard  weir  formula,  are  known  (see  Water-Supply 
Papers  Nos.  180  and  200*");  (/)  either  no  flash  boards  or  exceptional 
care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably,  there  should  be  no  diversion  of  water  through  or 
around  the  dam.  Generally,  however,  a  dam  is  built  for  purposes 
of  power  or  navigation,  and  part  or  all  of  the  water  flowing  past  it  is 
diverted  for  such  uses.  This  water  is  measured  and  added  to  that 
passing  over  the  dam.  To  insure  accuracy  in  such  determinations 
of  flow  the  amount  of  water  diverted  should  be  reasonably  constant. 
Furthermore,  it  should  be  so  diverted  that  it  can  be  measured  either 
by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which 
are  of  standard  make,  or  which  have  been  rated  as  meters  under 
working  conditions  and  so  installed  that  the  gate  openings,  the  heads 
under  which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water 
should  be  such  that  the  determinations  of  flow  will  not  involve,  for  a 
critical  stage  of  considerable  duration,  the  use  of  a  head  on  a  broad- 

a  VVater-Supply  Papt»r  No.  2()0  replac<'s  No.  \'i),  the  editioa  of  which  has  been  exhausted. 
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crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  condi- 
tions are  good,  the  cooperation  of  the  owners  or  operators  of  the 
plant  is  still  essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of 
continuity  of  record  through  the  period  of  ice  and  floods,  and  the 
disadvantages  of  uncertainty  of  coeiBBcient  to  be  used  in  the  weir 
formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water 
flowing  past  a  certain  section  of  a  stream  at  a  given  time  is  termed 
a  discharge  measurement.  This  quantity  is  the  product  of  two 
factors — the  mean  velocity  and  the  area  of  the  cross  section.  The 
mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  rough- 
ness of  bed,  and  the  channel  conditions  at,  above,  and  below  the 
gaging  section.  The  area  depends  upon  the  contour  of  the  bed  and 
the  fluctuations  of  the  water  surface.  The  two  principal  ways  of 
measuring  the  velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  sta- 
tions for  determining  discharge  by  velocity  measurements  in  order 
that  the  data  may  have  the  required  degree  of  accuracy.  Their 
c^ssential  requirements  are  practically  the  same,  whether  the  velocity 
is  determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
where  the  channel  is  straight  both  above  and  below  the  gaging  sec- 
tion; where  there  are  no  cross  currents,  backwater,  or  boils;  where 
the  bed  of  the  stream  is  reasonably  free- from  large  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to 
overflow  only  at  flood  stages.  The  station  must  be  so  far  removed 
from  the  effects  of  tributarv^  streams  and  of  dams  or  other  artificial 
obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred 
to  as  ''equipment,"  are  generally  pertinent  t-o  a  gaging  station. 
These  are  a  gage  for  determining  the  fluctuations  of  the  water  surface, 
bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measure- 
ment, and,  where  the  current  is  swift,  some  appliance  (generally  a 
secondary  cable)* to  hold  the  meter  in  position  in  the  water.  As  a 
rule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made 
and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube 
or  rod  floats.  A  corked  bottle  with  a  flag  in  the  top  and  weighted 
at  the  bottom  makes  one  of  the  most  satisfactory  surface  floats,  as 
it  is  affected  but  little  by  wind.  In  case  of  flood  measurements, 
good  results  can  be  obtained  by  observing  the  velocity  of  floating 
cakes  of  ice  or  debris.  In  case  of  all  surface-float  measurements 
coeflScients  must  be  used  to  reduce  the  observed  velocity  to  the  mean 
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velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give 
directly  the  mean  velocity  in  the  vertical.  Tubes  give  excellent 
results  when  the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time 
taken  by  the  float  to  pass  over  the  "jun,"  a  selected  stretch  of  river 
from  50  to  200  feet  long.  In  each  discharge  measurement  a  Iej^ 
nlimber  of  velocity  determinations  are  made  at  different  point« 
across  the  stream,  and  from  these  observations  the  mean  velocity 
for  the  whole  section  is  determined.  This  may  be  done  by  plotting 
the  mean  positions  of  the  floats  as  indicated  by  the  distances  from 
the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A 
curve  through  these  points  shows  the  mean  time  of  run  at  any  point 
across  the  stream,  and  the  mean  time  for  the  whole  stream  is  obtained 
by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  widtk 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at 
the  two  ends  of  the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some 
type,  so  constructed  that  the  impact  of  flowing  water  causes  it  to 
revolve,  and  a  device  for  recording  or  indicating  the  number  of  revo- 
lutions. The  relation  between  the  velocity  of  the  moving  water 
and  the  revolutions  of  the  wheel  is  determined  for  each  meter.  This 
rating  is  done  by  drawing  the  meter  through  still  water  for  a  given 
distance  at  different  speeds,  and  noting  the  number  of  revolutions 
for  each  run.  From  these  data  a  rating  table  is  prepared  which 
gives  the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may, 
however,  be  classed  in  two  general  types — those  in  which  the  wheel 
is  made  up  of  a  series  of  cups,  as  the  Price,  and  those  having  a  screw- 
propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price 
meter,  shown  in  PL  II,  B,  which  has  been  largely  developed  and  exten- 
sively used  by  the  United  States  Geological  Survey,  an  attempt  hss 
been  made  to  get  an  instrument  which  could  be  used  under  practically 
all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cAble, 
boat,  or  by  wading,  and  gaging  stations  may  be  classified  in  accord- 
ance vvith  such  use.     Fig.  1  shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are 
laid  off  on  a  line  perpendicular  to  the  thread  of  the  stream.  The 
points  at  which  the  velocity  and  depth  are  observed  are  known  as 
measuring  points  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  on  the  size  and  condition  of  the  stream. 
Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging 
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Section  into  strips.  For  each  strip  or  pair  of  strips  the  mean  velocity, 
area,  and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where 
they  do  not  apply- 

Three  classes  of  methods  of  measuring  velocity  with  current  meters 
are  in  general  use — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  arc  the 
vortical  velocity-curve;  0.2  and  0.8  depth;  and  top,  bottom,  and  mid- 
depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determi- 
nations are  made  in  each  vertical  at  regular  intervals,  usually  from 
0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordihates,  and  drawing  a  smooth  curve  among  the  re- 
sulting points,  the  vertical  velocity-curve  is  developed.  This  curve 
shows  graphically  the  magnitude  and  changes  in  velocity  from  the 
surface  to  the  bottom  of  the  stream.     The  mean  velocitv  in  the  ver- 


Flo.  1.— Cab:*  ttBtlon,  ahowliig  lectloa  ol  river,  car,  gag«.  sic. 

tical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time 
required  to  make  a  complete  measurement  by  this  method,  its  use  is 
limited  to  the  determination  of  coefficients  for  purposes  of  compar- 
ison and  to  measurements  under  ice. 

In  the  second  multiple-jioint  method  the  meter  is  held  successively 
at  0.2  and  0.8  of  the  depth,  and  the  mean  of  the  velocities  at  these 
two  points  is  taken  as  the  mean  velocity  for  that  vertical.  On  the 
assumption  that  the  vertical  velocity-curve  is  a  common  parabola 
viith  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of 
the  depth  will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual 
t>bservations  under  a  wide  range  of  conditions  show  that  this  second 
multiple-point  method  gives  the  mean  velocity  very  closely  for  open- 
water  conditions,  and,  moreover,  the  indications  are  that  it  holds 
nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple- j)oint  method  the  meter  is  held  at  mid  depth, 
8591— IRR  213-^7 2 
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at  0.5  foot  below  the  surface,  and  at  0.5  foot  above  the  bottom,  and 
the  mean  velocity  is  determined  by  dividing  by  6  the  sum  of  the  top 
velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at 
the  depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  depth 
for  which  the  coefficient  for  reducing  to  mean  velocity  has  been 
determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the 
thread  of  mean  velocity  generally  occurs  at  from  0.5  to  0.7  of  the 
total  depth.  In  general  practice  the  thread  of  mean  velocity  is  con- 
sidered to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the 
majority  of  measurements.  A  large  number  of  vertical  velocity- 
curve  measurements,  taken  on  many  streams  and  under  varying  con- 
ditions, show  that  the  average  coefficient  for  reducing  the  velocity 
obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near 
the  surface,  usually  1  foot  below,  or  low  enough  to  be  out  of  the 
effect  of  wind  or  other  disturbing  influences.  This  is  known  as  the 
subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to 
0.95,  depending  on  the  stage,  velocity,  and  channel  conditions.  The 
higher  the  stage  the  larger  the  coefficient.  This  method  is  especially 
adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again 
to  the  surface,  and  noting  the  number  of  revolutions  and  the  time  taken 
in  the  operation.  This  method  has  the  advantage  that  the  velocity 
at  each  point  of  the  vertical  is  measured  twice.  It  is  useful  as  a 
check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  deter- 
mining the  discharge  of  a  stream,  depends  on  the  stage  of  the  river, 
which  is  observed  on  the  gage,  and  on  the  general  contour  of  the  bed 
of  the  stream,  which  is  determined  by  soundings.  The  soundings 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge 
measurement,  either  by  using  the  meter  and  cable,  or  by  a  special 
sounding  line  or  rod.  For  streams  with  permanent  beds  standard 
cross  sections  are  usually  taken  during  low  water.  These  sections 
serve  to  check  the  soundings  which  are  taken  at  the  time  of  the 
measurements,  and  from  them  any  change  which  may  have  taken 
place  in  the  bed  of  the  stream  can  be  detected.  They  are  also  of 
value  in  obtaining  the  area  for  use  in  computations  of  high-water 
measurements,  as  accurate  soimdings  are  hard  to  obtain  at  high 
stages. 
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In  computing  the  discharge  measurements  from  the  observed 
velocities  and  depths  at  various  points  of  measurement  the  measur- 
ing section  is  divided  into  elementary  strips,  as  shown  in  fig.  1 ,  and 
the  mean  velocity,  area,  and  discharge  are  determined  separately 
for  either  a  single  or  a  double  strip.  The  total  discharge  and  the 
area  are  the  sums  of  those  for  the  various  strips,  and  the  mean  veloc- 
ity is  obtained  by  dividing  the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult, 
owing  to  diversity  and  instability  of  conditions  during  the  winter 
period  and  also  to  the  lack  of  definite  information  in  regard  to  the 
laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to 
make  frequent  discharge  measurements  during  the  frozen  periods  by 
the  0.2  and  0.8,  and  vertical  velocity-curve  methods,  and  to  keep  an 
accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and 
character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be 
made  by  constructing  a  rating  curve  (really  a  series  of  curves)  simi- 
lar to  that  used  for  open  channels,  but  considering,  in  addition  to 
gage  heights  and  discharge,  the  varying  thickness  of  ice. 

For  information  in  regard  to  flow  under  ice  cover  see  Water-Supply 
Paper  No.  187^ 

OFFICE    METHODS   OF   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  determining  run-ofl",  depending 
on  whether  or  not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  com- 
puting the  run-off  is  the  construction  of  the  rating  table,  which  shows 
the  discharge  corresponding  to  any  stage  of  the  stream.  This  rating 
table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  const niction  of  the  rating  table  depends  on  the 
method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some 
standard  weir  formula.  The  coefficients  to  be  used  in  its  applica- 
tion depend  on  the  type  of  dam  and  other  conditions  near  its  crest. 
After  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
assumed  coefficient,  the  discharge  is  computed  for  various  heads  and 
the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a 
velocity-area  station  are  the  results  of  the  discharge  measurements, 
which  include  the  record  of  stage  of  the  river  at  the  time  of  measure- 
ment, the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 
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The  constnirtion  of  the  rating  table  depends  on  the  following  laws 
of  flow  for  open,  permanent  channels:  (1)  The  discharge  will  remain 
constant  so  long  as  the  conditions  at  or  near  the  gaging  station  remain 
C4)nstant;  (2)  the  discharge  will  be  the  same  whenerer  the  stream  is 
at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream  be  neglected;  (3)  the  discharge  is  a  function  of  and  increases 
gradually  with  the  stage. 

The  plotting  of  the  results  of  the  various  discharge  measurements, 
using  gage  heights  as  ordinates,  and  discharge,  mean  velocity,  and 
area  as  abscissas,  will  define  curves  which  show  the  discharge,  mean 
velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  curves  there  should  be,  therefore,  a  sufficient  num- 
ber of  discharge  measurements  to  cover  the  range  of  the  stage  of  the 
stream.  Fig.  2  shows  a  typical  rating  curve,  ^ith  its  corresponding 
mean-velocity  and  area  curves. 

^Vs  the  discharge  is  the  product  of  two  factors,  the  area  and  the 
mean  velocity,  any  change  in  either  factor  will  produce  a  correspond- 
ing change  in  the  discharge.  Their  curves  are  therefore  constructed 
in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  sound- 
ings extending  to  the  limits  of  high  water.  It  is  always  concave 
toward  the  horizontal  axis  or  on  a  straight  line,  unle^  the  banks  of 
the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  upon  the  sur- 
face slope,  the  roughness  of  the  bed,  and  the  cross  section  of  the 
stream.  Of  these  the  slope  is  the  principal  factor.  In  accordance 
with  the  relative  change  of  these  factors  the  curve  may  be  either  a 
straiglit  line,  convex  or  concave  toward  either  axis,  or  a  combina- 
tion of  the  three.  From  a  careful  study  of  the  conditions  at  any 
gaging  station  the  form  which  the  vertical  velocity-curve  will  take 
can  l)e  predicted,  and  it  may  be  extended  with  reasonable  certainty 
to  stages  beycmd  the  limits  of  actual  measurements.  Its  principal 
use  is  in  connection  with  the  area  curve  in  locating  errors  in  discharge 
measurements  and  in  constructing  the  rating  table. 

The  discliargo  curve  is  defined  primarily  by  the  measurements  of 
discharge,  whidi  are  studied  and  weighted  in  accordance  with  the 
local  conditions  existing  at  the  time  of  each  measurement.  The 
curv^e  may,  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  This  curve 
under  normal  conditions  is  concave  toward  the  horizontal  axis  and 
is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth 
or  half  tenth  on  the  gage  is  taken  from  the  cur\'e.  The  difference^ 
between  successive  discharges  are  then  taken  and  adjusted  acconl- 
ing  to  the  law  that  they  shall  either  be  constant  or  increasing. 
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The  determination  of  daily  discharge  of  streams  with  changeable 
beds  is  a  difficult  problem.  In  case  there  is  a  weir  or  dam  available, 
a  condition  which  seldom  exists  on  streams  of  this  class,  the  discharge 
can  be  determined  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  determinations  of 
flow  are  to  be  other  than  rough  approximations.  For  stations  with 
beds  which  shift  slowly,  or  are  materially  changed  only  during  floods, 
rating  tables  can  be  prepared  for  periods  between  such  changes  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements, 
provided  that  some  of  them  are  taken  soon  after  the  change  occurs. 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and 
Rio  Grande,  discharge  measurements  should  be  made  everj*^  t^"o  or 
three  days  and  the  discharges  for  intervening  days  obtained  either 
by  interpolation  modified  by  gage  height  or  by  Professor  Stout's 
method,  which  has  been  described  in  full  in  the  Nineteenth  Annual 
Report  United  States  Geological  Survey,  Part  R',  page  323,  and  in 
the  Engineering  News  of  April  21,  1904.  This  method,  or  a  graph- 
ical application  of  it,  is  also  much  used  in  determining  the  flow  at 
stations  where  the  bed  shifts  but  slowly. 

COOPERATION    AND    ACKNOWLEDGMENTS. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
in  CaUfomia  is  being  carried  on  in  cooperation  with  the  State  in 
accordance  with  acts  of  the  State  legislature  approved  March  16, 
1903,  and  March  20,  1905. 

The  act  of  March  16,  1903,  which  coveved  the  period  from  July  1, 
1903,  to  June  30,  1905,  is  in  substance  as  follows: 

The  State  board  of  examiners  are  hereby  empowered  to  enter  into  contracts  with 
the  Director  of  the  United  States  Geological  Survey  for  the  purpose  of  making  topo- 
graphic maps  to  the  extent  of  twenty  thousand  dollars;  also  for  the  purpose  of  gaging 
streams,  surveying  reservoir  site?  and  canal  locations,  for  the  conservation  and  utiliza- 
tion of  the  fl(K)d  or  storm  waters  of  the  State,  to  the  extent  of  fifteen  thousand  dol- 
lars [etc.]. 

The  act  of  March  20,  1905,  is  in  substance  the  same  as  previous  act, 
the  appropriations  being  increased  to  $30,000  for  topography  and 
$20,000  for  hydrography,  and  covering  the  two  fiscal  years  July  1, 
1905,  to  June  30,  1907. 

Assistance  has  been  rendered  or  records  furnished  by  the  follow- 
ing, to  whom  acknowledgment  is  due:  California  State  board  of 
examiners,  composed  of  the  following  members:  George  C.  Pardee, 
governor;  C.  F,  Curry,  secretary  of  state;  U.  S.  Webb,  attorney- 
general.  Acknowledgment  is  also  due  to  Mr,  Lovelace,  of  Lemoore, 
Cal.,  for  gage  readings  on  Tulare  Lake;  to  the  Kern  Coimty  Land 
Company,  through  A.  K.  Warren,  engineer  in  charge  of  water  meas- 
urements, for  the  record  of  Kern  River;  to  the  city  of  Santa  Barbara 


LOWER   COLORADO   RIVEB   BASIN. 


23 


for  cooperation  in  gaging  Santa  Ynez  River;  to  the  Bay  Cities  Water 
Company,  through  Edwin  Duryea,  jr.,  chief  engineer,  for  precipita- 
tion and  run-oflf  data ;  to  the  Great  Western  Power  Company,  through 
Mr.  M.  A.  Viele,  chief  engineer,  for  gage  heights  and  stream  measure- 
ments on  Feather  River  and  tributaries  and  for  rainfall  and  evapora- 
tion records  near  Prattville,  Cal. ;  to  the  Southern  Pacific  Company, 
through  its  chief  engineer,  William  Hood,  for  river-stage  records  of 
San  Joaquin  River  at  Hemdon,  Cal.,  and  for  transportation  fur- 
nished; and  to  the  officials  of  the  Santa  Fe  Railway  for  transporta- 
tion furnished. 

LOWER  COLORADO  RIVER  DRAINAGE  BASIN.« 

COLORADO   RIVER   AT  HARDYVILLE,  ARIZ. 

This  station  was  established  May  11,  1905.  It  is  located  one- 
fourth  mile  above  the  deserted  town  of  Hardyville,  and  7  miles  above 
Fort  Mohave,  Ariz.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  175,  page  128. 

Discharge  measureTnents  of  Colorado  River  at  Hardyville j  Ariz. ,  in  1905-S. 


Date. 


Hydrographer. 


Dis- 
charge. 


O. 


1905. 

May  17 

Mav20 

May  27 

June  4 1 do. 

June  10 do. 

June  18 do. 

June  25 do. 

July  9 do. 

July  16 do. 

July  23 do. 

July  30 do. 

Augusts do. 

August  13 do . 

August  27 do . 

September  2 ...  I do . 

September  17 do. 

October  1 do. 

October  15 do . 

October  29 do 

November  4 . 
November  12 
November  19 

November  25 . . ' do 

Decembers i do 


W.  Peterson, 
.do 

W.Jenkins... 


Feet. 
6.G5 
6.95 
11.20 
10.50 
14.50 
12.80 
10. 15 


Jenkins  and  Lee.> 
C.W.Jenkins....  I 


1906. 
January  1... 
January  7  .. 
January  14  . 
January  21  . 
January  28  . 
February  5.. 
February  12. 
February  25, 

March  4 

March  11 

March  18 

March  25 

Aprill , 


W.Jenkins. 

..do 

..do 

..do 

..do 

..do 

..do , 

..do , 

..do 

..do 

..do 

..do 

..do 


3.90 


3.85 
3.70 
3.  CO 
6.00 


3.70 
3.50 
3.30 
4.15 
4.50 
4.10 
4.40 
4.30 
4.10 
4.20 
6.40 
5.80 
7.50 


Sec.'ft. 

33,140 

33,910 

69,010 

64,750 

107,700 

81,030 

52.8t0 

30,650 

22,<00 

17,(20 

14,590 

17,0<0 

12,270 

11,650 

5,934 

7,523 

4,657 

6.579 

6,574 

5,949 

6,504 

5,979 

5,757 

17,850 


3,430 

3,4<0 

3, 3r.0 

5,900 

7,850 

5,110 

6,  .390 

6, 350 

5,710 

1.520 

19.400 

12.800 

30,000 


Date. 


Hydrographer. 


C. 


1906. 

April  8 

April  15 

April  22 

April  24 

May3 

Mav6 

May  13 

May  20 

May  27 

Junes 

June  9 

June  16 

Julvl 

July  8 

July  16 

July  22 

July  29 do 

August  5 1 do 

August  11 do 

August  18 

August  25 

September'l . . 
Septembers.. 
Sept<imber  15. 
September  22. 
September  29. 

October  6 

October  13.... 

October  20 

October  28 

November  4 . . 
November  10 . 
November  17 . 
November  24 . 
December  1... 
December  8... 
December  15.. 

December  22 ...  I do 

December  29 do 

I 


W.  Jenkins  . . . 
....do 

Murphy  and  Lee. 
Lee  and  Jenkins. 
C.W.Jenkins.... 

....do 

C.  H.  Leo 

C.  W.Jenkins 

....do 

....do 

....do 

F.  T.  Cavin 

Lee  and  Cavin . . . 

F.  T.  Cavin 

....do 


do 

do 

....do 

....do 

....do 

C.J.  Bmnk. 
....do 

....do 

....do 

....do 

....do 

....do 

do 

■   •    •    ■  vA\^   •    *    ■    •   a    ■ 

....do 

....do 

do 


Qage 
height. 


Feet. 

6.  GO 

7.30 

8.10 

8.84 

9.00 

8.70 

11.20 

n.90 

14.60 

14.05 

13.10 

14.  <0 

10. 35 

19.30 

8.50 

8.56 

7.55 

7.35 

7.00 

6.45 

6.20 

6.50 

6.68- 

6.50 

6.73 

7.38 

7.63 

7.00 

6.75 

6.60 

6.80 

7.30 

7.15 

6.85 

6.70 

8.48 

7.25 

6.89 

6.50 


Dis- 
charge. 

Sec.-fl, 

21,500 

24,100 

32.200 

37,500 

40,800 

33,100 

67.200 

63,700 

92,800 

96,200 

92,000 

109,000 

63,700 

47,500 

34.600 

38,100 

27.600 

24,400 

19,500 

16,200 

14,200 

15,500 

12,700 

11,400 

12,100 

16.900 

16,000 

12,000 

9,840 

8,400 

9,470 

12,800 

10,300 

9,430 

7,720 

23,300 

11,300 

9.230 

7,160 


a  A  description  of  the  general  features  of  Colorado  River  drainage  will  be  found  in  Water-Supply 
Paper  No.  211. 
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DaUy  gage  height,  in  feet,  of  Colorado  Rinr  at  HardyiilU:  Ariz.,  for  1905-^, 


Day.             Jan. 

Feb. 

Mar. 

-Vpr. 

May. 

June. 

1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1905. 

1 

1 

011.8 
0U.5 
"11. 1 

8.55 

8.4 

8.3 

4.5 

4.5 

a  4.6,1 

3.4 
3.4 

3.2 

3.75 
4.a5 
4.7 

3.45 
3.45 

3.5 

'     74 

2 

7  1 

O  •  •  •  «  ■  * 

t 

6.  a 

4 

10.7 

8.0 

4.8 

3.2 

4.35 

3.45 

.^  -ij 

•>  .   .   . 

10.8 
11.85 

7.9 
7.55 

5.2 
5.0 

3.45 
3.55 

.5.1 

4.8 

3.5 

3,5 

4  « 

6 

4  : 

7 

'  12.5 

7.3 

4  7 

3.5 

4.8 

3.6 

43 

8 

13.1 
13.7 

7.0 
6.7 

4.7 
4.85 

3.6 
3.5 

4.7 

4.7 

4.0 

3.S5 

•  A'l 

9 

4  I 

10 

'  14.4 

6.7 

4.6 

3.6 

4.45 

3.85 

'    3-6 

11 

6  85 

14.3 

6.5 

4.5 

4.0 

4.25 

3.75 

3-Tj 

12 

69 

14.0 

6  15 

4.3 

3.7 

4  1 

3.R5 

3-  7'. 

13 



6  95 

14.3 

06.0 

4.25 

3.5 

04  0 

3.8 

3.^ 

14 

;.  15 

14.45 

5.H5 

04.15 

3.5 

3.95 

3.65 

S** 

1.5 

7.15 

14.5 

5.2 

4.0 

3-45 

;t.K.5 

3.ft5 

3.7 

16 

6  95 

13  8 

5.85 

4.0 

3.45 

3.8 

3-75 

3.7 

i; 

6.7 

13.3 

5.5 

3.9 

3.4 

3.7 

3-7 

3.7 

IS.    .    .. 

6.8 
6.95 

12.8 
12.0 

.5.3 
5.25 

3.8 
3.8 

3  3 
3.2 

.1.7 
3.7 

3.7 
3.7 

3.7 

19 

3-C. 

2J 

7.0 

12.2 

a  5. 2 

3.8 

3.2 

3.6 

3,7 

3.6 

21 

7.35 

11.  R5 

5.1 

3.75 

3.05 

3.55 

3.6 

•  3.6S 

22 

■     •            •     ■    •     • 

8.1 

11.35 

5.1 

3.75 

3.05 

3.5 

3.6 

3.; 

23 

8.8 

10.8 

5.1 

36 

3.0 

3.5 

3.6 

3  S 

24. 

9.5 
9.9 

10.5 
10.15 

4.95 
4.R5 

3.6.. 
3.6 

3.05 
2.95 

03.5 
3.45 

3.7 
3.6 

3.^ 

25 

3-J* 

2C 

1  ...... . 

p 

•     >    a           ■     ■     ■ 

10.6 

10.0    ' 

4.7 

4.75 

2.95 

3.5 

5.4 

3  96 

21 

) 

11. 1 

9.5 

4.7 

3.7 

2.95 

3  45 

5.4 

3,s 

2S 

11.5 

9.1 

4.7 

3.4 

2.95 

3.5 

5.1 

3  9 

29 

1 

12.7 

9.2 

4.7 

3.3    i 

3.95 

3  55 

5.0 

3  1* 

3) 

"12.4 

9.6    1 

4.65 

3.4 

3.95 

35 

5.1 

3> 

31 

«12.1 



4.6 

3.4 



3.5 

•»3-H 

1906. 

1 

a  3. 7 

a4.2 

4.4 

7.8.5 

9.5 

13.2 

10.25 

7.4 

6.5 

«7.55 

6.65 

6.r 

2 

35 

4.1 

4.2 

8.25 

9.2 

13  8 

10.0 

7.4 

6  ZS 

7.5 

6.6 

6.fO 

3 

35 

4.05 

4.2 

7.9 

9.1 

14  0 

•^9.7 

7.6 

6.35 

7.7 

«6.7 

6-7 

4 

3.4 

4.1 

4.1 

7.4 

9.2 

13  8 

9.4 

7.5 

6.5 

7.7 

6.8 

6.A.5 

5 

"•  "Jo 

4.1 

4.1 

7.45 

8.9 

13.75 

9.4 

7.a5 

6.5 

7.7 

6.75 

6.6 

6 

3.4 

4.1 

4.1 

7.1 

8.8 

13.8 

9.2 

7.2 

655 

7.6 

06.8 

6.S 

/ 

:<.5 

4.2 

4.1 

6.H5 

8.7 

13.6 

9.35 

7.0 

6..<k5 

7.4 

6.9 

7.4''. 

8 

3  35 

4.2 

4.2 

6.« 

8.1 

I  13  3 

9.25 

7.1 

6.7 

7.3 

6.9 

K^'. 

9 

3.3 

4.3 

4.2 

6.9 

8.7 

13.0 

9.35 

7.0 

6  7 

7.2 

7.0 

7.9 

10 

3. 4,5 

4.4 

4.2 

6.9 

9.3 

,  13.1 

9.1 

7.0 

6.7 

7.1 

7.3 

7.  r 

11 

3.3 

04.4 

4.2.5 

7.1 

10.1 

13.25 

89 

7.a5 

6.55 

7.1 

7.3 

«j7  6 

12 

3  3.1 

4.4 

4.2 

7.1 

10.5 

13.5 

88 

6  85 

6  6 

7.1 

»7.3 

7.5 

1.1 

33 

4.4 

4.35 

7.6 

11.05 

13.1 

8.8 

6.8 

655 

7.0 

7.3 

7.4 

14 

3.4 

4.4 

4.5 

7.5 

11.85 

13.96 

8  45 

6.7 

655 

7.0 

7.2 

7.3 

15 

3.  .35 

4.3 
4.3 

5.1 
05. 8 

7.35 

7.4 

11.9 
12.5 

aH.O 
14.1 

8.5 
835 

6.6."; 

« 

6.6 

6.55 
6.55 

6.95 
6.9 

7.15 

7.15 

7.2s 

16 

3.4 

7.1 

17 

3.7 

4.3 

6.4 

7.45 

12.75 

14.6 

8  55 

6.55 

65 

6S5 

7.15 

6-a' 

18 

38 

4  2.-. 

6.35 

7.6 

12.6 

14.8 

85 

6.45 

6  6 

6.8 

7.1 

6.!» 

19 

3.9 

4  2 
4.1 

,     5.9 

5.8 

7.6 
7.6 

12.1 
11.9 

15.2 
15.4 

8  55 
8.65 

6  45  , 
6.25 

6.9 
6.7 

6.8 
6.75 

7.0 
6.9 

6.9 

20 

4.2 

6.<4 

21 

4.15 

4.2 

5.9 

7.9 

12.3 

1  15.0 

8.75 

b.2 

6.6 

6.7 

6.85 

6.?» 

22 

4.5 

a  4. 2 

i    5.9 

8.1 

12.75 

1  15.0 

8.6 

6.1 

6.75 

6.7 

6.85 

6-« 

23 

4.4 

4.2 

5.8 

0  8.4 

13.4 

14.35 

8  55 

6.3 

7.2 

6.r 

6.9 

6-  *•• 

24 

4.3 

4.2 

5.8 

8.8 

13.7 

13.8 

8.35 

6.6 

7.0 

6.b5 

6.85 

6.6.5 

^«J  ■  .  .   •       ■ 

4.4 

4.:< 

5.8 

8.9 

14.2 

13.1 

8.15 

6.2 

6.9 

6.6 

6.85 

6-55 

2f> 

4.5 

4.3 

6.5 

9.2 

14.2 

,  12.4 

8.a5 

6  2 

7.0 

6.6 

0  6.F5 

6.45 

27 

4.4 

4.3 

6.4 

9.8 

14.55 

11.85 

7.85 

06.25 

7.0 

6.55 

6.85 

b.4 

2S 

4.45 

4.4 

6.3 

10.4 

14.5 

11.6 

7.a5 

6.35 

"7.2 

6.6 

6.9 

6.4 

29 

4.4 

0..V) 
7.3 

10.3 
10.0 

al4.2 
13.9 

11.2 
10.6 

7.55 
7.55 

6.45 
6.5 

7.4 
7.6 

6.75 
a6  75 

6.9 
6.8 

6.5 

3» 

4.4 

6  55 

31 

4.3 

'     7. 75 

1 

13.4 

a7.5 

'»6.5 

6.75 

6.  .5 

a  Estimated. 


LOWER   COLORADO   RIVER   BASIN. 


25 


Daily  diitcharge.  in  second-feet,  of  Colorado  River  at  HardyviUc,  Ariz.,  for  1905-6. 


Day 


Jan    '•  Feb.     Mar.     Apr.     May.  !  June.     July.    Aug.     Sept. 


Oct.  :  Nov.     Dec 


1905. 


I. 
2. 
3. 
4. 


73,463 
7J.70J 
67,093 
63,.').5.) 
64,430 


b 73,920 

7 '  8J,0K) 

S 85, 7S) 

9 ^ 91,700 

10 '  98,78J 

11 -M^'m  97,  76:) 

12 31, 970  94, 7.)J 


13 ' 

14 1 :W,910 

l.-| 33,9W 

16 32.363 

17 3.1,410 

18 31,190 

19...: 32,3:'>0 

2:1 32, 750 

21 a'i.523 

22 41,563 

23 ' 47.333 

24 1 53,2.33 

25 56,640 


.T>.3:i3  97,763 
99,291 
99,803 

92,733 
87. 740 
82. 8H3 
80,0)0i 
77,183 

73,920 
69,34) 
64,430 
61,810! 
58,790 


45,260 
44,020 
43.233 
40,7riO| 
30,940 

37,120, 
35, 120 
32, 750l 
30,410i 
30.410 
I 
28,850 
26, 163 
25,003 
23.840 
18,950, 

23,840 
21,180 
19,690 
19,320 
18,a50, 


18, 
18. 
18, 
17, 
16, 


220 
220 
220 
150 
460, 


26 , 62,680 

27 ' 67,090 

28 ; ,  70,703 

29 1 81,920' 

30 ' '79.060! 

31 ' , 


67,.')03I 
63,2.J0 
49.840 
50.681; 
54,0831 


430 
430 
430 
430 
090 
76,240........'  14,750 


IS,' 

15,- 

15,' 

15. 

15 


1906. 

1 3,433 

2 3,0)3 

3 3.10) 


4. 


2,9)3 
2,8S3 


0 3,100 

7 3,440 

H 3,15.3 

9 3,(m 

1(1 3,330 

11 3,203 

12 


6, 103' 
5,633 
5,203 
5.250 
5,110 

5,000 
5.303 
.5,3)0 
6,700 
6,100 


3,2.'50, 

13 3,203' 

14 3..')0), 

l.'i 3,450 

16 '.  3,700, 

17 4..')00, 

18 4,80)1 

l<> 5.203i 

2a 5,703 

21 5.903 

22. 


I  7,303, 

I  7,00) 

24 :  6,70) 

2.-I '  7,203 

26 7,703 

27 j  7,303 

28 1  7,703 

29 1  7,20). 

3f) '  7.103. 

31 6,703. 


6,203 

6.430 
6,203, 
6.203 
6,003, 

6,0)0' 
6, 1031 
5,903, 
.5.80) 
5;  603 

5,850 
.5,903 
6,03) 

6,  (150 

6,  ,150 

I 

6.303 
6,30) 
b,  70 ) 


6, 703 
6,0)3 
6, 00  J 
6,70) 
,5,70.) 
i 

5,650 
5,603 
5,70) 
5,650 

5,603 

I 

5. 700 
.5, 80  J 
6,703 
7,5)0 
10,630 

15,030! 
19,3031 
19,033 
15,400 
14,300 

14,f)00 
14,303 
13.  .503 
13, 233 
12,a30 

18.000 
17,600 
17.20) 
22.303 
26.800 
31.800 


33.633 
36,933 
32, 8  X) 
27,333 
27,10) 

23,600 
21,103 
21, .50) 
21,333 
22,100 

22.803 
22,903 
27,0)0 
26,103 
24,603 

25,200.' 
25. 70  J 
27.203 
27,203 
27.303 

30,203 
32,20} 
34,10) 
37, 103 
38,30) 

41,700' 
48,60) 
55.  rw) ) 
54,  .50) 
51,200 


45.900' 
42,930 
41.800 
41,3)0' 
36,4a) 

34,000' 
34.000 
28.  .500 
a5,6O0' 
42,503 

52, 700' 
58.500 
65,803, 
72,803 


83,500 
91,703 
95,50J 
94,30) 
95,030 

96.503 
94.503 
93,20) 
91,20) 
92,003 

93,200' 

95,803 

91,0)0 

100,000 


71,.5O3J00,OX) 


77, 100 
78.0.)0 
72,  .3>3 
68.0)0 
63,7(0 

68  500, 
73,500 
81.003, 
83.003 
89,  .500 

89.  .500 
92,200 
93, 003 
91.000 
89,010 
84,500 


lDl,000i 

ia5,o:)o 
110.0031 

115,0'30, 
116,000| 

113,000 
113,000, 

106.  o;)o 

100.00) 
93,00x»| 

85,000 
79. 70n 
76, 703 
72,  .500 
66,030 


62,600 
59.OOOI 
.5.5.003 
51,003 
50,500| 

47,500 
48.70) 
47.010 
47,500 
44,100 

41,000 
39,630 
39,0X1 
34,  .500 
34,6O0l 

33,500! 

36,0331 
35, 703 
36,500 
37,200 

39,700 
38,500^ 
38.000 
a5. 703 

,^^,6oo' 

32.600,' 
30.500 
28.  .500 
27.603 
27,. 500 
27,500 


14,060, 
14,083 
15,090 
16,110; 
18,950 

17,500 
15,430 
15,430 
16,460| 
14,750 

14,080, 
12,770 
12,440 
11,80.3, 
10,850 

10.850 

10,220 

9,630 

9,603, 

0,603 

I 

9,290 
0,290' 
8,370] 
8,370 
8,370 

15,770 
8,980; 
7,160, 
6,560' 
7,160, 
7,160 


25,000' 
25,000 
29,000 
27,000, 
24,400, 

21, 500' 

18,500 
20. 703 
18,800 
19,100 

20,500. 
17,800 
18,003 
17,500 
17,200 

17,300 
17,603 
16,200 
16,500 
14,000 

13,500 
12,  .500 
15,0:)0i 
20,300 
14,200 
I 
14,000 
14, 10.3 

15,  (KX), 

16.  .503 
16,500 
16,500 


7,160 
7,163 
6,970' 
6,970, 
7,460 

8,00.5 
7,761 
8,370 
7,760. 
8,3J0| 

10,850 
8,983 
7,760 
7,760 
7,460 

7,460 
7,160 
6,560 
5,970 
6,970 
I 
5,090 
5,090 
4,8:)0| 
6,090 
4,515 


4,515, 

4,515l 

4,515, 

10.540 

10,540 


e,290i 
11,600 
15,900 
13,100 
18,200 
I 

15,600, 
15,300 
14,330 
14,000 

12,000 

I 

10,300 
8.900 
7,900 
7,200, 
6,200 

6,000 
6,303 
5,b00 
5,600 
5,200 

4,85e' 
4,800i 
4,800 
6,a50 
4,700 


1.5,500 
13,203' 
12,500 
13,500 
13,000; 

13,000' 
12,200> 
13,b00 
1.3,600 
13.600 

I 
12,000 

12,630 

12, 103 

12.  lOOi 

12,100 

11,700 
11,3(X)' 
12,000, 
15,000 
12,500 

10,800 
11,800' 
16,  .500 
14.():)0 
12..5(X) 

1.3.000' 

13,  oa) 

15,000 
17,400 
19,500 


5,400' 
5,050! 
5,700' 
6,0501 
.5,900, 
5,900' 


17,800 
16,000 
17,  .500 
16,800 
16,600 

I 
15,800 
13,500 
12,800 
12, 100 
11,700 

f 
12,000 
12,300 
12,000 
12,000 
11,700 

11,100 
10.800 
10,300 
10,200 
9,840 

9,800 
9,300 
9,200 
8  900 
8,500 

8,450 

8,200 
8,400, 
9.400 
9,400' 
9,400 


6,650; 

6,/00 
6,000 
5,750 
5,800 

6,500 
6,030 
8,500 
7,200 
7,000 

6,000 
6,500 
6,200 
5,200 
6,700i 

6,10o| 
5,800 
6,900 
5,980 

6,000; 

6,400 
6,  .500 
6,600 
6,350 
5,760 

17,800' 
17,300, 
14,500 
13,200 
13,300, 


'8,300 
8,030 
8,600 
9,470 
8,900 

9,200 

9,500 

9,500 

10,030 

12,800, 

12,700 
12,500 
12.230 
11,300 
10,700 

10.600 

10,300 

10,200 

9,600 

9,200 

9.000 
9,200 
9,400, 
9,430l 
9,200j 

0,200' 
0,200 
0,.500 
9,  .500 
8,800 


20,500 
26,500 
18,200 
14,300 
11,500 

10.400 

10,200 

9,500 

8,800 

7,400 

6,300 
6,300 
6,700 
6,700 
6,000 

b,000 
6,000 
6,000 
5,300 
5,300 

5,600 
6,000 
6,700 
6,/00 
6,700 

7,800 
7,400 
7,400 
7.400 
6,700 
6,700 


7,720 
6,800 
6,700 
6,000 
5,500 

6,000 
10, 100 
23,100 
14,500 
13,000 

12,600 
12,400 
11,700 
11,300 
11,300 

10,100 
9,100 
9,100 
9.000 
9,000 

9,000 
8,900 
8,300 
7.600 
7,000 

6,700 
6,400 
6,400 
7,160 
7.400 
7,700 


Note.— These  discharge.'^  were  obtained  by  the  indirect  method  for  shifting  chazmels,  except  from 
May  11  to  October  1, 1006,  when  a  rating  table  was  used. 
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SURFACE    WATER   SUPPLY,  1906. 


EttirnaUd  monthly  discharge  of  Colorado  River  at  Hardyville,  Ariz.,  for  J 905-0. 


Month. 


Dlachaige  In  second-feet. 


^  Maximum.  Minimum. 


M«7(llto31) 

June 

July 

August 

September 

October 

Novemljer 

December 


1905. 


81,920 
99,800 
45,260 
18.950 
10.850 
18.200 
17.800 
29,500 


30,410 

14,750 
6,560 
4.515 
4.700 
5,200 
5.300 


Mean. 


47,370 

75.760 

25,310 

11,810 

6.972 

8,571 

7.606 

9.067 


Total  Li 
acre-fett. 


1.973.00CI 
4,S/Qts  i.M. 
l.Soft  iCC 

rj^.  -I* 

414.  All) 
527  «n- 

6».  +.•' 


Theperl<vl 10.720  fti 


January . 
February 
Mairh... 
April.... 

May 

June 


190(>. 


July 

August 

September. 
October. . . 
Noveml)er. 
December. 


The  year. 


7,700 
6,700 
31.800 
55,600 
93.000 
116.000 
62,600 
29.000 
19,500 
17.800 
12,800 
23,100 

116,000 


2,850 

5,000 

5,600 

21,100 

28.500 

66,000 

27.500 

12.500 

10.800 

8.200 

8,000 

5,500 


4.830 

5,880 

12.300 

31,600 

64.  .500 

93.  .300 

40.000 

18.400 

13.400 

11.700 

9.870 

9.2«» 


297.rrt:i 
327.  m 

75t-.«fcJL' 
l.ftffl.fOj 
3, 9T0.cn 
5,6TO.UlC' 
2.4tO  rill) 

i.iao.rrc 

797.  lO 

7IV  'M' 

.>>7  til- 


2.850  I      26,400       19.200.01) 


Note.— Values  are  rated  as  follows:  October  to  December,  1906,  fair;  remainder  of  1905  and  1906.  giKd 


COLORADO   RIVER   AT   YUMA,    ARIZ. 

This  station  is  located  in  the  town  of  Yuma,  Ariz.,  IJ  miles  below 
the  mouth  of  Gila  River  and  10  miles,  by  river,  above  the  Mexican 
boundary.  Records  of  river  height  have  been  kept  by  the  Southern 
Pacific  Company  since  April  1,  1878,  on  the  gage  which  was  estab- 
lished by  Arthur  Brown,  superintendent  of  the  company's  bridge 
and  building  department,  during  the  summer  of  1876.  The  condi- 
tions at  the  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  177,  page  13,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 

liXHvharge  me(utiirfme7its  of  Colorado  River  at  Yuma.  Ariz.,  in  7906. 

[HY  W.  1).  SMITH  AND  OTHERS.] 


Date. 


JHiuiJiry  .3.. . 
January  5... 
January  9... 
January  1.3.. 
January  lH.. 
January  2,3.. 
January  2').. 
January  27.. 
January  30.. 
February  2.. 
February  5 . , 
February  9.. 
February  12. 
February  15. 
February  10. 
February  19. 


CtUf^e         I)is- 
lioight.    charge. 


Fert. 

17.70 

17.55 

17.45 

17.40 

17.40 

1ft.  uO 

Ift.  m 

18.80 

18,70 

18.  .55 

18.20 

18.20 

18.55 

18.90 

19.95 

19.60 


Sec. -ft. 

5.730 

5,580 

5,090 

4,550 

4,2«) 

16,100 

13,800 

10,000 

9,740 

9,110 

7,280 

6,3ti0 

8,220 

9,640 

14,600 

12,200 


Date. 


February  21 . 
February  24, 

March  6 

March  9 

March  12.... 

March  15 

March  16 

March  17.... 

March  19 

March  21.... 
March  24.... 

March  27 

March  28a.. 
March  29a.. 
March  31  a . . 
AprUS 


Gap- 

Di!*- 

beijfht. 

cbarfr. 

Feet. 

Sec.-^. 

ia40 

10.  *»«* 

laao 

10,  AU 

18.90 

8>'«0 

18.90 

T.rjo 

18.  S5 

d.740 

26.35 

64.  ;«o 

27.55 

6ri,  7W 

24.75 

42. 3tlO 

22.75 

33,  M) 

22.05 

24,<«0 

21.50 

22.400 

24.00 

43.»« 

2&50 

05.  to* 

28.10 

7&,000 

23.70 

91.700 

23.80 

S7,aoo 

a  MaMund  by  J.  N.  Johaniiion. 
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Discharge  meantremerUs  of  Colorado  River  at  Fiinuz,  Ariz.j  in  1906 — Continued. 


Date. 


April  5 

April  9 

April  11.... 

April  14 

April  16.... 
April  18.... 
April  20.... 
AprU23.... 
April  25.... 
April  27.... 
April  30.... 

May  2 

May  5 

Mays 

May  10 

May  12 

May  15 

May  18 

May21 

May  24 

May  28 

June  1 

J  une  5 .*. 

J  une  8 

June  11 

June  13 

June  16 

June  18 

June  21 

June  23 

June  25 

June28o... 

June  30 

July  3 

Julys 

July9 

July  11 

July  13 

July  16 

July  18 

July  20 

July  23 

July  25 

July  28 

July  30 

Aagust  1 . . . 
August  4 . . . 
.\UgU8t  7... 
August  0... 
August  11.. 
August  13.. 
August  15.. 
.\ugust  18.. 
August  20.. 
.\UgU8t  21.. 
August  24 . . 
August  25.. 


Gage 
heignt. 


Feet. 

23.40 

22.30 

22.70 

22.45 

22.70 

22.40 

22.45 

22.65 

23.10 

2a  55 

24.50 

25.10 

24.55 

24.30 

23.70 

24.25 

24.90 

2&20 

27.10 

27.20 

27.60 

28.60 

28.30 

27.40 

27.30 

26.90 

26.95 

26.90 

26.75 

27.30 

27.80 

28.05 

27.30 

24.35 

22.85 

21.85 

21.80 

21.40 

20.95 

21.15 

21.30 

21.60 

21.40 

21.10 

20.70 

20.36 

20.00 

19.70 

19.30 

19.56 

19.40 

19.20 

19.10 

19.25 

19.90 

19.20 

19.80 


Dis- 
charge. 


Date. 


Gage  I    DIs- 
heignt.  charge. 


Sec. 
37 
27 
29 
27 
29 
27 
26, 
29 
31 
36 
44 
50 
40 
36 
35 
42 
46 
52 
64 
68 
71 
81 
92 
89 
82 
65 
80 
80 
79 
83 

96 
80 
60 
48 
40 
38 
38 
35 
32 
32 
31 
33: 
29 
29 
25 
24 
21 
22 
20 
19 
16 
16 
16 
18 
15 
17 


ft. 
,800 
,200 
,800 
,800 
,500 
,200 
,100 
,000 
,700 
,700 
,100 
,800 
,600 
.800 
,100 
,100 
,500 
,800 
,200 
,900 
,100 
,800 
,400 
,000 
,100 
,800 
,600 
,800 
,800 
,000 
,600 
,900 
,300 
,400 
,100 
,400 
,000 
,100 
,400 
,900 
,400 
,600 
,000 
,100 
,100 
,600 
,500 
,900 
,000 
,500 
,500 
,900 
,500 
,400 
,500 
,500 
,900 


August  27 

August  29 

August  31 

September  3.. 
Septembers.. 
September  7. . 
September  10. 
September  13. 
September  15. 
September  17. 
September  19. 
September  21. 
Septemlwr  24. 
September  26. 
September  28. 

October  1 

Octobers 

October  8 

October  8 

October  10 

October  11 

October  16. . . 
October  18. . . 
October  22... 

October  24 

October  27 

October  29 

November  1 . . 
November  3. . 
November  6. . 
November  8. . 
November  9.. 
November  10. 
November  12. 
November  14. 
November  16. 
November  20. 
November  22. 
November  24. 
November  26. 
November  28. 
December  1  *». 
Decembers.., 
December  5 . . 
December  6.., 
Decembers.., 
December  10.. 
December  11.. 
December  12 . . 
December  15 . , 
December  17  <■ 
December  19.. 
December  21 . . 
December  2-* . . 
Decemlx^r  2(».. 
Deceml»r28.. 
Deceml)er29., 


Feet. 

19.10 

19.50 

18.90 

19.20 

18.85 

18.70 

18.75 

ISwSO 

1&70 

16.65 

18.40 

18.40 

18w40 

19. 10 

18.70 

19.55 

19.40 

19.35 

19.10 

18.80 

18.60 

18.10 

18.10 

18.00 

18.00 

l&OO 

18.  a5 

18.35 

18.50 

18.65 

18.75 

ia75 

18.80 

19.20 

19.10 

19.00 

18.95 

18.75 

18.80 

18.80 

18.80 

18.70 

18.65 

18.50 

21.10 

23.90 

21.90 

21.00 

20.30 

19.60 

19.30 

19.J0 

18.90 

18.80 

18.60 

18.50 

18.50 


Sec 
15 
16 
13 
14 
12 
12 
11 
11 
10 

lo; 

9 

lo; 

10 

is; 
11 

15 
14 
15 
14 
14 
13 
10 
10 
9 
9 

B, 

8 

8 

9 

8 

9 

9 

9 

11 

11 

10 

10 

9; 

9 

8 

9 

9 

9 

8 

26 

47 

37 

28 

23 

18 

15 

13 

12 

11 

10 

8 
8 


m 

400 
400 
500 
500 
000 
800 
800 
700 
700 
920 
200 
300 
200 
700 
900 
700 
800 
900 
300 
300 
700 
800 
950 
800 
980 
610 
630 
150 
430 
420 
430 
650 
600 
500 
800 
000 
280 
230 
670 
210 
080 
080 
470 
000 
000 
000 
200 
400 
300 
800 
900 
300 
300 
600 
870 
940 


«  Measurements  June  28  to  July  25  by  F.  R.  S.  Buttemer. 

''  Measurements  December  1  to  15  by  J.  M.  Brown. 

c  Measurements  Deeeml>er  17  to  29  by  L.  C.  Robertson. 

Daily  gage  height,  in  feet,  of  Colorado  River  at  Yuma,  Ariz. ,  for  1905, 


Day 


Jan.      Feb. 


1 17.75 

2 17.7 

:i 17.7 

4 17.6 

5 17.66 

6 1  17.4 

7 ;  17.4 

8 17.6 

9 17.45 

10..... J  17.A 


18.6 

18.55 

18.55 

18.45 

18.2 

18.3 
18.2 
18.2 
18.2 
18.2 


Mar. 


19.0 
19.0 
19.0 
19.0 
18.95 

18.9 

18.96 

18.96 

18.9 

18.86 


Apr.  I  May.    June. 


24.2 
23.9 
23.8 
24.0 
23.4 

23.2 
22.96 

'22.'46' 
29.0 


24.75 

25.1 

25.0 

24.7 

24.55 

24.65 

24.4 

24.2 


28.6 
28.6 
28.8 
28.6 
28.3 

27.96 

27.6 

27.4 

27.4 

27.46 


July. 

Aug. 

26.5 

25.55 

24.35 

23.35 

22.85 

20.35 

20.3 

20.2 

20.0 

20.15 

22.4 
22.0 
21.9 

20.0 
19.7 
19.4 

21.86 
31.86 


19.3 
19.2 


Sept.  !  Oct.  '  Nov.    l)w. 


18.8 
19.0 
19.2 
19.1 
18.85 

18.7 

18.7 

18.7 

18.66 

18.76 


19.55 

19.4 

19.4 

19^45 

19.45 


18.35 

18.5 

18.5 

18.6 

18.6 


18.7 

18.8 

18.65 

18.6 

18.5 


19.36 

18.66 

20. 3 

19.16 

18.7 

26.3 

19.1 

18.75 

23.66 

18.9 

18.8 

21.  a 

18.8 

18.8 

32.1 

28  SURFACE    WATER   SUPPLY,    1906. 

Daify  gage  height,  in  feet,  of  Colorado  River  at  Yuma.  Ariz.,  for  id06— Continued. 


Dav 


Jan.      Feb.     Mar.  '   .\pr.     May.    June.    .July.     .\ug.    Sept.     Ocl.      Nov.    Der 


11 17.5 

!2 17.5 

13 17.4 

14 17.4 

15 17.4 

10 17.4 

17 17.4 

18 17.4 

19 17.4 

20 ■  17.45 

21 17.4 

22 17.5 

23 1».5 

24 1U.4 

25 '  19.(J 

26 19.0 

27 1H.8 

28 IN.  75 

29 1H.75 

30 IK.  7 

3U 1H.7 


18.7 
IS.  55 
IK.  7 
18.8 
1H.9 

19. 95 

30.0 

19.8 

19.0 

19.4 

19.4 
19.4 
19.3 
10.3 
19.2 


IS.Ki  1  22.7 
Irho     2J.»5 
1H.9    '  22.6 
20.2    i  2  J.  45 
2i.2    I  22.9 


23.8 

24.25 

24.3 

24.5 

24.9 


27.55 
25.5 
23.2 
22.  f  5 
22.85 

22.05 

21.7 

21.6 

21.5 

21.3.^ 


22. 7  25. 4 

22.4  -25.85 

22.4    (  2k 2 

22. 55  2m.  45 

22.45  I  26.8 


19.1  21.2 
19.0  23.1 
19.0    '  2-..0 

27.95 

,  25.0 

23.8 


22.4 
22.4 
22.7 
22.9 
23.1 

23.5 
23. 55 
23. 8 
24.2 
24.5 


27.1 
27.2 
27.3 
27.2 
27.2 

27.3 
27.5 

27.0 

27.8 

28.2 

•  28.4 


27.3 
27.1 
2>.9 

2i.7 
2i.75 

26.95 
2").  95 
26.9 
26.8 
26.7 

28.75 
2k85 
1  27.3 
27.0 

'  27.8 

'  27.85 
28.10 

'  2H.a'. 
27.  H.'i 
27.3 


21.8 

21.55 

21.4 

21.3 

21.1 

20.95 
20.95 
21.25 


I 


21. 

21. 


21.35 

21.5 

21.0 


19.55 

19.4 

19.4 

19.4 

19.2 

19.2 
19.1 
19.1 
19.5 
19.25 

19.9 
19.3 
19.25 


21. 
21. 


21.4 
21.2 
21.1 
20.9 
20.7 
20.5 


19. 
19. 

19. 
19. 
18. 
19. 
19. 


2 

8 

45 

15 

9 

5 

2 


18.8 

18.85 

18.8 

1&8 

18.7 

18.7 
18.05 
18.6 
18.4 
18. 35 

18.45 

18.6 

18.6 

18.4 

18.7 

19.1 

18.8 
18.7 
18.8 
19.0 


18.9 


I 


18.6 

18.4 

18.25 

18.25 

18.2 

18.1 
18.1 
18.1 
18.1 
18.0 

18.0 
18.0 
18.0 
1K.0 
17.95 

17.95 

18.0 

18.0 

18.05 

18.1 

18.15 


18.^5 

19.2 

19.3 

19.1 

19.1 

19.0 

1&95 

18,9 

1H.9 
1&9 

IS.  9 
l!i.8 

Il^.8 
18- K 
IK.  8 

18.8 
IS.  75 
IS.  8 
18.75 
18l8 


209 
i"-  ^ 

\u  * 
v.*. "; 

V*.  !-* 

:<io. 

IS."* 

IS.  7 

IV  r. 

I*'  =i 

iv.=; 

1V4 
24,55 


Daily  discharge,  in  second-feet,  of  Colorado  River  at  Yuina,  Ariz.,  for  1906. 
Day.  Jan.      F«'l).      Mar.      Apr.     May.    June.    July.     Aug.  |  Sept.     Oct.      Nov.     Dec, 


1 5. HO  9.280 

2 5.S00  9.100 

3 5  7:J0  9.000 

4 ."i.r^O  8  .VX) 

5 5.:ksO  7.280 

0 5  400  7. 500 

7 5.2'»0  O.HOO 

8 5  2.i()  0.1.00 

9 H.iYM)  0.3t,0 

10 4.9.>0  0,450 

11 4.8:W  8.8'0 

12 4.700  8. -220 

13 4  ."jO  8..S40 

14 4..">H)  9.2.'i0 

15 4.4.'K)  9.040 

ID 4.400  14.»iOO 

17 i/.iTA)  14.800 

18 4  .KK)  i;vr)00 

19 4.2  0  12.200 

20 4.U)0  11.000 

21 4.400  10.800 

22 S.OiH)  10.700 

23 1(1.  KK)  10.:«)0 

24 14  (100  10  M) 

25 l.i.HiK)  9.S80 

2»". 11. (XM)  9.:).V) 

27 10();)0  9.J0O 

28 9.'.»40  9,190 

21» O.MO  

•.H) <i.740  

31 9.fi(K)  


9.3.50 
9.210 
9.0  0 
8  900 
8,750 

8.(K)0 

8.  aw 

8  0  0 
7.730 
7.300 

0.900 

0.740 

7.0^)0 

15.  TiOO 

54.300 

W).700 
42.300 
3i.0.)0 
.33. 200 

33.500 

I 

24.000 
,23.;«)0 
22. 800 
'22. 400 
21.200 

19.000 
4.3.  HOO 
»,.*).  f()0 
7.").(H)0 
47.. '.(K) 
34. 7{K) 


39.000 
37.rrf)0 
Z7jm 
38.000 
37.800 

3.5.900 
33.400 
31.000 
27.200 
32,200 

29.800 
21).  200 
29.000 
27.800 
31,200 

I 

29..'i00 

27.200 

27.2v')0 

,28.200 

•2J),  100 

25. 800 

|2o..'iOO 

29.000 

3'),ti00 

31,700 

I 

36.200 

,*i.700 

38.»:oo 

41.s(K) 

,44.100 


40.900 
50.800 
48.000 
43,400 
40.000 

41.000 
38.500 
3.K800 
3).  000 
35,100 

36.700 
42.100 
42.'800 
44.000 
40,500 

48.900 
51.100 
52,800 
:>.'>.  900 
r)O,20O 


I 


I 


04.300 

«i<i.000 

,07.700 

08.900 

09,200 

I 

,09, 700 

70. 000 

71.2(K) 

73..">!H) 

77.;JtM) 

79.  .SOO 


81.800 
84.000 
84.200 
87.200 
92,400 

91.100 
89.800 
89.000 
S\  700 
85.300 

82.100 
74,000 
05.800 
65.030 
70.000 

80.000 

,80.800 
80.400 
,80,100 

'79. 800 

80.400 
,8.3.000 
91.000 
»i,(X)0 

9(1.400 
99,200 
97.100 
92.000 
79.:«0 


74.200 
08  000 
(0  400 
52.200 
48.100 

44.600 
41.900 
41.100 
40,400 
39,500 

3&600 
40^000 
3'i.lOO 
37.400 
30,300 

35,400 
34.  GOO 
32.900 
32,  COO 
32.400 

32.200 
31.800 
31.i.00 
32.300 
33,000 

32.400 
,30.800 
29.100 
29.100 
29,100 
27.000 


25.600 
25.500 
25.200 
24.500 
24,000 

24.400 
21.900 
21.900 
22.000 
21.900 

20.500 
19.700 
19.500 
19.200 
10,900 

16.800 
16.  (.00 
10.500 
17,500 
16.400 

18.500 
18.100 
15.800 
15,500 
17,900 


,12.700 
13,300 

lU.'iOO 
13.800 

112,500 

13. 100 
12.000 
Ul.900 
11.900 
11.800 

'1I.8OO 
11. (.MX) 
11. 8X) 
11.7C0 
10.700 

10.700 
10.700 
10.500 

I  9.900 
9,000 

I 
10.200 

110.900 
11.000 
10.300 
11.500 


15.900 
15.0GO 
14. 7C0 
15.100 
15.200 

15.800 
15,000 
14.900 
14.500 
14.300 


8.630 
9.300 
9.150 
9.270 
8,700 

8.430 
9.000 
9.420 
9.700 
9.650 


13.300  ,  9.800 
111.800  11. too 
10.900  ,12.500 
10.800  11.500 
lO.oOO  ,11.500 


10.700 
10.800 
10.800 
10.700 
10.300 

10,100 

10.000 

9.800 

9.  SOO 

9.500 

9.200 
9.000 
8.800 
8.  UK) 
8.fO0 
13.400   '  8.600 


16.400  13,200 
15,200  12.100 
14.300  <11.700 
16.400  12.200 
15.000    13.300 


11.400 

10.5QO 

10.200 

9.900 

9.750 

9,850 

9.  an 

9,330 
9.230 
K.900 

8.670 
8.700 
9.210 
9.000 
9.060 


9.0S0 
9  (N) 
9  0* 
9  Oin 

^.47f- 

17.  WO 
rO.OfX. 
4J  AV 
27  9nn 

27.4rXi 
23.400 
21.  fill 
19.  WO 

17.5(Xi 

15.  WP 
1.1  s«i 
14  •'  ' 
13.  M 

13,211.' 

12  3C« 
12.NJfi 

12  m^ 

ll.OllL! 

lO.tOL 

9.  Sfni 

8  tV 

0,  St' 

4?vv»ii 


NoTK.— Thf8«'  dischnrKi's  wen*  oblainoil  by  the  indirect  method  for  shifting  channela. 
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Monthly  discharge  of  Colorado  River  at  Yuma,  Ariz.,  for  1906. 
[Draina^  area,  225,000  square  milefi.] 


Month. 


January... 
February' . . 

March 

April 

May 

June 

July 

August 

Septoraber. 
Oetol)er. . . 
November. 
December. 


The  year. 


Discharge  in  second-feet. 

Total  in    ' 

Run-off. 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

16,100  1 

4,260  ' 

6,870 

422,000 

0.0S0 

0.03" 

14.800 

6,360 

9,560 

531,000 

0.042 

.04 

75,000 

6.740 

25.400 

1.560,000 

0.113 

.13 

44, 100  ; 

25,500 

32,500 

1,930.000 

0.144 

.16 

79,800 

35,100 

54,100 

3,330.000 

0.240 

.28 

99,200 

65.000 

84,200 

5.010.000 

0.374 

.42 

74,200, 

27,000 

.-^.ooo 

2,400,000 

0. 173 

.20 

25,ti00 

13,400 

19,200 

1,180.000 

0.0&5 

.10 

14,500  1 

9.600  1 

11.700 

606.000 

o.aw 

.06 

15,900 

8.600  ' 

11,700 

719.000 

o.as2 

.06 

12,500 

8,4.30 

9,710 

578,000 

0.043 

.05 

60.000 

6,800 

18.;i00 

1,130,000 

0.081 

.09 

99,200 

4,260 

26,900 

19.490  000 

0.119 

1.62 

Note.— These  values  are  good. 

MISCELLANEOUS   MEASUREMENTS    IN    COLORADO   RIVER   DRAINAGE 

BASIN. 

The  following  miscellaneous  measurements  were  made  in  Colo- 
rado River  drainage  basin  below  Hardyville  in  1906: 

Colorado  River  below  heading  No.  3  of  Imperial  canal. — Measure- 
ments at  this  point  show  the  discharge  in  the  old  channel  of  Colorado 
River  below  the  intake  of  the  Imperial  canal,  where  most  of  the  flow 
was  diverted  into  Salton  Sea. 

There  was  practically  no  discharge  in  -the  old  channel  from  early 
in  July  until  the  closure  of  the  break,  in  November,  1906.  The  con- 
ditions at  this  point  are  described  in  Water-Supply  Paper  No.  177, 
page  17. 

Discharge  measurements  of  Colorado  River  below  heading  No.  3  of  Imperial  canal  in  1906. 


Date. 


April  10. . 
.April  24., 
May  4... 
Mavl4.. 
Mav22., 
May  29.. 


FTydrographer. 


W.  D.  Smith. 

do 

do 

do 

do 

do 


Qage  I    Dia- 
heignt.  I  charge. 


Date. 


Hydrographer. 


Oafi:e 
lei&fht. 


Dls- 
height.  I  charge. 


Feet. 
4.90 
4.t» 
6.60 
6.10 
6.70 
6.80 


Sec.-ft. 
l,7t)() 
974 
2.040 
1,040 
3.840 
3.440 


June?.. 
June  19 
June  27 
July  4.. 
July  11. 


AV.  D.Smith 

do 

Smith  and  Buttcmer. 

F.  R.  S.  Buttemer... 

do 


Feet. 


7.00 
6.30 


10 
50 
80 


Sec.'H. 

3,210 

398 

01.220 

34 

0 


o  Second  channel  estimated. 

Farmer's  canal  near  Yumaj  Ariz. — This  canal  diverts  water  from 
Colorado  River  about  1  mile  below  Yuma.  Measurements  were  made 
at  the  heading.     The  canal  was  dry  after  July  4. 

June  7:  Area,  82  square  feet;  discharge,  58  second-feet. 
June  19:  Area,  78  square  feet;  discharge,  48  second-feet. 

Ludy  canal  nexir  Yuma,  Ariz. — This  canal  diverts  water  from  Colo- 
rado River  about  3  miles  below  Yuma.  Measurements  were  made 
at  the  heading.     The  canal  was  dry  after  July  4. 

June  7:  Area,  109  square  feet;  discharge.  7fi  second-feet. 
June  19:  Area,  116  square  feet;  discharge,  93  second-feet. 
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S ALTON    SEA    XEAR   8ALTON,    CAL. 

What  is  now  generally  known  as  Salton  Sea  was  until  recently  an 
old  dry  lake  or  playa,  marked  on  maps  as  Salton  Sink.  There  is  some 
uncertainty  as  to  the  elevation  of  the  lowest  point  of  this  sink,  and 
it  is  now  believed  that  the  depth  below  sea  level  has  been  overesti- 
thated  in  the  past.  From  the  record  of  the  depth  of  the  water  as  it 
filled  the  lowest  portion  of  the  basin,  as  kept  by  the  New  Liver|XK>l 
Salt  Company,  it  appears  that  the  maximum  depth  of  water  was 
17  feet  on  October  4,  1905  (according,  to  the  gage  and  as  checked 
by  soundings  later),  when  (m  the  same  date  the  water  surface  just 
covered  the  Ignited  States  Geological  Survey  bench  mark  a  few  feet 
from  the  old  Salton  railway  station.  As  this  bench  mark  is  256.5 
feet  below  mean  sea  level,  it  would  appear  that  the  lowest  point  of  the 
sink  is  273.5  feet  below  mean  sea  level  instead  of  287  feet,  w^hich  has 
been  accepted  heretofore. 

Salton  Sink  originall)'^  formed  a  part  of  the  Colorado  Desert,  which 
has  an  area  of  nearly  2,000  square  miles  and  extends  in  a  northwest- 
erly direction  almost  100  miles  from  the  CaUfomia-Mexico  boundary 
line.  It  comprises  two  fertile  valleys,  that  to  the  northwest  of  the 
sink,  in  Riverside  County,  being  known  as  the  Coahuila  Valley,  and 
the  one  to  the  southeast  of  the  sink,  in  San  Diego  County,  being  called 
the  Imperial  Valley.  Salton  Sea,  which  now  partly  fills  the  sink, 
separates  the  two  valleys  and  is  partly  in  Riverside  Coimty  and  partly 
in  San  Diego  County.  The  longest  diameter  of  the  sea  has  a  north- 
west-southeavst  direction..  On  December  31,  1906,  its  surface  was 
201  feet  below  mean  sea  level  and  it  had  a  length  of  nearly  50  miles, 
a  maximum  width  of  about  16  miles,  a  minimum  width  of  10  miles,  a 
maximum  depth  of  72.5  feet,  and  a  superficial  area  of  about  462 
square  miles.  It  is  about  160  miles  southeast  of  Los  Angeles,  90 
miles  northwest  of  Yuma,  and  50  miles  north  of  Calexico. 

A  few  thousand  years  ago,  according  to  geologic  evidence,  what  is 
now  Salton  Sea  was  a  part  of  the  Gulf  of  California,  which  then 
extended  about  200  miles  further  northwest  than  at  present,  reach- 
ing possibly  to  the  base  of  San  Jacinto  and  San  Gorgonio  mountains, 
and  certainly  some  distance  beyond  the  present  town  of  Indio.  Colo- 
rado River  then  emptied  into  the  Gulf  about  125  miles  below  its  head 
in  the  vicinity  of  Yuma,  75  miles  above  the  present  mouth.  The 
river,  then  as  now,  was  heavily  laden  with  silt,  at  present  estimated 
to  amount  to  about  53  mile-feet  annually,  or  sufficient  to  cover  53 
square  miles  1  foot  deep  each  year.  The  checking  of  the  velocity 
near  the  river's  mouth  owning  to  the  practically  still  water  of  the 
Gulf,  resulted  in  a  deposition  of  this  vast  volume  of  siltj  and  in  the 
course  of  hundreds  of  years  built  up  a  broad  delta  that  extended 
westward  as  a  wide  bar  or  dam  until  it  eventually  reached  the  Cocopa 
Mountains  in  Mexico,  the  western  wall  of  the  valley,  forming  an 
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inland  salt,  or  brackish,  sea.  During  the  next  few  hundred  years  the 
Colorado  delivered  all,  or  a  part,  of  its  silt-laden  waters  into  this 
•newly  formed  sea,  raising  the  level  of  its  waters  coincidently  with 
elevating,  broadening,  and  strengthening  by  the  silt-depositing  proc- 
ess the  barrier  dam  which  effected  its  complete  and  permanent  isola- 
tion. In  the  course  of  many  years  the  dam  and  the  level  of  the 
inland  sea  reached  a  height  of  about  30  feet  above  mean  sea  level, 
whereupon  the  river  took  a  course  of  less  resistance  and  found  an 
outlet  to  the  Gulf  below  the  recently  completed  dam. 

Whether  the  river  maintained  its  outlet  to  the  Gulf  continuously 
until  the  inland  sea  was  completely  dissipated  through  the  medium 
of  evaporation  is  not  known.  The  probability  is  that  the  river  fol- 
lowed the  courise  of  all  rivers  with  growing  deltas,  and  changed  its 
channel  from  time  to  time  with  more  or  less  caprice,  alternately  dis- 
charging into  the  Gulf  and  the  inland  sea.  At  any  rate  it  is  defi- 
nitely known  from  the  shells  found  on  the  desert  that  the  water  which 
ultimately  filled  the  inland  sea  was  fresh,  while  the  originally  isolated 
Gulf  water  was  salt.  The  conversion  from  salt  to  fresh  water  may 
have  come  about  through  the  alternate  partial  evaporation  of  the 
salt  water  and  the  refilling  with  fresh  water  from  the  river,  or  it  may 
have  been  effected  gradually  by  means  of  dilution  and  substfltution 
from  a  continuous  fresh-water  inflow  covering  a  long  period  of  time. 

As  to  the  date  when  this  inland  sea  finally  disappeared  there  is  no 
definite  information.  The  Indians  now  living  in  the  desert  are  said 
to  have  a  tradition  that  the  sea  was  full  as  late  as  400  or  500  years 
ago  at  most,  and  that  the  water  disappeared  *'poco  a'  poco'' — little 
by  little — until  the  sea  became  dry.  The  geologic  evidence  at  hand 
neither  confirms  nor  disproves  the  Indian  legend,  but  simply  indi- 
cates that  the  dissipation  of  the  sea  occurred  at  a  time  which,  if  not 
historic,  is  at  least  one  of  the  most  recent  of  geologic  dates.  With 
climatic  conditions  as  they  are  at  present  the  sea  when  full  would 
probably  have  evaporated  in  50  years  if  not  checked  by  inflow.  It 
is  highly  probable  that  the  sink  has  been  partly  refilled  many 
times  in  the  recent  past,  the  water  soon  evaporating.  During  the 
summer  of  1891  the  high  water  in  the  Colorado  overflowed  into  the 
sink  to  such  an  extent  as  to  endanger  the  Southern  Pacific's  railway 
at  its  lowest  point.  In  the  summer  of  1905,  after  a  succession  of 
winter  and  spring  floods  in  Gila  River,  followed  by  an  exceptionally 
heavy  summer  flow  in  the  Colorado,  there  was  a  repetition  of  flood 
conditions  in  the  sink  on  a  much  larger  scale. 

The  gravity  of  the  situation  on  this  latter  date,  however,  was 
greatly  augmented  by  the  interference  of  man.  For  several  years 
preceding  a  small  quantity  of  water  had  been  diverted  from  the 
Colorado  below  Yuma,  Ariz.,  to  be  used  by  the  settlers  of  the  Im- 
perial Valley  tor  irrigation  and  domestic  purposes.     The  first  water 
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was  diverted  in  the  United  States  and  conveyed  to  the  Imperial 
Valley,  after  passing  through  Mexican  territory,  by  me^ns  of  an  old 
river  channel  which  had  been  one  of  the  Colorado's  distributaries 
during  the  formation  of  its  delta,  and  is  now  known  as  xVlamo  River. 
The  increased  demand  for  water  and  the  silting  up  of  the  original 
canal  heading  above  the  boundary-  line  necessitated  the  cutting  of 
an  additional  channel  from  the  river  below  the  boundary  to  connect 
with  the  canal.  It  likewise  silted  up,  so  that  in  order  to  supply  the 
urgent  need  for  water  a  canal  was  cut  4  miles  below  the  original 
heading  to  connect  Colorado  and  Alamo  rivers.  This  canal  was  not 
provided  with  protective  headworks  and  had  a  gradient  much  greater 
than  that  of  the  river,  so  that  with  the  unusual  and  prolonged  sxim- 
iner  flood  in  1905,  it  began  cutting,  until  in  July  it  was  carrying  87 
per  cent  of  the  total  flow  of  the  river.  This  large  quantity  of  water 
flooded  several  hundred  square  miles  about  Calexico  in  the  southern 
part  of  the  Imperial  Valley,  and  caused  serious  loss  both  in  the 
United  States  and  in  Mexico.  These  waters  ultimately  reached  the 
Sal  ton  Sea  but  in  doing  so  they  deepened  and  widened  Alamo  River 
into  a  great  gorge  and  developed  another  drainage  channel  to  the 
west  through  Imperial  Valley  in  a  second  gorge  now  called  New 
River.'  Notwithstanding  all  attempts  to  control  it  the  Colorado  con- 
tinued to  pour  its  waters  through  Alamo  and  New  rivers  into  Salton 
Sea  until  the  early  fall  of  1906  when  it  was  finally  shut  oflT  by  the 
Southern  Pacific  Company.  It  broke  again,  however,  on  December 
7,  but  was  closed  about  two  months  later. 

The  rise  of  Salton  Sea  began  in  November,  1904,  and  continued 
throughout  1905  and  1906.  In  the  summer  of  1905  it  endangered 
the  Southern  Pacific  tracks  to  such  an  extent  as  to  require  frequent 
shifting  to  higher  ground  by  means  of  **shoo-fly^'  or  spur  tracks, 
which  served  temporarily  until  the  latter  part  of  the  year  when  a 
high  line  about  40  miles  in  length  was  completed  on  the  200-foot 
contour  below  sea  level.  This  line  is  still  in  use,  though  during  the 
latter  part  of  1906  the  lowest  portion  of  it  was  seriously  damaged  by 
the  action  of  waves.  For  use  in  the  future,  if  required,  another  line 
has  been  located  and  graded  on  the  150-foot  contour  below  sea  level. 
In  addition  to  the  damage  done  to  the  railroad  the  sea  has  com- 
pletely submerged  the  plant  of  the  New  Ijiverpool  Salt  Company, 
below  Mecca,  and  also  a  few  ranches  in  the  vicinity  of  Mecca. 

The  gage  record  from  November,  1904,  to  February  26,  1906,  was 
kept  by  the  New  Liverpool  Salt  Company.  Their  datum  is  the 
lowest  portion  of  the  sink,  or  at  least  that  portion  which  first  filled 
with  water,  so  that  the  gage  record  shows  the  actual  depth  of  the 
water  from  time  to  time.  On  February  23,  1906,  the  government  put 
in  a  gage  on  the  same  datum  about  one-half  mile  west  of  Salton 
railway  station,  wliich  is  3  miles  southeast  of  the  old  Salton  station. 
This  gage  consisted  of  a  series  of  5  posts,  6  inches  by  6  inches  by  6 
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feet,  set  in  the  ground  about  3  feet  deep,  and  so  placed  that  when  the 
water  covered  one  it  would  just  reach  the  next  one  farther  back.  It 
was  not  a  great  while,  however,  until  the  waves  completely  destroyed 
this  gage.  In  the  meantime  the  Southern  Pacific  Company  had 
graduated  a  bent  on  the  trestle  bridge  across  Salt  Creek,  about  2  J 
miles  east  of  Salton,  using  the  company's  datum,  and  arrangements 
were  made  to  have  the  Southern  Pacific  agent  at  Salton  furnish  the 
record  from  this  gage,  corrections  being  made  to  reduce  to  the  origi- 
nal datum.  The  zero  of  the  gage  is  273.5  feet  below  mean  sea  level 
as  detennined  from  United  States  Geological  Survey  bench  marks, 
or  at  an  elevation  of  -280.3  according  to  the  Southern  Pacific  Com- 
pany. 

Daily  gage  height,  in  feet,  of  Salton  Sea  near  Salton,  Cal.,for  1904-1906. 
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Daily  gage  height,  in  feet,  of  Salton  9ea  near  Salton,  CaL.for  1904-1906 — Continut-ti. 


1. 
2. 

3. 
4. 

5. 

ti. 
7. 
H. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 


It). 
17. 
18. 
19. 
20. 

21. 

22 

2.J. 

24. 

25. 

27. 
28. 
29. 
30. 
31. 


Day. 


190(i. 


Jan.    Feb.  ,  Mar. 


22.8 

22.8 
22.8 
22.8 
'22.9 

22.9 
23.0 
'23.0 
23.1 
23.1 


23.9 
24.0 
24.0 
24.2 
24.2 

24.3 
24.4 
24.4 
24.5 
24.5 


25.6 

28.3 

34.1 

42.7 
43.3 
43.8 
44.4 

44.7 

28.7 

34.4 
34.5 

25.8 

29.1 

25.9 

29.5 
29.7 

26.0 

I 


26.0     30.2 47.9 


23.2  '  24.7    ;  48.4 

Zi.2  ,  24.8     '2(10     30.5     3fi.4     48.6 

....    49.5 


23.2  I  '24.8     26.2     30.9 

23.2  '24.9    31.1 

23.3  25.0    31.3 


23.3 
23.3 
Zi.  3 
'23.4 
23.4 

23.4 
23.5 
23.6 
23.5 
23.6 

23.6 
23.6 
23.7 
23,7 
23.8 
23.8 


2.'>.0 
25.1 
25.1 
25.2 
25.2 


36.9     50.0 
37.2    


26.3 

26.4 
26.4 


Total  monthly  ri.'k>. .      1. 1 


25. 

'25. 

25. 

25.5 

25.6 


2 
3 
4 


31.7 

32.6' 
32.2 

26.5     32.3 


37.5 
37.8 
38.0 
3&4 


51.3 
52*  3* 


52.8 


3&9 


25.7 


26.8 
27.0 
27.1 


27.6 
27.7 


28.2 


1.8  1     2. 7 


33.0 


33.3 


33.6 


39.5 
30.8 

40.0 
40.7 
41.3 
41.5 
41.8 
42.5 


55.3 

.55.7 
56.2 
56.7 
57.3 
57.9 


59.1 
50.4 
60.1 
60.3 
(0.5 

61.0 
61.  4 
61.7 
6^1 
(i2.3 

62.6 
62.8 
63.3 
63.3 
63.5 

63.8 
64.1 
64.3 
64.4 
64.6 

64.8 
65.0 
65.3 
65.3 
65.5 

65.7 
65.9 
66.1 
66.2 
66.3 
66.5 


6&7 
66.9 
67.0 
67.0 
67.1 


67.2 
67.3 
67. 
67. 


4 
5 


67.6 

67.7 
67.8 
67.9 
68.1 
68.2 

6a3 
68.4 
68.5 
68.6 
68.7 

68.8 
6&9 
69.0 
69.0 
69.1 

60.2 
69.3 
60.4 
69.4 
69.4 
09.4 


60.5 

69.5 
69.6 
60.6 
60.7 

60.8 
69.0 
69.9 
69.9 
69.9 

60.9 
7a  0 
70.0 
70.0 
70.1 

7a  1 
70.1 

7a  1 
7a  1 
7a  1 

7a  1 

70.1 

7ai 
7a  1 
7a  1 

70.2 

7a  2 

70.2 
70.2 

7a  3 


I 


5.6  '    8.7 


15.4       8.6       2.9 


Tas 
Tas 

7a3 

70.4 
70.4 

7a  4 
70.4 
TO.  6 
7a6 
70.8 

7a9 
71.1 
71.3 
71.3 
71.3 

71.3 
71.3 
71.3 
71.3 
71.3 

71.4 
71.4 
71.4 
71.4 
71.4 

71.4 
71.4 
71.5 
tl.o 
71.5 
71.5 


71- ,» 
71-5 

7l..'i 
71-5 
71.  b 

71.0 
71.6 
71.6 
71.  «i 
71.  b 


I  7 


71. 
71. 
71. 
71. 

n. 


71.5 

71.5 
71.5 
71.5 
71  5 

<l..i 
71.5 
71.5 
71.5 
71.4 

71.4 
71.4 
71.4 
71.3 

71.3 


.9       1.2  I  -.2 


Apr. 'May.  June.  July.  Aug.  .Sept.  Oct.    Nov.   IW 


71  ,' 


71. 


71 


71-1 
71  J 
71  i 

r:  4 

71  :■ 


71. 
71. 

71 
•  I 


--»  1 


72  4 

7::  4 

—.-1  • 
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THE  GREAT  BASIN  DRAINAGE. 

CiKNERAI^  FEATURES. 

The  Great  Basin  drainage  in  California  is  comprised  within  the 
subdrainages  Sierra  Nevada  and  Minor  Great  Basin.  Within  the 
Sierra  Nevada  drainage  is  a  limited  area  of  arid  country  lying  on  the 
eastern  slope  of  the  Sierra  Nevada.  This  area  includes  the  Susan 
and  Owens  River  drainage  basins.  Within  the  Minor  Great  Basin 
drainage  lies  the  Mohave  River  drainage  basin.  Having  no  outlet 
to  the  sea,  the  entire  drainage  of  these  basins  is  lost  mainly  through 
evaporation  from  the  lakes  and  sinks  in  which  the  waters  of  these 
rivers  collect. 

OWEXS   RIVER  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 

Owens  River  has  its  source  in  the  Sierra  Nevada  in  eastern  Cali- 
fornia and  flows  southeast  parallel  with  this  range,  finally  discharg- 
ing its  waters  into  Owens  Lake.  This  basin  has  a  length  from  north 
to  south  of  approximately  150  miles  with  a  width  of  from  20  to  25 
miles.     It  lies  between  the  Sierra  Nevada  on  the  west  and  the  White 
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Mountains  on  the  east.  Practically  the  entire  flow  of  this  river  is 
derived  from  the  Sierra  Nevada,  as  it  drains  the  entire  eastern  slope 
of  this  range  from  Mount  Lyell  on  the  north  to  a  point  some  distance 
below  Mount  Whitney  on  the  south.  The  White  Mountains  furnish 
no  water  for  this  stream  except  in  times  of  exceptionally  heavy  rain 
storms,  which  seldom  occur  on  this  range.  There  are  numerous 
tributaries  entering  Owens  River  from  the  west  which  have  their 
source  in  the  high  elevations  of  the  Sierra  Nevada,  extending  from 
the  northern  to  the  southern  limits  of  this  basin.  The  topography 
of  the  portion  of  the  Sierra  Nevada  drained  by  this  stream  is  ex- 
tremely rough  and  precipitous,  the  mountains  rising  abruptly  from 
Owens  Valley  to  elevations  of  13,000  to  14,000  feet.  The  formation 
is  of  granite,  with  very  little  soil  covering  and  sparse  timber  growth. 
Numerous  lakes  and  marshes  are  found  in  the  upper  reaches  of  this 
portion  of  the  drainage  basin. 

Owens  River,  a  short  distance  below  its  source,  enters  a  flat, 
swampy  country  known  as  Long  Valley,  where  a  considerable 
quantity  of  its  flow  is  used  for  the  irrigation  of  meadow  lands  for 
stock  raising.  This  water  returns  to  the  river  channel  at  the  lower 
end  of  tliis  valley,  at  which  point  the  stream  enters  a  deep,  narrow 
gorge  with  heavy  grade.  As  the  river  breaks  from  this  canyon  it 
enters  Owens  Valley,  through  which  it  flows  for  a  distance  of  about 
80  miles,  finally  discharging  into  Owens  Lake.  The  gaging  station 
at  Round  Valley  is  located  at  the  lower  end  of  this  canyon.  Below 
this  point  numerous  diversions  are  made  for  the  irrigation  of  land 
in  Owens  Valley,  where  the  soil  is  extensively  cultivated  and  large 
areas  are  used  for  the  raising  of  hay  and  grain.  This  country  is 
particularly  adapted  to  stock  raising,  which  is  carried  on  extensively 
throughout  the  valley.  Numerous  opportunities  for  the  construction 
of  storage  reservoirs  occur,  both  on  themain  stream  and  also  on  the 
upper  reaches  of  its  tributaries,  although  none  have  been  taken 
advantage  of  as  yet.  The  precipitation  is  extremely  light  except 
on  the  high  elevations  of  the  Sierra  Nevada,  where  there  is  a  heavy 
fall  of  snow.  The  melting  of  this  in  the  spring  and  summer  months 
feeds  the  numerous  tributaries  of  this  river,  insuring  a  continued  flow 
tlu'oughout  the  year. 

OWENS    RIVER   NEAR   ROUND    VALLEY,  CAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It 
is  located  at  the  footbridge,  700  feet  above  the  junction  of  Owens 
River  and  Rock  Creek.  The  conditions  at  this  station  and  the  bench 
marks"  are  described  in  Water-Supply  Paper  No.  177,  page  50,  where 
are  given  also  references  to  publications  that  contain  data  for  previ- 
ous years. 


a  The  elevation  of  the  bench  mark  is  8.05  feet  above  the  datum  of  the  gage. 
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Dischargr  measurements  o/Ouens  River  near  Round  Valley,  Cat.,  in  1906. 


Dale. 


Ilydrographer. 


January  8 F.  R.  S.  Buttomer. 

JaiKiary  14 do 

January  14 do 

August  2i lla wlev  and  Shuey 

Novpmf>or  3 (J.  K.  Ahuey 

Novomlier  :M) do 


Width. 

Area  of  ' 
section.  , 

Gage 
height. 

feet. 

Di*- 
charg*" 

Feet. 

8'^.  ft. 

Sn  -r. 

34 

73| 

1.73 

1  1 

34 

(i' 

l.«2 

.s# 

34 

79 

1.93 

i.l-«. 

34 

111 

2.  So 

+.' 

34 

So 

2,14 

«  1 

34 

1 
1 

79 

2.00 

■Ai 

Daily  gage  height,  in  feet,  of  Owens  River  near  Round  Valley,  Cal.,for  J906. 


fi. 

7. 

s. 

10. 


Day 


Jan.      Feb.      Mar.     Apr.  '  May.    June.    July.     .\ug. 


J.H 
l.h 
1.8 
1.8 
1.8 


8 

75 

75 

75 

75 


11 

1.8 

12 

1.8 

13 

1.9 

14 

1.9 

15 

;   1.9 

1« 

1.9 

17 

1.95 

IH 

2.15 

19 

2. 1 

20 

2.0 

21 

2.0 

22 

2. 1 

23 

'     2.1 

24 

2. 1 

25 

9   1 

2<l ----      2.0.', 

27 

2. 0 

2S 

2. 0 

2!! 

'     1.95 

:«) 

1.9 

:n 

1.9 

1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

1.9 

1.95 

1.9o 

1.95 
1.95 
1.95 
1.95 
1.95 

1.95 
1.95 
1.95 
1.95 
1.95 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

1.95 

j.95 


1.95 
1.95 
1.95 
1.95 
1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.1 
2.3 
2.25 
2.2 

2.2 

2.25 
2. 25 
2.25 
2.3 
2.3 

2. 35 
2. 35 
2.35 
2.4 
2. 35 

2.4 
2. 35 
2.3 
2.3 
2. 35 
2.5 


2.45 
2.4 

2.4 
2.4 
2.25 


2. 
2. 
2. 
2. 
2. 


1 

15 

3 

5 

6 


2. 
2. 
2. 
2. 
2. 


2. 
2. 

2. 

o 

*/' 

2. 


2.7 

2.7 

2.75 

2.7 

2.65 


2.6 
2.6 
2.5 
2.35 
2. 25 


2 

15 

15 

2 

2 


2.25 

2.3 

2.35 

2.3 

2.3 


2.25 
2.2 

25 

2 

25 


2. 
2. 
2. 


2.35  I 
2.5 
2.45 
2.4    ' 
2.4    ' 

2.4 
2.4    : 
2.45 

2.6 
2.65  I 


2. 
o 

2. 
2. 
2. 


6 

55 

5 

5 

5 


2.5 
2.5 


2. 
2. 
2. 
2. 


45 
4 

45 
4 


2.4 

2.45 

2.4 

2.45 

2.6 


3.5 
3.55 
3.5 
3.45 

(«) 


3. 
3. 
3. 
3. 
3. 


o 

5 

45 

45 

4 


2.6      3.3 

2. 7      3. 3 

2.9     3.3 

3.9      3.25 

3.96    3.25 

3.0     '  3.2 

3.25    3.1 

3.3     3.1 

3.4     3-1 

3.45    3.0 

3.45    2.95 

3. 5     2. 95 

3.55   :  3.1 

3. 6     3. 2 

3.7 3.2 

3.75    ,  3.1 

3.85    '  2.85 

3.9     1 2.85 

3.9      2.85 

3.9      2.7 

3. 7      2. 6 

3.65    2.6 

3.  5  3. 65  2. 6 

3.6  3.6    ,  2.6 

3.6    '  2.6 


Sept.      <>cl-   ,  Nov.     I>c. 


2.6 
2-6 
2.6 
2,6 
2.6 

2.55 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 


2, 
2. 
2. 
2. 
2. 


4 
4 
4 

35 
35 


2.3 

2.3 

2.25 

2.25 

2.25 

2,3 
2.3 
2.3 
2.3 
2.3 


2-3 

2-3 

2.3 

2,35 

2.35 

2.35 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.15 

2.15 

2.15 

2.1 

2.1 

2.1 


1 

1 

1 

1 

15 

15 


2-15 
2.15 
2-15 
2.15 
2.15 

2.15 

2-15 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2-1 

2.05 

2.05 
2.0 
2.0 
2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.05 

2.1 
2.1 
2-1 
2.1 
2-1 


«  Station  discontinued;  operations  rpsumed  July  29. 
Ratijig  tabic  for  Ourns  River  near  Round  Valley,  Vol.,  for  1906. 


2-» 

2  ■' 

LM 
2.1 

2.1 

]  I' 


-»  -1 

2  1 
•1  ■> 


I 


J.  1-' 

■2  15 
•»    -. 


ii: 


■»  ■ 


riMtri'. 

T)is- 

Gage 

DIh- 

Gage 

Dis- 

J height. 

Dis- 

Gage 
height. 

Dis- 

ticiglit. 

• 

(•nurpc. 
Sec.-ff. 

height. 
Fert. 

chargc. 
Sec.-ft. 

height. 

charge. 

charge. 

ehai|!e. 

Feet. 

Feet. 

««3^- 

Feet. 

Sec.-ft. 

'    Fret. 

Sec.-fi. 

1.  m 

132 

2.10 

244 

2.  HO 

,    3.10 

545 

3.60 

715 

1.70 

1.V2     , 

2.20 

270 

'    2.70 

416 

'    3.20 

^    578 

3.70 

750 

l.SO 

172 

2.;» 

297 

,    2.80 

448 

,    3.30 

612 

3.80 

785 

l.(K) 

m 

2.40 

326 

2.90 

480 

3.40 

646 

'    3.90 

821 

2.()0 

218 

2.  :iO 

;i,">5 

3.00 

512 

1    3.50 

680 

1 

>j<  )TE.— This  tal )]«« is  bused  on  discharge  measurements  made  during  1903-6  and  is  ^'ell  defined  betw»*a 
gage  heights  1.7  fe<'t  and  2.H  l^'t. 
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Monthly  discharge  of  Owens  River  near  Round  Valley,  Ccd.^far  1906. 


Month. 


DIschai:ge  in  second-feet. 


Maximum..  Minimum.      Mean. 


January 

February , 

March 

April 

May 

June , 

Julyo , 

A  u^ust 

September 

Octol:)er , 

November 

December 

The  year 


257 
218 
355 
432 
400 
839 
732 
680 
385 
312 
257 
270 


839 


162 


1       162 

199 

V&i 

205 

1       206 

270 

244 

345 

'      270 

328 

326 

024 

()(>3 

696 

385 

535 

284 

330 

244 

273 

218 

239 

218 

256 

358 


o  Dischai^e  interpolated  July  5  to  28. 
Note.— Values  are  rated  as  follows:  June  and  July,  good;  remainder  of  1906,  excellent. 


Total  in 
acre-feet. 


12.200 
11.400 
16,600 
20,500 
20,200 
37.100 
42,800 
32,900 
19,600 
16,800 
14.200 
15.700 


260,  (XX) 


OWENS    RIVER    NEAR   TINEMAHA,    CAL. 

This  station  was  established  September  20,  1906,  but  measure- 
ments were  made  prior  to  this  date  by  the  city  of  Los  Angeles,  Cal. 
It  is  located  about  7  miles  south  of  Tinemaha  at  a  basaltic  knoll  in  the 
floor  of  the  valley  known  as  '^Charlies  Butte/'  It  was  described  in 
Water-Supply  Paper  No.  177  as  near  Independence. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the 
station.  The  right  bank  is  high  and  rocky  with  a  growth  of  willows 
along  the  bank;  the  left  is  low  and  liable  to  overflow  at  high  stages 
of  the  river.  The  channel  has  a  carrying  capacity  of  about  1,800 
second-feet  before  it  overflows.  The  bed  of  the  stream  is  composed 
of  sand  and  gravel  and  is  subject  to  some  change  between  high  and  low 
stages  of  the  river. 

Discharge  measurements  are  made  from  a  cable  and  car.  The  initial 
point  for  soundings  is  a  spike  in  post  on  right  bank. 

The  gage,  which  is  read  by  Ray  Bowers,  is  a  vertical  rod  fastened 
to  a  post  on  left  bank  of  the  stream.  The  bench  mark  is  a  nail  in 
the  south  side  of  the  post  that  supports  the  cable  on  the  left  bank; 
elevation,  8.36  feet  above  the  zero  of  the  gage. 

Diu'ing  high  water  this  station  is  inaccessible,  and  measurements 
are  made  at  the  county  bridge  near  Citrus,  about  12  miles  below. 
The  conditions  at  this  station  are  described  in  Water-Supply  Paper 
No.  177,  p.  74,  where  are  given,  also,  references  to  publications  that 
contain  data  for  previous  years. 
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Discharge  measurements  of  Oirens  River  near  Tinemaha,  Col.,  by  G.  H.  Shuey.  in  19i>*> 


January  3 . . . 
Jai]iiar>'  10. . 
January  IS.. 
Januao'  24.. 
Fi»hruar\'  6.. 
February  14. 
Fobruar>'  21 . 
Febniarj'  26. 

March  8 

March  20.... 
March  27.... 


Date. 


Gap*       DIs-    [ 
height,  charge. 


Ffft. 
1.60 
l.HO 
2. 6.') 


2. 

1. 
1. 
1. 

2. 


11 
04 

in 

HO 
70 
92 


2.67 

April  6 2.37 


Sec.-ft. 
284 
319 
467 
555 
377 
347 
350 
314 
•277 
523 
47S 
462 


Date- 


ApriU2 

April  25 

May3 

Mays 

May  24 

June  5 

June  18 

()ctol)er8... 
Octol)er  18. . 
NovemlK»r  1 . 
Deceml)or  8. 
DocemlxT  17, 


G&fv 

Pi!- 

height. 

ch^ar^'. 

Ffft. 

S*c  -^ 

2.72 

''* 

J^2 

1. 10 

]* 

.90 

'  i  ' 

1.16 

J'". 

1.30 

J-4 

3.93 

7* 

1.40 

3- 

1.57 

:**• 

1.80 

4i» 

2.62 

-Vt.* 

2.60 

.=il' 

Daily  gage  height,  in  feet,  of  Owens  River  near  Tinemaha,  CaL,  for  1906. 


Day 


1  u 


Sept.  ,   Oct.      Nov.      Dec. 


I  I 

1 1.45 

2 1.52 

3 1.45 

4 1.40 

5 1.40 

6 1.38 

7 1.40 

8 1.40 

9 i.;w 

10 1  1.36 

11 l.;J5 

12 '  1.35 

13 1.30 

14 I.;i5 

15 1.38 

16 1.45 

I 


l.HO 
1.85 
1.90 
1.90 
l.ft') 
2.00 
2.00 
2.a5 
2.ft5 
2.0) 
2.00 
2.00 
2.00 
2.00 
2.05 
2.10 


2.15 
2.20 
2.30 
2.45 
2.60 
2.70 
2.65 
2.60 
2.55 
2.50 
2.45 
2.50 
2.70 
2.80 
2.70 
2.70 


Day. 


Sept.     Oct.      Nov.      IVf. 


17 

18 

19 

20 1.85 

21 1.82 

22 1.80 

23 '     1.75 

24 1     1.72 

25 1.60 

26 '     1.50 

27 1.45 

28 1.40 

29 1.35 

30 1.38 

31 


1.55 

2-05 

2.H1 

1.57 

2,06 

•J  \', 

1.58 

2.05 

2.^1 

1.60 

2-00 

2.V. 

1.55 

2L00 

2-  *■• 

1.57 

2.00 

2.  V) 

1.60 

2.00 

i.i^ 

1.70 

2-00 

J-  ♦.» 

1.82 

2.10 

2  15 

1.85 

2.05 

2  .'•! 

1.87 

2.10 

•7    V 

1.85 

2.20 

1** 

1.90 

2.30 

2  rii 

l.W 

2.30 

2. 70 

1.80 

2-75 

Rating  table  for  Owens  River  near  Tinemaha,  CaJ.,  from  Oetober  19,  19i>6,  to  DerenthfT 

.?/,  1906. 


Gape 
hright. 


Feet 
j     1.00 

I.  10 
'  1.20 
I    1.  m 

1.40 


Dis- 
charge. 


Sec.-ft. 
278 
•290 
302 
314 
327 


Gage 
height. 

Feet. 
I.TjO 

i.ro 

1.70 
1.80 


I 


Dis- 
cliargo. 

Sec.-ft. 
342 

372 
;187 


Gage  I     Dis-      ,   Gage  '     Dis-     '    Gage        Dis- 
height.   charge,    heigl^t.   charge.   '  heignt.   chaige. 


Fret. 
1.90 
2.00 
2.10 
2.20 


'  Sec.-ft. 
402 
418 
434 

I        452 


Feel. 
2.30 
2.40 
2.  .50 
2.(50 


Sec.-ft. 

4r0 

488 
506 
524 


Feet. 

Sec.-ft 

2.70 

542 

2.80 

1        .V)0 

2.00 

5« 

3.00 

1        (iOO 

I 


Note. — This  table  is  based  on  5  disohargi^  measnrt»ments  made  during  1906  and  is  fairly  well  define*!. 
Diacharge  mcasurtmenls  of  Owens  Riv(r  near  Citrus,  CaL,  by  Buttemer  and  Shuey  in  VMiC,. 


Date 


Discharg*^. 


.     Sec.-ft. 

Jannnry  3 2Ki 

January  19 440 

Januarv  21 i  595 

June  4 -■ 214 

.hin«'  lt» '  58t) 

Jiiiio2<i '  1.370 

Jiilv  1 1. 5-20 

Julys 2,0.S0 


I 


Date. 


Dischargi^. 


I  Sec.-ft 

I  July  13 J.Jl'1 

I  Julv  21 2. -iM 

,  July29 2.  IL 

'  August  9 1.1'*' 

I  August  17 llN? 

,  SU'ptemlier  10 4.12 

I  OLtolx>r7 ill 
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Monthly  discharge  of  Owens  River  near  Tinemaha,  Cal.yfor  1906. 


Month. 


January.. 
February. 

March 

April 

May 

June 

July 


August 

September. 
October... 
November. 
December. 


The  year. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Sti.lnimum. 

Mean. 

acre-feet. 

635 

270 

436 

26,800 

443 

308 

358 

19,900 

680 

277 

438 

26.900 

530 

213 

388 

23,100 

285 

162 

200 

12,300 

1,540 

224 

729 

43.400 

2,610 

1.520 

2,230 

137,000 

2,220 

730 

1,210 

74,400 

700 

352 

448 

26,700 

401 

270 

339 

20,800 

470 

387 

423 

25,200 

560 

443 

610 

31,400 

2,610 

162 

642 

468,000 

Note.— From  January  1  to  June  30  the  daily  discharge  was  interpolated  between  measurements  at 
the  regular  station.  During  July,  August,  and  Septem1)er  the  regular  station  was  inaccessible  on 
account  of  floods  and  the  daily  discharge  has  been  interpolated  between  measurements  made  at  Citrus. 
The  values  for  these  months  are  probably  too  small,  as  the  Eastside  and  Stevens  canals  divert  water 
above.  After  September  the  discnarge  was  obtained  from  the  rating  table.  Values  for  the  year  are 
approximate. 

ROCK   CREEK   NEAR   ROUND    VALLEY,  CAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  ■  It 
is  located  at  the  wagon  bridge  on  the  road  from  Long  Valley  to  Bishop, 
3,500  feet  above  the  mouth  of  the  creek.  The  conditions  and  the 
bench  marks  are  described  in  Water  Supply  Paper  No.  177,  page  52, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  years. 

Discharge  Tneasturements  of  Rock  Creek  near  Round  Valley,  Cat.,  in  1906. 


Date. 


Januarys 

January  14 

August  27 

November  3. . 
November  30. 


Ilydrographer. 


F.  R.  9.  Buttemer. 
do 

R.  S.  Ilawley 

G.  R.  Shuey 

do 


Width. 

■ 

Feet. 

Area  of 
section. 

Sq.  ft. 

13.5 

17 

14.6 

21 

14 

21 

13 

16 

13 

19 

Gage     > 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

1.58 

23 

1.93  ' 

41 

1.75 

51 

1.56  1 

37 

1.70 

47 

Daily  gage  height,  infect^  of  Rock  Creek  near  Round  Valley,  Cat.,  for  1906. 


Daily  gage  he 

Day. 

Jan. 

1.. 

1.5 

2 

1.45 

3 

1.5 

4 

1.5 

5 

1.6 

6 

1.7 

7 

1.65 

8 

1.6 

9 

1.6 

10.. 

1.65 

11 

1.75 

12 

1.8 

13.. 

1.9 

14 

1.9 

15.. 

2.0 

Feb.     Mat 


1.65 

1.65 

1.65 

1.5 

1.5 

1.45 

1.4 

1.4 

1.45 

1.45 

1.45 
1.  45 
1.45 
1.45 
1.4 


Apr.  ,  May 


1.35 
1.3.5 
1.35 
1. 35 
1.35 

1.  S.") 

1.3 

1.3 

1.3 

1.35 

1.4 
1.8 
2.0 
2.2 
2.4 


1.5 

1.5 

1.55 

1.5 

1.5 


1.45 
1.5 

4 

3 

3 


1. 
1. 
1. 


1.4 

1.4 

1.45 

1.4 

1.3 


1.2 

1.2 

1.2 

1.25 

1.25 

1.25 
1.3 
1.3 
1.3 
1. 35 

1.  45 
1. 75 
1.8 
1.95 
1.95 


June.    July,  i  Aug. 


1.8 


75 

8 

8 


1.8 

1.85 

1.9 

2.15 

2.35 

2.5 

2.8 
2. 95 
3.2 
3.35 
3.4 


3.15 
3.25 
3.2 

3.2 


2.75 
2.75 
2.75 
2.76 
2.7 

2.7 

2.()5 

2.6 

2.6 

2.65 

2.7 
2.  f)5 
2.7 
2.7 
2.65 


1.9 

1.9 

1.9 

1.95 

1.9 

1.9 

i.a-> 

1.8 

1.75 

1. 


if) 


1.  75 
1. 75 
1.75 
1.7 
1.7 


Oct. 

Nov. 

Dec. 

1. 55 

1.6 

1.7 

1.55 

1.6 

1.7 

1.55 

1.6 

1.76 

1.55 

1.6 

1.75 

1.55 

1.05 

1.8 

1.55 

1.65 

1.8 

1.55 

l.()5 

1.8 

1. 55 

l.t>5 

1.8 

1.55 

1.65 

1.8 

1.55 

1.65 

1.75 

1.5 

1.65 

1.7 

1.5 

1.65 

l.(i5 

1.5 

1.65 

1.6 

L.'io 

1.65 

1.55 

1.55 

l.(i5 

1.6 

o  Station  discontinued;  operations  resumed  July  29. 


40 


SURFACE    WATEB   SUPPLY,  1006. 


Daily  gage  height,  infcfi,  of  Rock  Creek  near  Round  Valley,  Cat.,  for  1906 — Continual 


Day 

'   Jan.  • 
2. 1 

Fel). 

Mar. 

2.3 

Apr.  ' 
1.3 

May. 
1.9 

June. 
3.4 

July.  ' 

1 

Aug. 
2.6 

Sept. 
1.7 

1 
Oct- 

Not 

I>< 

1« 

1.^ 

1.65 

1  - 

17 

2. 1 

2.2 

1.3 

1.9 

3.4 

.-,..,.' 

2.  55  1 

1.7 

1.55 

1.65 

1  '- 

IK 

«-■•••«               ««     A            1 

2.2 

1.25 

2.2 

3.45 

2.  .Vy 

1.7 

1.55 

l.rv5 

I- '' 

19 

4.2      : 

2.1 

1.25 

2.3 

3.5 

1 

2.6 

1.65 

1.55  , 

i.a5 

1  '• 

30 

»  4    1 

2.1 

1.2 

2.4 

3.5 

......  1 

2.65  , 

1.65 

1.6 

i.a> 

I  t 

21 

1.5    1 

1.95 

1.2 

2.4 

3.55 

2.6    , 

1.6 

1.6 

1.6 

1  1 

22 

1.6    1 

1.8 

1.2 

2.3 

3.6 

2.5 

1.55 

1.6 

1.5 

l_i; 

23 

1.7    1 

1.7 

1.2 

2.3 

3.7 

2.45  i 

1.5 

1.55  1 

1.45 

1. '• 

24 

1.7    1 

1.6 

1.2 

2.25 

3.7 

1 

2.45 

L5 

1.5     ' 

1.45 

l_  t 

2.5 

l.G    1 

1 .  •t.') 

1.55 

1. 15 

2.1 

3.8 

......  1 

2.45  1 

1.5 

1.5     1 

1-5 

1,  fi 

2ti 

1..V,  1 

1.3.') 

1.6 

1.15 

2.15 

3.8 

2.0    ' 

1.55 

1.45 

1.6 

1  f 

27 

1.5    1 

1.3.% 

1.5 

1.15 

2.0 

3.6 



2.0 

1.55 

1.45 

1.7 

I.b 

2K 

15 

1.35 

1.4 

1.15 

1.85 

3.55 

l.ft5 

1.6 

1.45 

1.75 

1  *• 

2«l 

I..V. 

1.4 

1.2 

1.8 

3.4 

2.  85 

1.9 

1.6 

1.45  i 

l.St 

X    *• 

30 

1..Vj 

1.4 

1.2 

1.8 

3.5 

2.85 

1.9 

1.55 

1.5 

1.8 

1-  *■ 

31 

1.  .V) 

1.5 

1.8 

2.8 

1.9 

1.55 

1   " 

Rating  table  for  Rock  Creek  near  Round  Valley,  (^aL.from  January  jo.  JUOfi,  to  iJecetitfti 

c?/,  1906. 


I    C.Hpe        Di*- 


Di8- 


_..  C.aee 

height,    charge,     height,  i  charge,  i 


F(ft. 
l.(JO 
1.10 
1.20 
L.TO 
1.40 
L.V) 


Sec.-ft. 
12 
15 
19 
23 
28 
34 


Feet. 
l.Vi) 
1.70 
1.80 
1.90 
2.00 
2.10 


Sec.-ft. 
40 
47 
54 
61 
(iS 
75 


Gage        Dis-    '    Gage  '     Di»- 


II 


Gage 


Dis- 


height.   charge.  '|  height. '  charge.  <|  height. ,  cluix^ 


Feet.  I  Sec- ft. 


2.20 
2.30 
I  2.40 
I  2.  M 
I*  2.60 
'     2.70 


83 

91 

99 

107 

115 

123 


Fret. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Sec.-ft. 
131 
133 
147 
155 
1&3 
171 


Feet. 
3.40 
Z.W 
3.60 
3.70 
3.80 


Sec.-ft. 
179 
ISS 
197 
2U6 
215 


Note.  -Thi.s  table  is  baw^d  on  3  discharge  measurements  made  during  1906  and  is  not  well  defii>-l- 
The  table  used  January  1  to  19  gives  a  much  smaller  discharge  at  the  same  gage  height. 

Monthly  discharge  of  Rock  Creek  near  Round  Valley j  Cal.^for  1906. 


Month. 


JanuMry. , . 
Fchruury.. 

Miirch 

April 

May 

Juiie 

July 

Au^u.^t 

S4'pt<'inl)er. 
()ctnlH<r. . . 
NoveinlxT. 
Dec'^'iiiUT. 


The  year. 


_ 

Discharge  in  second-feet. 

Total  in 

Maximum,  i 

Minimum. 

Mean. 

acre-fr*l. 

1 
200  1 

17 

38.8 

2..l« 

37  1 

25 

29.7 

l,u<' 

99  1 

23 

45,7 

2.  si<' 

37  1 

17 

24.6 

l.-H! 

99 

19  1 

54.2 

3.^' 

215  ' 

50 

m 

S,»'^ 

167  1 

131  ' 

a  150 

9. -'3^ 

127  , 

61 

107 

6.:»s) 

64 

34 

47.4 

2.<!i) 

40' 

31  ' 

35.9 

2.Jlt^ 

54 

31  1 

42.6 

3..\in  ■ 

51 

34  1 

43.5 

2.U* 

215  ; 

1 

"l 

6a  7 

46,.1C»' 

«  Mean  for  wven  days  taken  as  mean  for  the  month. 
Note.  —Tho.se  values  aro  fair. 


PINE    CREEK    NEAR    ROUND    VALLEY,    CAL. 

This  station  was  established  August  3,  1903,  by  J.  C.  Clausen.  It 
is  located  150  feet  below  the  wagon  bridge  on  the  road  from  Bishop 
to  Long  Valley  and  100  feet  above  the  mouth  of  the  creek.  The  con- 
ditions and  the  bench  marks  are  described  in  Water-Supply  Paper 
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No.  177,  page  55,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

On  June  15,  1906,  the  gage  was  washed  out.  On  August  23  a  new 
gage  was  placed  at  the  wagon  bridge  on  the  Long  Valley  road 
about  150  feet  above  the  old  gage.  It  consists  of  a  J  by  1 J  inch 
steel  rod  fastened  to  the  downstream  side  of  the  bridge,  near  the  right 
bank,  and  is  graduated  to  0.05  of  a  foot.  No  reference  was  made  to 
any  bench  mark. 

This  section  at  the  bridge  is  very  rough  and  rocky,  but  not  subject 
to  much  change.  During  very  high  stages  gagings  can  be  made  from 
the  bridge,  while  at  ordinary  stages  a  wading  section  below  the  bridge 
is  more  satisfactory. 

Discharge  measitremfyUs  of  Pirie  Creek  n^ar  Round  Valley,  Cal.y  in  1906. 


Datp. 


llydrographer. 


January  8 F.  R.  S.  Buttpmor. 

January  14 do 

August' 23 Shuey  and  Hawloy. 

August  27 R.  S.  Hawley 

Novi-mlxT  3. . .    G.  R.  Shuey 

No vomlxjr  30 do 


V'idth.' 

Area  of  1 

Gage 

Dis- 

wction. 

height. 

charge. 

Fert.   • 

Sq.  ft. 

Fret. 

Sec.-ft. 

19 

18 

1.80 

7.0 

20 

25 

2.13 

22 

12 

33  . 

3.85 

90 

24 

26  1 

3.75 

92 

12 

22  , 

2.95 

9.0 

12  , 

21  ' 

1 

;ioo 

9.2 

1 

DaiUj  gage  heujht,  in  feet,  of  Pi  tic  Creek  River  near  Round  Valley,  Cal.^for  1906. 


Dav, 


1 

2 

5:::::::::::::::;::::;:' 

5 

« I 

7 

H 

9 

'' 1 

11 , 

12 1 

13 

14 

15 1 

,. ' 

17 ! 

18 r 

19 

'20 

21 

T2 

23 

24 

2o I 

2r. '. ' 

27 

^ I 

2<} 

^k['.V.[. [.[."...'."['.. 
31 


Jan.      Fob,     Mar. 


1.8  1.85 

1. 8  1. 85 

1.8    I  I.  ST) 

1.8  1.8.') 

1.8  1.8 

1.8  1.8 

1.8  1.8 

1.8  1.8 

1.8  1.8 
1.85  I  1.8 

1.9  I  1.8 
1.9  1.8,5 
2.0    I  1.H5 
2.25  '  1.85 
2.25  ;  1.8.'» 

2.25  '  1.85 

2.15  ,  1.8 

2.  1  1.  8 

2.0    I  1.8 

1. 95  1. 8 

I 

1.9.5  I  1.8 

1.95  ;  1.8 

1.9    !  1.8 

1.9    I  1.8 

1.9  1.8 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.75 
1.  <•)  I 
1.  75 
1. 


Apr.     May.    June.  |  Aug.     Sept.     Oct.      Nov.     Dec. 


75 


1.8 
2.0 
2.1 
2.2 
2.3 

2.2 
2.1 
2.1 
2.1 
2.1 


0 

95 

9.5 

9 

0 


1.8.5  I     1.8  1.95 

1.85  1     1.8     !  1.9 

1.85  I     1.8    i  1.85 

1.85  I I  1.8 

1.85  I '  1.8 

1.8.5  1 1.9 


1.8;5 

1.8 

1.8 

1.8 

1.8 

1.9 
1.9 

1.8 

1.8.5 

1.8 

1.8 

1.85 

1.8 

1.8 

1.8.5 

1.8.5 

1.8 

1.8 

1.8 

1.8 


8 
8 
8 
8 
8 


1.8 
1.8 
1.8 
1.8 
1.H.5 


1.8 

1.8 

1.8 

1.85 

1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.85 
l.,H5 
1.85 
1.85 
l.a5 

1.S5 

1.9 

1.95 

2.2 

2.1 

1.8.5 
1.S.5 
2.  15 
2.3 
2.  3 

2.3 
2.2 
2.2 
2.  15 
2.  15 
2.1 


2.a5  , 

3.  •Vi 

2. 0     

3.  «i5 

2.0      1 

3.(i 

2.0 

.3.0 

2.2    ■ 

3.0 

2. 4      

3.6 

2.55  ' ' 

.3.6 

2.  t)     

.3.6 

2.75    

3.6 

2.9    1 

3.6 

.3.2    1 

3.  .55 

.3.25    

3.  .55 

.3.45    

3. 5 

3.5      1 

3. 45 

3.4 

3.4 

.3.35 

1 1 

3.  .'i.5 

3.  :i5 

1 

3. :« 

3.85 
.3.85 
3.8 

.3.8 
.3.8 
.3.8 
3.8 
.3.  75 
.t.  I 


3.3 

3.0 

3.25 

3.0 

3.  25 

3.0 

.3. 25 

3.0 

3. 25 

3.0 

,3.  25 
3. 25 
3. 25 
3. 25 
3.  '25 


.3.0 
3.0 
.3.0 
3.0 
3.0 
3.0 


a  25 

3.0 

3.0 

3. 2.5 

3.0 

3.0 

3.25 

3.0 

3.0 

3.25 

3.0 

3.0 

3.25 

3.0 

3.0 

3.2 

3.0 

3.0 

3.2 

3.0 

3.0 

a  15 

2.9 

3.0 

3.15 

2.9 

3.0 

3.15 

2.9 

3.0 

3.1 

2.9 

2.95 

3.a5 

2.9 

2.95 

3.05 

2.9 

2.9 

3.a5 

2.9 

2.9 

3.05 

2.9 

2.9 

3.05 

2.9 

2.9 

3.0 

2.9 

2.9 

3.0 

2.9 

2.9 

3.0 

2.9 

2.9 

3.0 

2.9 

2.95 

2.9 

2.95 

3.0 


2.95 
2.95 
2.95 


.3.0 

2.95 

.3.0 

2.i»5 

.3.0 

2.9.5 

3.0 

2. 95 

3.0 

2.95 

3.0 

2. 95 

3.0 

2.  a5 

2.95 

42 
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Rating  tables  for  Pine  Creek  near  Round  Valley,  Cai. 


JANTARY  1  TO  JUNE  U,  1906.a 


Oaffp        Dift-         Gagp        Dis-         Gaeo  '     Di»-       .  Ga^        Dis-       _Ga^  \     Dis- 


heiinit.   charge.  ,  heii^Dt.    chargo.     height,   chargp.     height,   charge.  ,  holgnt.    charge. 


Feet. 
1.70 
1.80 
1.90 
2.00 


Sec.-ft. 

4 

8 

13 

18 


Feet. 
2.10 
2.20 
2.30 
2.40 


Sec.'ft. 

28 
33 
39 


Feet. 
2.50 
2.60 
2.70 
2.80 


Sec.-ft. 
45 
52 
59 
67 


Feet. 
2.90 
3.00 
3.10 
3.20 


Sec.-ft. 
75 

85 

106 


Fert. 
3.W 
3.40 
a50 


Sec.^t, 
1J9 
133 
149 


AUGUST  23  TO  DECEMBER  31.  1906.«» 


2.90 
3.00 
3.10 

1 

5         3.20 
10         3.30 

16     >               1 

1 

24    1 
33    1 

1 

3.40 
3.50 

42 
53 

3.60 
1    3.70 

64 
76 

3.80     1 
3.90 

89 
103 

oThis  table  is  based  on  discharge*  meiisurpmeiits  made  during  1903-1906  and  is  well  defined  W.^-^ 
gage  height  3  feet. 
f>  This  lAble  is  l)aaed  on  4  discharge  measurements  made  during  190t)  and  is  not  well  defined. 

MoTUhly  discharge  of  Pine  Creek  near  Round  Valley,  Col.,  for  19(>fi. 


Discharge  in  second-foet. 


Month. 


Maximum.   Minimum.      Mean. 


Toul  :r. 
aon?-fnt. 


January. 
Februa.ry 
March . . . 

April 

May 

June 


30 
10 

:u 

13 
33 


8 
8 
6 
8 
8 


July 

August 

September. 
October . . . 
November. 
December . 


70 
28 
10 
10 


28 
10 

5 


13,7 
8.6 
14.5 
8.7 
16.0 
130 
160 
105 
46.2 
15.5 
7.6 
7.5 


:.:#■' 
4:: 


The  year. 


44.4 


;S.«x 


Note.— Monthly  means  for  June,  July,  and  Aujnist  estimat<*d.  and  are  only  approximate;  valufs  I.  r 
remainder  of  1906  fair. 

BISHOP   CREEK    NEAR    BISHOP,    CAL. 

This  station  was  established  August  10,  1903,  at  the  wagon  brid^ 
on  the  Bishop  road,  about  4J  miles  from  Bishop  and  about  2  niile> 
from  the  point  where  the  creek  leaves  the  canyon.  The  conditions 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  62,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Dmharge  measurements  of  Bishop  Creek  near  Bishop,  Cal.,for  1906. 


Date. 


Hydrographer. 


January  !« F.  R.  S.  Butt«'mer.. 

January  16 I do 

January  24 , do 

August  24 '  Shucy  an*!  Hawloy 

NovcmlHT  5  .  ..I  (}.  K.  Shu«'v 

Dec«^nil)er  3 , do '. 


Vidth. 

Area  of 
section. 

Gage 
height. 

Feet.^    , 

Dis- 
charp 

Feet.    1 

Sq.ft. 

Sf.r 

16 

28 

1.95 

■I' 

16 

24 

1.76 

16  1 

27 

1.83 

■> 

16 

41 

3.10 

jl. 

16 

24 

1.71 

.V' 

16 

26 

1.90 

.X. 

aChannol  oJ»struote<l  by  rocics  at  time  of  measurement. 


OWEKS   RIVER   DRATN.USE    BASIN. 
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Daily  gage  height ^  in  feet,  of  Bishop  Creek  Tiear  Bishop^  Cal.^for  1906. 


1 

Day. 

Jan. 

1.95 

1.85 

1.85 

1.6 

1.6 

1.6 
1.5 
1.5 
1.5 
1.55 

1.65 

1.6 

1.5 

1.5 

1.75 

1.8 
1.9 
2.0 
2.1 
2.1 

2.3 

2.15 

2.0 

1.9 

1.&5 

1.8 

1.7 

1.75 

1. 65 

1.6 

1.65 

Feb. 

_  ___ 

1.6 

1.65 ; 

1.6    ' 
1.65  1 
1.6 

1.6.'S 

1.6 

1.6 

1.6 

1.55 

1.6 

1.55 

1.6 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.65 

'     1.6 
1.65 
,     1.85 

1.6 

i.a5 

1.65 

1 

1 

Mar. 

1.6 
1.65  1 
1.6 
1.65 
1.6 

1.65 
La*) 
1.7 

1.7 
1.7 

1.7 
1.8 
1.5 
2.0 
2.0 

2.2 
2.2 
2.2 
2.1 
2.1 

2.0 
2.0 
2.0 
1.9 
1.9 

1.95 

1.9 

1.9 
..1.85 
..1.9 

1.85 

Apr.  1 

1.8 
1.7 
1.8 
1.8 
1.8 

1.9 

1.95 

1.9 

1.9 

1.9 

1.75 

1.75 

1.7 

1.6 

1.7 

1.8 

1.8 

1.85 

1.85 

1.9 

1.95 

2.0 

2.0 

1.9 

2.0 

1.95 
2.55 
2.-55 
2.55 
2.5 

May. 

1 

2.5 
2.4    ' 
2.45 
2.5 
2.55  1 

2.6 
2.65  . 
2.75 
2.9 
2.95 

2.85 

2.75 

2.9 

2.85 

2.8 

2.8 

2.S5 

2.9 

2.95 

3.0 

2.95 

2.8 

2.85 

2.75 

2.8 

2.75 
2.7 

2.65 
2.6 
2.5 
2.6 

Jiine. 

2.45 

2.4 

2.45 

2.5 

2.65 

2.5 

2.6 

2.75 

2.9 

3.7 

3.9 

3.75 

3.65 

3.6 

3.7 

3.8;j 

3.8 

3.9 

3.9 

4.2 

4.5 

4.7 

4.75 

4.8 

4.9 

4.95 

4.5 

4.35 

4.2 

4.4 

July. 

Aug.  1 

4.0    1 
3.9 
3.8 
3.7    , 
3.75 

3.75 

3.8 

3.7 

3.(V> 

3.75 

3.8 
3.7 
3.65 
3.«Vi 

3.7 

3.7 

3.75 

3.7 

3.7 

3.65 

3.6 

3.7 

3.65 

3.65 

3.6 

3.55 

3.4 

3.35 

2.8 
2.85 
'    2.85 

! 

Sept.  I 

2.8 
2.75  , 
2.7    ' 
2.7    1 
2.65  1 

2.6    1 

2.65 

2.65 

2.6 

2.65 

2.6    ' 
2.6    1 
2.5 
2.5 
2.4 

2.45 
2.4    ' 
2.4 
2.35 
2.4 

2.3 

2.25 

2.2 

2.3 

2.2 

2.2 

2.2 

2.25 

2.2 

2.2 



Oct.  ' 

2.2 
2.2 
2.15 
2.2 

2.2    1 

2.1 

2.15 

2.2 

2.1 

2.0 

2.0    , 
1.95  ' 
1.9    , 
1.9 
1.8 

1.75 
1.75 
1.7 

1.7 
1.75 

1.75 

1.75 

1.75 

1.8 

1.75 

1.7 

1.7 

1.65 

1.6 

1.55 

1.55 

1 
Nov. 

1.5 

1.45 

1.35 

1.4 

1.4 

1.45 

1.45 

1.4 

1.45 

1.4 

1.5 

l.ft5 

1.65 

1.7 

1.7 

1.65 

1.65 

1.65 

1.7 

1.65 

1.6 
1.6 
1.65 
1.65 

1.7 

1.85 

1.8 

1.8 

1.8 

• 

Dec. 

1 

2 

3 

4. 75 

4.9 

5.2 

5.5 

5.3 

5.6 

..!"!.. 





'"5.45' 

5.4 
5.5 
5.4 
5.3 
5.1 

5.0 
5.0 
5.3 
.5.0 
5.4 

5.1 
5.1 
5.3 
4.4 
4.4 
4.3 

1.85 
1.85 
1.9 

4 

1.95 

5 

1.95 

(i 

1.9 

t , 

1.85 

s 

1.9 

9 

1.85 

10 

1.9 

11 

2.0 

12 

1.95 

l.S 

2.0 

14 

2.0 

lo      

1.95 

16 

2.0 

17 

1.95 

IS 

2.0 

1«» 

20 

21 

1.9 
1.95 

1.9 

23 

1.95 
1.9 

24 

2i> 

1.9 
1.9 

26 

27 

1.95 
2.0 

2S 

'>) 

30 

31 

2.0 
1.95 
1.95 
2.0 

a  Station  discontinued;  operation  resumed  July  15. 
Rating  table  for  Bishop  Creek  near  Bishop,  Cal.^for  1006. 


'    Giigo 
1  height. 

Dis- 

Gage 

Dis- 

Gage 

Dis- 

1   (Jape 

Dis- 

'  Gage 

Dls- 

charge. 
Sec.-ft. 

height. 
Feet. 

charge. 

height. 
Feet. 

charge. 
Sec.-ft. 

height. 

charge. 

height. 

1 
Feet. 

ciiargG. 

Ffet. 

Sec.-ft. 

1 

1    Feet. 

Sec.-ft. 

Sec.-ft. 

1.40 

7 

2.20 

84    ■ 

3.00 

220 

1     3.80 

393 

4.60 

.Vn2 

1     1.50 

10 

'    2.30 

98    1 

3.10 

240 

'     3.90 

416 

1     4.70 

606 

,     1.(tO 

14 

2.40 

114     , 

3.20 

261 

4.00 

439 

1     4.80 

630 

1.70 

24 

2..'i0 

130 

3.30 

2H2 

4.10 

462 

4.90 

6.'>4 

1     1.80 

35 

'     2.60 

147 

3.40 

.303 

4.20 

486 

5.00 

678 

1.90 

46 

'    2.70 

164 

3.  50 

325 

4.:jo 

510 

5.20 

726 

2.00 

58 

2.80 

182    . 

3.tiO 

347 

4.40 

534 

5.40 

774 

2.10 

70 

2.90 

1 

201 

3.70 

370 

4.50 

5.'>8 

5.60 

1 

822 

NoTE.--This  table  is  based  on  6  discharge  measurements  raa<le  during  1906.  and  is  not  well  defined. 
Monthly  discharge  of  Bishop  Creek  near  Bishop,  Cat.,  for  1906. 


Month. 


Discharge  in  se<-ond-feet 


Maximum.   Minimum 


January 

Februar>' ' 

March , 

April 

May I 

June , 

July 

August ; 

September 

October , 

November 

December 

The  year 


9S 
40 

84 
I  lis 
220 
\Wi 
822 

4;«» 

1.S2 
84 
40 
58 

«'>■> 


Total  in 

im. 

Mean. 

aore-f«»t. 

10 

33.4  1 

2,0;-i0 

12 

16.4  ' 

911 

10  ' 

42.0 

2,  .580 

14 

52.8  1 

3,140 

114 

172 

10,600 

114 

382       1 

22,700 

510 

a70!'. 

43,400 

182 

:r^ 

21.500 

84 

124 

7.3S0 

12  1 

4>.3  , 

2,  7.S0 

6 

17.5 

1.040 

.l") 

50.0 

3.070 

166 


i2i.m)0 


oMean  of  2.^  days  taken  as  the  mean  for  the  month. 
Note  .--These  values  are  fair. 
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BIG    PINE    CREEK    NEAR    BIG    PIXE,  CAL. 

This  station  wa8  established  December  5,  1903,  by  R.  S.  Hawley. 
It  is  IcK^ated  3  miles  southwest  of  Big  Pine,  Cal.,  at  a  point  where 
the  creek  leaves  the  foothills.  The  conditions  and  the  bench  marlL> 
are  deseribed  in  Water-Supply  Paper  Xo.  177,  page  78,  where  an- 
given  also  references  to  publications  that  contain  data  for  previtnt. 
years.     No  gage- height  record  was  kept  during  1906. 

Uisckanjv  nuasun'm^nts  of  Big  Pin*'  Creek  near  Big  Pine,  Cal.,  in  1906. 


I>aU». 

Ilydrographer. 

.     _ 

1  Width. 

'    Feet. 
14 

An*a  of 
section.  | 

Sq.ft. 
14 
14. 
10 
26 
12 
13 
13 

height. 

Feet. 

2.25 
2.32 
!.« 

(a, 

(« 

Januiirv  2 

F.  R.  S.  Biittoirw^r 

5/.'  -r. 

1 

jHiiiiary  17 

.laniwrv  24 

August  24 

do 

do 

nawl«»v  and  Shuov 

14 
14 

14 

, , 

N<»%«'TJilM'r  1 

I)««04»niU>r  •».... 
Pt-ci'inU-r  Hi... 

(}.  R.  t»hu«'y .' 

do 

do 

n  (iagP 

out. 

8 
.   ..             9 

8 

BIRCH    CREEK    NEAR    TINEMAHA,  CAL. 

This  station,  originally  established  June  14,  1905,  was  reestdl>- 
lished  on  December  7,  1906.  It  is  located  about  8  miles  south  nf 
Big  Pine  and  1  mile  west  of  Fish  Springs  schoolhouse  and  aboiii 
500  feet  west  of  Peterson's  ranch  house.  The  conditions  at  thi- 
station  are  described  in  Water-Supply  Paper  No.  177,  page  80.  Thf 
gage  is  a  vertical  staff  nailed  to  a  post,  and  is  graduated  to  feet  am! 
tenths.  The  bench  mark  is  two  large  spikes  driven  in  the  base  i>f 
a  4-inch  birch  tree  about  50  feet  northeast  of  the  rod;  elevation. 
0.52  feet  above  tlie  zero  of  the  gage. 

Disrhiinji  nit anurnnents  of  Birch  Creek  near  Tinemaha,  Cal.,  in  1906. 


Djito 


January  11 (1.  K.  Shuoy. 

.latiiiar'v  2*< <1<> 

March  s do 

l)«'C('inl>«*r  7 do 


Ilydropraphor. 


Area  of 


V 


Width      -^""  "*        ^'^^^ 
»iain.    s,,ction.     height.     ch;..v 


Feet.       Sq.ft.    '     Feet.        5"-'" 
a  32 


5 


4.2 


e.35 


^.'. 


'I  By  now  gagp. 
Daily  (f(i(f(  htitjht,  in  fat.  of  Birch  (^reek  near  Tinemaha,  Cal.,  for  1906. 


s. 
\) 

10. 

II. 

12 
13. 


Dav 


I)('<' 


0.  r> 

.;r. 

.4 
.4 
.4 
.4 


14. 
1.'). 
1«.. 
17. 
is. 
V.f. 


Day. 


Dec. 


0.4 
.3.') 
.3 
.3 
.3 
.3 
.3 


21. 
22. 
2.3. 
24. 
'25. 
26. 
27. 


Day. 


Dec. 

1 

1                 „ 

Day. 

Pa 

0.3 

'■  28. 

11. 

m    m    9 

.3 

'    29. 

.3 

3D. 

»     >     • 

.3 
in 

31. 

•    •     • 

.4 


OWENS   RIVER   DRAINAGE   BASIN. 
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TINEMAHA    CREEK   NEAR   TINEMAHA,  CAL. 

Tinemaha  Creek  is  tributary  to  Owens  River  from  the  eastern 
slope  of  the  Sierra  Nevada. 

The  station  was  established  December  7,  1906.  It  is  located 
about  500  feet  south  of  the  Peterson  ranch  house,  about  8  miles 
south  of  Big  Pine,  and  about  1  mile  west  of  Fish  Springs  schoolhouse. 

The  channel  is  straight  for  about  40  feet  above  and  for  30  feet 
below  the  measuring  section,  and  the  velocity  is  moderate  at  ordi- 
nary stages.  Both  banks  are  steep,  about  5  or  6  feet  high,  and 
covered  with  a  scrubby  growth.  The  bottom  is  composed  of  clean 
gravel  and  is  not  likely  to  shift.  There  is  one  channel  at  all  stages, 
and  at  low  water  the  width  is  about  10  feet  and  the  depth  0.5  feet. 
The  section  is  good  and  gagings  are  made  by  wading. 

The  gage  is  a  vertical  staff,  graduated  to  feet  and  tentlis,  and 
nailed  to  a  post. 

The  following  measurement  was  made  December  7,  1906: 

Width,  7  feet;  area,  4  square  feet;  gage  height,  0.50  foot;  discharge,  5.9  Becond- 
feet. 

Daily  gage  height,  in  feet,  of  Tineniaha  Creek  near  Tineviaha,  Cal.,for  1906. 


Day. 

Dec. 

1 

14. 
15. 
16. 
17. 
1  18. 
15. 
20.. 

Day. 

Dec. 

0.5 
.5 
.4.5 
.45 
.4    , 
.4 
.4 

Day. 
21 

1 

Doc. 

1 

0.4 
.5 

■i  ' 

.5 

1 

28.. 
29.. 
30.. 
31.. 

Day. 

Dec. 

7... 

.••.«••••••. 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 

0.5 

8... 

22 

.6 

9... 

23 

24 

25 

.6 

10. .. 

'***'"*"**'" 

.5 

11. .. 

12. .. 

26 

13- .. 

27 

TABOOSE   CREEK   NEAR   TIBBETTS,    (^AL. 

Taboose  Creek  is  tributary  to  Owens  Kiver  from  the  eastern  slope 
of  Sierra  Nevada. 

The  station  was  not  established  regularly  until  August  20,  1906, 
though  discharge  measurements  were  made  throughout  the  year. 
It  is  located  about  15  miles  north  of  Independence,  2  miles  north- 
west of  Tibbetts  railway  station,  and  about  one-half  mile  west  of 
the  crossing  on  the  lower  main  highway. 

The  channel  is  straight  for  about  50  feet  above  and  50  feet  below 
the  station,  and  the  velocitv  is  moderate.  Both  banks  are  rather 
st^ep  and  3  to  4  feet  high  and  are  not  likely  to  overflow.  The  bed 
and  banks  are  sandy,  with  little  vegetation,  and  the  channel  is  sub- 
ject to  slight  change.  At  low  stages  the  stream  is  about  10  feet 
wide  and  0.5  feet  deep. 

Discharge  measurements  are  made  from  a  board  used  as  a  foot- 
bridge. 
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SURFACE   WATER   SUPPLY,   1908. 


The  gage  is  a  vertical  staff,  about  3.5  feet  long,  graduated  to  feet 
and  tenths,  and  nailed  securely  to  a  post  driven  in  the  bank.  Tlie 
bench  mark  is  a  spike  driven  in  the  base  of  a  cotton  wood  tree  2  feet 
south  of  gage;  elevation,  3.75  feet  above  the  zero  of  the  gage. 

IHsrhargr  mcasHrrmmts  of  Taboose  (*rcfk  near  TihhetU,  Cal.,  by  G.  R.  Shuey  in  19f*t'. 


DaU' 


vvifith    Amaof     dagvi       Dis- 
>>iui.n.  jy^.tjoii.    height,   change. 


Dato. 


Width. 


Area  of     Gaee 
section,   height. 


January  18 . 
Fehnian'  21 
March  21).... 

March  27 

April  6 

April  12 

April  19 

April  24 

May  2 

May8 

May  16 


Frft. 


Sq.  ft. 


Ft  ft. 


7.0 


3.2 


7.4 

8.0 
7.8 


4.r) 
7.1 
6.9 


Set. -ft. 
3.6 
2.7 
3.6 
3.5 
3.4 
4.2 
8.0 
8.4 
6.8 

12 

12 


Ma..  23 

June  1 

June  11 

July  2 

July  7 

July  14 

Juiy27 

Aujru8t2a 

OctolierSa... 
December  8  a . 


Feet. 

Sq.  ft. 

7.8 

7.4 

7.8 

5.9 

7.0 

7.8 

8.0 

10 

10 

14 

10      , 

15 

8.5 

12 

6.0  1 

6.9 

3.7 

1.9 

4.0 

1.8 

Feet 


35 
80 
65 


Di?- 

CfaAIE^'. 

u 

»♦.  5* 

29 

♦^ 

."* 

43 

23 
3  4 
3.6 


I 


a  Meajiured  at  ivigular  station. 


Daily  gage  height,  in  feet,  of  Taboose  Creek  near  Tibhetts,  Cal.,  for  1906. 


Day.         ,  .\ug.  Sept. 

1 ' 2.1 

2 2. 1 

3 2.1 

4 2.2 

5 2.2 

6 2.18 

7 2.2 

8 2.18 

9 2.  2 

10 .' 2.2 

11 2.2 

12 2.2 

13 2.2 

14 2.2.') 

15 2.2.') 

16 2.26 


Oct.  i 

1 

1.85 

Nov. 

'i.'7" 
"i.'7" 

"i.'s" 

Doc. 

1.75 
"'i.7"" 

"i'.i" 
"i.'w" 

1.6.5 

Day. 
17 

Aug. 

Sept. 

2.25 

2.28 

2.25 

2.15 

2.1 

2.05 

2.07 

1.95 

1.9 

1.88 

1.9 

1.9 

1.88 

1.85 

Oct. 

1.81 

Not.     Dec. 
1.75   

l.ST) 

18 

19 

20 

21 

•22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

■  i'so" 

2.32 
2.35 
2.30 
2.25 

"iis' 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

16 

1.85 
1.S5 
1.85 
1.84 

"i'.sb 

1. 75 

1.6 

1.75    

1.6 

"i.'8(V 
1.82 

1.80 

"i'.m 
....... 

"i.75 1.6 

1.75 

'*i.65 

1.6 

1 

1.8 

1.75    

1.82 

1.7 

1.65 

1.8 

1.75          1.6 

I.S2 

1.7 

1.65 

1.T8 

1 

1 

Monthly  diseharge  of  Taboose  Creek  near  Tibbetts,  Cal.,  for  1906. 


Month. 


Janimry 

Febriiar>' 

March . .' 

April 

May 

JunC 

July 

A  ugust 

Septomlwr 

October 

NovcinlMT 

Deceinber 

The  vear. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum.  |    Mean. 

acre-feet. 

4.0  1               3.3  1           3.7 

2S 

3.0                 2.7  ,           2.9 

161 

3.6 

3.0 

3.3 

M3 

8.4 

3.4 

5.8 

345 

12 

6.8 

10.4 

6*1 

28 

9.0 

21.8 

\.m 

56 

29 

46.3 

2.s:tii 

40 

15 

25.7 

l.bK^ 

21 

6.6 

15.0 

?«C 

5.6 

3.2 

3.7 

228 

4.0 

3.0 

3.6 

214 

4.0 

1 

3.0  1           3.5 

215 

1             56 

3.0            12.1 

8.  sea) 

Note.— Daily  discharge^  prior  to  August  19  was  obtained  by  inteipolatlon  between  niea8ureinent& 
V^alues  are.  approximate. 
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GOODALE   CREEK   NEAR   TIBBETTS,    CAL. 

Groodale  Creek  is  tributary  to  Owens  River  from  the  eastern  slope 
of  the  Sierra  Nevada. 

The  station  was  established  September  20,  1906.  It  is  located 
where  the  stream  leaves  the  foothills,  about  13  miles  north  of  Inde- 
j>endence,  4  miles  west  of  Tibbetts  railway  station,  and  one-fourth 
mile  west  of  the  upper  road  crossing. 

The  channel  is  straight  for  20  feet  above  and  15  feet  below  the 
measuring  section,  and  the  current  is  swift  at  all  times.  Both  banks 
are  low,  clean,  and  sandy,  but  not  likely  to  change  materially.  There 
is  but  one  channel  at  all  stages  and  discharge  measurements  are 
made  from  a  plank  used  as  a  footbridge.  At  low  water  the  stream 
is  about  8  feet  wide  and  neariy  a  foot  deep. 

The  gage  is  a  vertical  staff  nailed  securely  to  a  post  driven  in  the 
bank.  The  reference  bench  mark  is  the  top  of  a  piece  of  steel  driven 
in  the  ground  about  5  feet  south  of  gage  and  witnessed  by  a  guard 
stake;  elevation,  2.10  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Goodale  Creek  near  Tibbetts,  Cal.,  by  G.  R.  Shuey,  in  1906. 


Date. 


Width. 


Area  of     Gage 
section. ,  height. 


April  12 
April  24 
May  2 
May  9 
May  16 
May  23 
June  I. . . 
June  11a 


Dis- 
charge. 


Sec.-ft 
2.6 
4 
2 
7 
7 
7 
4.9 
11 


Date. 


June  19o 

July  2o 

July  7  o 

July  14  «. 

July  27  o 

October  31  fr. 
December  8 1> . 


Width. 


Feet. 


Area  of  |   Gase   ,    Dis- 
section. :  height.  I  chaise. 


Sq.ft.   !    Feet. 


4.4 

5.6 
6.0 


4.1 
3.4 
3.6 


0.60 
.60 


Sec.-ft. 

17 

27 

27 

8, 

5 


7 
4 
4.6 


o  At  upper  road  crossing.  b  At  regular  station. 

Daily  gage  height,  in  feet,  of  Goodale  Creek  near  Tibbetts,  Cal.,  for  1906. 


Day. 

Oct. 

Nov. 

Dec. 
0.60 

Day. 

Oct. 

Nov. 

Dec. 

Day. 
23 

Oct. 
0.62 

Nov. 

Dec. 

1 

0.68 

!  12 

2 

13 

14 

..'  6.60 

o.m 

6.55 

24 

0.60 

0.50 

3 

.68 

0.50 

.60 

25 

.60 

4 

15 

16 

..;  .60 

.60 

.55 

26 

.50 

5 

.50 

.60 

27 

28 

.60 

.60 

6 

.65 

17 

18 

19 

..   .62 

.65 
"'.'65" 
".65" 

".'56 
""."56" 

""."56" 

i 

7 

.60 

.55 
.60 

29 

.60 

.60 

.50 

8 

30 

9 

.62 

20 

21 

..   .60 

31 

.60 

10 

.55 

11 

.61 

.55 

22::::::::::::':::  :: 

1 
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SURFACE    WATER   SUPPLY,   1906. 
Monthly  discharge  ofGoodale  Creek  near  Tibbetis,  CaL.Jor  19^)6. 


.Taniiarv 

Month. 

1 

DiachaifTP  in  second 
Maximum.   Minimum. 

l-feet.         ' 

Mean. 

1 

«2.0  ' 

«1.0 

«l-0 

3.5 

6.3 

11.2  , 

19.0  I 

6.4 ; 

5.9 

5.6 
5.3 

4.3 ; 

Tot 

acrr- 

Fcbniiirv 

'ti 

March . .' 

-i 

^^"•.•.•.::::::::::; 

4.2 
7.5 

16 

27 
6.6 
6.3 
6.3 
5.6 
4.6 

2.6 
2.5 
4.9 
6.8 
6.2 
4.8 
5.4 
5.0 
4.0 

J* 

J  UIM» 

Julv 

ttt' 

A  u^ust 

.?-t 

8ept4»ni!x»r 

OctolXT 

:-M 

Novemlior 

IVwinlMT. 

i'4 

The  year 

27 

.0, 

4  .*+» 

oERtimatcH] 

NoTK.— Th<'  <lHily  ditieharK^  from  April  to  Septeralwr  was  obtained  by  interpolation  between  mei- 
urements.     Vahn»s'an»  approximato. 

DIVISION    CREEK    XEAR    INDEPENDENCE,  CAL. 

Division  Crock  is  tributary  to  Owens  River  from  the  eastern  slope 
of  Sierra  Nevada,  and  measurements  are  made  near  where  it  leaves 
the  foothills  and  enters  the  valley. 

The  station  was  established  January  10, 1906,  but  no  gage  record 
was  kept  until  September.  It  is  located  about  10  miles  north  of  Inde- 
pendence on  the  upper  road  crossing,  about  IJ  miles  west  of  the 
Rickv  ranch  house. 

The  channel  is  straight  for  about  10  feet  above  and  20  feet  below 
the  station.  Both  banks  are  low,  and  composed  of  gravel  covered 
with  weeds  which  extend  a  foot  or  two  into  the  water;  thev  are  not 
subject  to  overflow.  The  bed  is  also  of  gravel,  but  is  clean  and  not 
likely  to  change.  The  velocity  is  moderate  and  there  is  one  channel 
at  all  stages.  At  low  water  the  stream  is  6  or  8  feet  wide  and  about 
a  foot  deep.  Discharge  measurements  are  made  from  a  plank  used  as 
a  footbridge. 

The  gage  is  a  vertical  staff  driven  in  the  ground  and  nailed  to  a 
post.  The  bench  mark  is  the  top  of  a  steel  gad  driven  in  the  ground 
near  a  willow  tree  20  feet  west  of  gage;  elevation,  4.45  feet  above  zeru 
of  gage. 
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Discharge  vieasurements  of  Division  Creek  near  Independence,  Cal.,  by  G.  R.  Shuey,  in 

1906. 


Date. 


January  18.. 
Ffihruary  15. 
February  21. 

March  3 

March  15 

March  20.... 
March  27.... 

April  6 

April  12 

April  18 

April  24 

May2 

May  9 


Width. 


Area  of 
section. 


Gaee       Dis- 
height.  I  charge. 


Feet.   '   Sq.ft. 


Feet. 


Sec.-ft. 
8.1 


Date. 


'  vvirtth    Arpa  of  I  Gage       Dis- 
I  ""  *°^"-  section,   height. ,  charge. 


2.23 
2.23 


3.0 


2. 
2. 


25 
30 


5.1 
5.1 
5.0 
9.0 
5.4 
4.7 
4.9 
5.4 


6.4 
6.6 


3.0 
3.3 


2.25 
2.30 


I 


6. 
7. 
6. 

7. 


I 


May  16 

May  23 

June  1 

June  11 

.June  19 

June  25. 

July  2 

July  7 

July  14 

July  27 

August  18  a. 
October  31 . . 
December  8 . 


Feet. 
6.5 


Sq. 


i. 


t. 
3 


Feet. 
2.26 


Sec 


6.5 

3.3 

2.26 

6.2 

3.1 

2.25 

6.1 

3.3 

2.28 

6.1 

3.7 

2.30 

6.3 

4.3 

2.35 

6.3 

4.2 

2.40 

6.6 

5.0 

2.45 

7.0 

6.7 

2.65 

6.5 

7.1 

2.95 

4.0 

4.0 

1.10 

5.5 

4.8 

2.60 

5.5 

4.2 

ff 

2.55 

7.5 
7.5 
6.0 
7.7 
9.2 
9.9 

11 

13 

17 

22 

12 

14 

11 


o  Measured  at  ranch  house. 


Daily  gage  height,  in  feet,  of  Division  Creek  near  Independence,  Cal.,  for  1906. 


Day. 


Aug.    Sept.  Oct.    Nov.    Doc 


1. 
2. 
3. 

4. 
5. 

G. 

^ 
i . 

H. 

\f. 
10. 
II. 
12 
13 


14. 
l.">. 


1(>. 


1.1 
1.1 

1.1 ; 

1.1  ' 

1.1 

1.1 

1.1  i 

1.1  ' 

1.1 , 

1.1 

1.1 

1.1 

1.1 

1.1 

1  1  . 

1.1 1 


2.5 


2.6 


2.65 


2.55 


2.6 


2.62 


2.5 


Day. 

1 
Aug. 

1 

Sept. 

Oct. 

Nov. 

Dec. 

17 

18 

*  *  *  (     ^ ' . 

:::'  1:1 

■  •  •             »•    A 

...|     11 

1 

• 

2.55 

•      *  '  *  " 

19 

20. 

21 

2.6 

22, 

23, 

2. 65 

2.5 

24.    . 

25. 

2.4 

26 

27. 



1 

28.   . 

2.6 

29.    , 

?K)     . 

2.6.5 

2.5 

31... 

2.6 



NoTB-—  From  August  18  to  September  18  the  gage  record  was  kept  at  the  ranch  house. 

Monthly  discharge  of  Division  Creek  near  Independerur,  Cat.,  for  1906. 


January.. 
February, 
March 


April. 
May. 


June 

July 

August 

Septcralwr. 
<>ctot>er... 
November. 
December. 


Month. 


Discharge  in  second-feet. 


The  vear 


22 


Total  In 


num. 

Minimum.  | 

Moan.    ' 

acre-feet. 

8.1 

5.3 

6.7 

412 

5.3 

5.0  i 

5.1 

283 

9.0 

4.7 

6.1 

375 

7.4 

4.8 

6.0 

357 

7.9 

6.1  1 

7.3 

449 

10 

6.0 

8.4  , 

500 

22 

10 

17.2  I 

1,060 

20 

12 

14.3 

879 

12 

10 

10.9  ' 

649 

14 

10 

12.6 

775 

14 

8.0 

11.5  ; 

r»84 

11 

10 

10. 1  1 

621 

4.7 


9.7 


7,040 


Note.— The  daily  discharge  prior  to  .\ugust  18  was  obtained  by  interpolation  between  measure- 
nients.    Values  are  approximate. 
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50  SURFACE    WATER   SUPPLY,   1906. 

EIOIITMILE   CREEK    NEAR    INDEPENDENCE,    CAI-. 

Eightmile  Creek  is  tributan-  to  Owens  River  from  the  eastern  slope 
of  Sierra  Nevada;  measurements  are  made  near  where  the  stre^im 
leaves  the  foothills  and  enters  the  vallev. 

The  station  was  established  September  20,  1906.  It  is  located  on 
the  upper  road  crossing  about  8  miles  north  of  Independence  and 
about  300  feet  beyond  the  Eightmile  ranch. 

The  channel  is  straight  for  about  15  feet  above  and  10  feet  below 
the  station.  The  bottom  is  of  gravel,  not  likely  to  shift,  but  both 
banks  are  very  low  and  liable  to  overflow.  The  velocity  is  high  and 
there  is  only,  one  channel  at  low  water,  but  at  high  water  there  are 
two  or  three.  At  low  water  the  stream  has  a  width  of  about  6  feet 
and  a  depth  of  0.5  foot.  Measurements  are  made  from  a  plank  used 
as  a  footbridge. 

The  gage  is  a  staff  graduated  into  feet  and  tenths  and  nailed  to  a 
post.  The  bench  mark  is  a  spike  driven  in  fence  post  10  feet  east  ol 
gage;  elevation,  1.49  feet  above  the  zero  of  the  gage.  During  10i>6 
no  gage-height  record  was  kept. 

Discharge  mrasfirfmrnts  of  Eight  mile  (^efk  near  Independence,  Vol.,  by  (i.  H.  Shmy.  iu 


Diitt'. 

'  Width. 

1 

Ft  ft. 

.VriM  of 
sifiioii. 

Sq.  Ft. 

1) 

chtt 
Sec 

is- 
rge. 

May*23 

June  I 

June  19 

Juno  25 

Julv  7 

Width. 

1 

F.el.    , 

\'....\'"A.i\ 

4.0 

'        4.0 

1 

An*rt  of 
stvtion. 

Sq.ft. 

l.S 

2-0 
2,b 

charp- 

Fi'bnmrv  1.5,    . 

-ft.   ' 
2.7  , 
2.5 

5.0  , 

3.4 ; 

3.0 
3.4 

4.1  1 
3.7 

4.:)  ' 

4.4 

5/r  -.''. 
4  4 

March  :J 

Mjirt'h  l."» 

4'. 

7.* 

*I....-li  27      . 

, 

*i  J 

April  ti 

i: 

April  IH 

April  lA 

Mhv  2 

May  Si 

May  K. 

4.0  ' 
4.0 

4.0 

1 

Hi 

July  27 

Augi'st  18 

9. 5 

3  *> 

."..  I 
3-2 

2.S 
3. ."» 

Ortol>or31rt 

Deccmlx^r  8 

• 

fio 

8.0 

1 

« (iag«'  height  0.40  foot  at  n^gular  station. 
Month}  II  (iisvhunjv  of  Eight  mile  Creek  near  independence,  CaL./or  19(/f). 


Month. 


Discharge  in  second-feet.  _ 

_        _ Total  in 

Maximum.    Minimum.      Moan.       ^^rc^u^'i 


Janua  ry 

February ,  2.8 

M ;  1  rr  •  h '  5. 0 

A  p  ril 4. 1 

Ma  V 4. 6 

J  urle I  13 

Julv :  20 


03.0  1>4 

2.5  2.7  jy 

2. 5  .3. 7  2> 

3. 0  3. 4  I  -Jif^ 

3.7  4.3  I  i>i4 

4. 0  7.  f>  ,  4-^' 

13  16,3  !.»«• 


Aijpust 14      I              1!  12.6'  773 

Septeinber '              11                      8.3              9.8  i  >• 

Octolnr 8.2'               5.0              6.7  1  4:. 

November 1 a  5.0  ?•'' 

De<'eniher , a5. 0  ■  -1«17 


The  vear ' i 6.7,  4,'**i'» 


"  P' St  i  ma  ted. 

Note.  -The  daily  disf*h.'irp\  February  to  October,  was  obtained  by  interpolation  l)etween  measure- 
ments.    Valiie-s  are  approximate. 
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OAK  CREEK  NEAR  INDEPENDENCE,  CAL. 

This  station  was  established  June  15,  1905,  about  1  mile  west  of 
old  Fort  Independence.  The  conditions  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  177,  page  83. 

A  new  station  was  established  October  1,  1906.  It  is  located  at 
Beirs  flour  mill,  about  3  miles  northwest  of  Independence,  and  just 
above  the  division  boxes  which  divide  the  stream  into  three  parts. 

The  channel  at  the  point  of  measurement  is  a  flume  12  feet  wide 
and  1  foot  deep,  with  a  gravel  bottom  which  has  to  be  cleaned  out 
after  high  water.  At  very  high  stages  the  stream  divides  above  the 
flume  and  forms  two  channels.  Measurements  are  made  by  wading 
or  from  a  plank  used  as  a  footbridge. 

The  gage  is  a  staff  nailed  to  a  post  on  the  north  side  of  the  stream. 

Discharge  measurejuents  of  Oak  Creek  nrar  Independence,  Cal.,  by  G.  R.  Shney,  in  1906. 


Date. 


February  14, 
F»>bruarv21. 
March  Z'..... 

March  10 

March  20.... 
March  27.... 

April  6 

April  12 

April  21 

April  24 

Mhv2 

Mav9 

May  14 


vv?fith    -'^rea  of     Gage  i    Dis- 
*^  '"''"I  section,   height,  charge. 


Date. 


Feet. 


Sq.ft. 


Feet. 
0.-20 
.20 


4 
4 

4 
4 
4 

5 


3.5 
4.3 
4.6 
4.1 

as 

6.9 


.30 
.50 
.50 
.44 
.90 
.98 


Sfc.'ft. 
7.7 
7.1 
7.5 
7.5 
7.5 

a9 

8.5 
10 
14 
17 
14 
26 
27 


May  23 

June  3 

June  10  a 

June  23 

July  7 

July  14 

July  27 

August  9 

.August  20 

Septem  ber  23. 
OctofH^r20... 
Novenilier  19. 
December  21 . 


Width.  I 


Feet. 
5 
5 


Area  of  |    Gage   |    Dis- 
Roction.   height. ;  charge. 


Sq.  ft. 
7.7 


/.  i 


Feet. 
1.08 
1.08 


18 
18 
17 
16 
16 
14 


12 
12 
12 


21 

26 

24 

23 

22 

20 
6.0 
4.8 

5. 6 


.35 

.:« 

.25 


Sec.-fl. 
34 
36 

m 

93 
162 
143 
132 

77 

68 

21 

17 

12.4 

10.6 


a  Measured  in  two  channels. 


Daily  gaye  height,  in  feel,  of  Oak  Creek  near  Independence,  Cal..  for  1906. 


1 

0.40 

2 

.40 

3 

.40 
.41 
.42 
.40 
.40 
.40 
.40 
.40 
.40 

4 

5 

6 

7 

8 

9 

10 

11 

Oct.    Nov.,  Dec, 


0.30  '  0.20 
.30  I     .2.5 


.30 
.30 
.30 
.30 
.30 
.30 

.:« 

.30 
.30 


.30  , 
.30  I 
.30 
.30  I 
.30  I 
.30  , 
.30  I 
.30 
.30 


I 


Day 


12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 .. 
22.'..'..'. 


Oct.    Nov.    Dec. 


0.40 

.40  I 
.40 
.40  I 
.39 
.39  I 
..3S 

.38  I 
.35  I 
.3.5  , 
.35 


0.30 
.30 
.30 

.m 

.30 
.30 
.30 
.30 
.30 
.30 
.30 


0.30 
.30 
.30 
.30 
.30 
.25 
.25 
.25 
.25 
.2.5 
.20 


Day. 


Oct.    Nov.    Dec. 


23 
24 
25 
26 
27 
28 
29 
30 
31 


.36 
.36 
.35 

.a5 

.30 
.30 
.30 


0. 37  0. 25 
.36  I  .25 


;2.5 
.25 
.20 
.20 
.20 
.20 


0.25 
.25 
.25 
.25 
.25 
.25 
.25 
.20 
.20 
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SURFACE    WATEB   SUPPLY,   1906. 


Monthly  discharge  of  Oak  Creek  near  Independence^  Vol.,  for  1906. 


Month. 

Discharge  in  aecond-feet. 

ToUl  in 

Maximum.    Minimum. '    Me^n. 

aere-feet. 

Januan' 

•  6.0 

K' 

February 

7.7 

7.1 

7.3 

7.8 

11.0 

*^ 

Marrh 

&0 

17 

36 
128 
162 
100 

51 

26 

12 

12 

7.4 
8.5 

^ 

April 

:» 

May 

14                28w0 

36           ee.9 

113              140 
53               73.5 
20               32.2 
12               30.5 
10               11.8 
10               11.3 

1  TSi 

June 

July 

4.:* 

Aiif^nat 

K,'^ 

September 

1.&' 

October 

l.-V 

Novem])er 

T-C 

December 

*c 

The  year 

162 

35lO 

2»  JUO 

«  Estimated 

I. 

Note.  The  daily  discharge  February  to  September  was  obtained  by  interpolation  betvwn  meas- 
urements: after  October  1  a  rating  table,  based  on  three  discharge  measurements,  was  used:  vsiues 
are  approximate. 

INDEPENDENCE  CREEK  NEAR  INDEPENDENCE,  CAL. 

The  old  station  at  the  city  waterworks,  which  was  established  June  15, 
1905,  was  wrecked  in  June,  1906,  and  a  new  station  was  established 
on  August  20,  1906.  It  is  located  about  1  mile  west  of  the  town  of 
Independence  and  about  300  feet  above  the  waterworks  for  the  town. 

The  channel  is  straight  for  about  40  feet  above  and  30  feet  below 
the  station.  Both  banks  are  high  and  rocky  and  not  liable  to  over- 
flow. The  bed  is  also  rocky,  but  clean  and  fairly  permanent.  There 
is  one  channel  at  all  stages  and  the  velocity  is  high.  At  very  high 
stages  the  section  may  change  on  account  of  the  displacement  of 
bowlders.  Measurements  are  made  from  a  plank  used  as  a  foot- 
bridge. At  low  water  the  stream  is  about  10  feet  wide  and  0.5  foi)t 
deep. 

The  gage  is  a  staff  nailed  to  a  post  on  the  south  bank  of  the  creek. 
The  bench  mark  is  a  spike  driven  in  a  willow  tree  about  10  feet  east 
of  gage  on  south  bank;  elevation,  1.32  feet  above  zero  of  gage. 

Discharge  measuremrnts  of  Independence  Creek  near  Independence,  Cal.,  in  I9(t6. 


Dato. 


January  23  . 
January  .JO  . 
Fobniarv  13. 

March  2' 

March  2.'> 

April  5 

April  14 

April  22 

April  30 

Mav  10 

Mav'22 

Mav  29 


Width. 


Area  of     Oage 
section,    height. 


Feet.   I   Sq.  ft. 


9 
10 

9 
10 
10 

9 


4.6 
5.9 
6.1 
7. 
11 
9. 


)  I 


Feet 
0.42 


3(1 


..50 
.00 
.61 
.80 
.98 
.87 


Dis- 
charge.: 


Sec.'ft. 
4.5 
2. 
2. 
4. 
4. 


5, 
6. 
11 
11 
25 
43 
32 


8 
4 
6 
9 
0 
6 


Date. 


June  4 

June  12 

June  23 

July  1 

July9 

July  19 

August  9 

September  11. 
September  23. 
October  20. . . 
November  13 


Width. 


Feet. 
8 
13 
11 
11 
11 
11 


Area  of  ;   Gace       Dis- 
section, hei^t.  chiii^' 


Sq.fl. 

FeH. 

S«.-fl. 

&6 

o.sr, 

.11 

18 

1.  .kS 

!» 

17 

I» 

16 

116 

20 

144 

22 

137 

13 
9.1 
6u6 
6.6 


.90 
.67 
.50 
.45 


16 

...1 


NoTK.—Mea.suromonts  January  to  August  were  made  at  old  station;  tbe  gage  was  out  after  June 
12.    Measunnm-nts  Septeml)or  to  November  were  made  at  new  station. 
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Daily  gage  height^  in  feet,  of  Independence  Creek  near  Independence  j  Cal.yfor  1906. 


Day.     Sept. 

Oct. 
0.6 

Nov. 

Dec. 

1 

Day. 

1 

Sept. 

Oct. 

Nov. 

1 
Dec.       Day.     Sept. 

1 

I 

Oct. 

Nov. 

Dec. 

1 

12 

0.4 
.45 
.5 

! 
0.4    i  23 1  0.67 

2 ' 

0.5 

0.5 

13 

14 

0.8      0.6  1 

".'4' 

1  24 

0.4 

0.4 

3 0.9 

.6 

25 

26 

.7 

4 

.5 

.5 

15 

16 

.8 

.6 

.5 

.4 

5 9 

.6 

1 

.4 

.5 

27..:.. 

1  28 

.6 

6 1 

.4 

.4 

17 

18 

.8 

.4 

.5 

7 9 

.6  1 

.4 

.4 

'  29 

30 

...... 

.7 

8 

.6 

.4 

19 

20 

.8 

.4 

9 

.5 

.6 

.4 

31 

.4 

10 1 

.5 

.4 

21 

22 

.7 

.7 
.6 

V 

11 9 

.7 

.5 

.5 

1 

1 

1 

Montf 

ily  discharge  of  Independ 

ence  ( 

yeek  near  Independence, 

Dischaigu  in  spc* 

Maximum.    Minimui 

1 

CaL,  for  1906. 

Month. 

jnd-feet. 
n.  1    Mean. 

Totalin 
aoie-leet. 

January 

4.5 
4.2 

2.8'            4.0 
2.  4  '           2. 8 

246 
156 

March 

5. 0  '                4.  4               4. 8 

295 

April 

11 
43 

226 

1            144 

'             84 

36 

16 

10 

7.5 

5. 0              8. 0 

476 

May 

12 

31 

88 

37 

15 
7.5 
4.0 

29.6 
96.4 
127 
54.4 
22.9 
12.4 
6.1 

1,820 

IT  ^ 

June 

July 

August 

September 

Octol)er 

November 

6,740 
7,810 
3,340 
1,360 
762 
363 

4. 0               5. 2 

320 

1 

226 

2.  4  I           31. 1 

22.700 

1 

Note.— The  dally  discharge,  January  to  August,  was  obtained  by  Interpolation  between  measure- 
znents.    Values  are  approximate. 

SHEPHERDS  CREEK  NEAR  INDEPENDENCE,  CAL. 

Shepherds  Creek  is  tributary  to  Owens  River  from  the  eastern 
slope  of  Sierra  Nevada.  No  regular  station  has  been  estabhshed  on 
this  stream,  but  a  sufficient  number  of  measurements  have  been 
made  during  1906  to  warrant  a  rough  estimate  of  the  yearly  flow. 
All  measurements  have  been  made  near  the  foothills. 

Discharge  measurements  of  Shepherds  Creek  near  Independence,  Cal.,  by  G.  R.  Shuey,  in 

1906. 


February  7 
April  14. . . 
April  22... 

U&y  1 

May  10 

May  18 

May26.... 

June  2 

June  12 


Discharge. 

1 

Sec.'ft. 

1.7 

6.2 

16 

9.8 

34 

32 

27 

15 

60 

June  21 

June  20 

July9 

July  23 

September  10. 
October  22. . . 
November  14. 
December  19. 


Sec.-ft. 
95 


70 
109 
111 
11 
1.2 
.3 
3.4 
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SURFACE   WATER   SUPPLY,  1906. 


Monthly  discharge  of  Shepherds  Creel:  near  Independence,  Cal. ,  for  1906. 


D^schar^  in  sccond-f€M>t. 


Month. 


Maximum.    Minimum.       Mean. 


ToUl  \'- 
acTi-f  ^ : 


January 
Fobn 


lary 


t 


Man'h. 

April 

May 

Juri»' 

July 

.\UKU8t 

8<»ptpmb(»r. 
C)ctol)cr. . . 
NovomN'r. 
Dtvemhipr. 


16 
34 
05 
111 
93 
31 
5. 


4.5 
9.8 

15 

78 

33 
5.5 
1.0 


2.0 

2.0 

2.0 

9.0 

2&5 

62.2 

104 

63.0 

12.0 

2.6 

.5 

3,0 


f.  ^tfl 
3.-" 
7.4 

It.. 

.'4. 


Tho  year. 


24.1 


I7.tft' 


N()TK.— Tho  daily  disk'harK»\  .\pril  to  Octolxr,  was  obtalncHi  by  intorpolation  liotui'een  mt'a.'un^ 
ments;  moan  tor  other  montn.s  ostimatod.    Valiios  arc  approximate. 

MOFFETT   CREEK    NEAR    INDEPENDENCE,    CAL. 

MoflFett  Creek  is  tributary  to  Owens  River  from  the  eastern  slope 
of  the  Sierra  Nevada.  No  regular  station  has  been  established  but 
during  1906  enough  measurements  were  made  to  justify  a  rough 
estimate  of  the  yearly  flow.  All  measurements  were  made  near  the 
foothills. 

Discharge  measurements  of  Moffett  Creek  near  Independence,  Cal.,  by  G.  R.  Shuev.  in 

19()6. 


Note.— The  daily  discharge  April  to  October  was  obtained  by  intei"  olation  between  measurements; 
mean  for  other  months  estimatcKl.    Values  are  approximate. 


Date. 

-  -   —   - 

-  - 

Diachargi>. 

Src.-ft. 
1.5 

1 

1 

Date. 

1 

Dischaip'. 

See.-ft. 
44 

27 

2S 
-1 

April  14... 

1 

1 

1  June  21  a 

i 

April  22  o  . 

6.5 
3.9 
14 

1  June  29  a 

....-., 

Mav  la... 

1  July  9 

May  10  a  .. 

1  July  23  a 

1 

Mav  18 

14 

SeptemlxT  10  o 
()ctol)er22o  ... 
December  19  6  . 

May  26 

■     15 
10 
37 

Juno  2 

a  Mejisured  at  < 
Monthly  discharge 

Month. 

ilversl 
of  M 

■ 

Juno  12 

on  gates. 
offett  Creel 

6 

;  near  Independence, 
Discharge  in 

Estim 
Cal., 

secont 

Ated. 

for  1906. 

l-feet. 
Mean 

1.0  1 
1.0  , 
1.0 
3.2 
12.5 
31.3 
30.3  1 
13.4 
4.3  1 
2.0, 
1.0  ' 
.5 

— —    — 

Totalin 
a<rre-fcei- 

1 

i  Maximiun. 

Minimum. 

January . . 

1 

61 

'^ 
61 
191 

l.^t^i 
l.Srii' 

123 
w 
31 

February i 

March ' 

April 

Atay 

June 

July 

August. . .. 

1              6.5 

1             15 

44 

39 

19 

1.5 
3.9 

10 

19 
8.2 
2.9 
1.3 

September. 
Octol)er... 
November. 

•  •  ■  > 

7.8 

2.9 

1 

December 

ear. 

The  V 

' 1 

8.5 

6,1-V 

1 
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GEORGES  CREEK  NEAR  INDEPENDENCE,  CAL. 

Georges  Creek  is  a  tributary  to  Owens  River  from  the  eastern 
slope  of  the  Sierra  Nevada.  No  regular  station  has  been  established, 
but  enough  measurements  were  made  during  1906  to  warrant  a 
rough  estimate  of  the  flow  for  the  year.  Measurements  were  made 
at  or  above  the  division  gates. 

Discharge  mcasuTCTnents  of  Georges  Creek  near  Independence^  Cal.^  byG.  R.  Shuey,  in  1906. 


Date. 

— 

Distl 
Sec 

large. 

■-ft. 
1.0 
5.1 

14 
7.4 

21 

28 

20 

53 

Date. 



Discharge. 

February  7 

1  June  29 

Sec.-ft. 
66 

April  14 

'  July  9 

84 

April  22... 

,  July  23 

102 

Mav  1 

Aupust  10 

42 

Mav  10 

Octolwr  21 



4.5 

Mav  18 

-  ..  -  ' 

October  30 



3.1 

May  2i> 

December  19 

1.6 

June  12 

Cah, 

seeonc 
mum. 

for  1906 

Monthly  discharge  of 

, 

knee. 

Georges 

Creel 

;  near  Jndepend 

■ 

Month. 

• 

Dischai 
Maximum. 

rge  in 
Mini 

l-feet. 
Mean. 

Total  in 
acre-feet. 

January . . 

_     1                  

al.O 
ol.O 

a2.0 

10.3 

21.1 

52.9 

86.9 

42.3 

21.0 

7.7 

2.6 

1.7 

61 

February ' 

56 

March . .'. ' 

123 

April 

May 

June 

July 

August 

Septcniber 

14 

29 

68 

'            102 

72 

29 

613 

7.4 

31 

70 

29 

14 
3.0 
2.1 
1.4 

1,300 
3,150 
5.340 
2,600 
1.250 

October. . . 

1             14 

473 

November. 

3.0 

155 

December. 

«  *  «  • 

ear. 

2.1 

105 

The  y 

;          102 

20.9 

15,200 



«  Estimated. 

Note.— The  daily  discharge  April  to  November  was  obtained  by  interj^olation  between  measure- 
ments.   Values  are  approximate. 

LONE    PINE    CREEK    NEAR    LONE    PINE,    CAL. 

Lone  Pine  Creek  is  tributary  to  Owens  River  from  the  eastern  slope 
of  the  Sierra  Nevada.  The  station  was  established  September  25, 
1906.  It  is  located  about  three-fourths  mile  west  of  the  town  of 
Lone  Pine  and  about  500  feet  above  the  division  boxes  on  the  creek. 

The  channel  is  straight  for  30  feet  above  and  20  feet  below  the  sta- 
tion. Both  banks  are  liigh  and  rocky  and  not  subject  to  overflow. 
The  bed  is  rocky  and  not  likely  to  change,  but  the  cross  section  is 
rough  and  uneven.  There  is  one  channel  at  all  stages  and  the  cur- 
rent is  swift.  At  low  water  the  stream  is  7  feet  wide  and  0.8  foot 
deep.  Measurements  are  made  by  wading  or  from  a  plank  used  as  a 
footbridge. 
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SURFACE   WATER   SUPPLY,   1906. 


The  gage  is  a  staff  graduated  to  feet  and  tenths  and  is  nailed 
securely  to  a  post.  The  bench  mark  is  a  spike  driven  in  the  base  of  a 
birch  tree  on  the  south  bank  near  the  station;  elevation,  4.85  feet 
above  zero  of  gage. 

Dischargf  measurenicnts  of  Lane  Pine  Creek  near  Lane  Pintj  Cal.,  by  G,  R.  Shuey,  in  29(.%. 


Date. 


January  31 . . 
February  17. 
Pebruary  24, 
March  13.... 
MAn?h23.... 
MArrh29.... 

Apnl  15 

April  2S 

M«v  10 

May  17 

Mav2«i 


Gase        Dis- 
heignt. ,  charge. 


Pert. 


■| 


SecMt. 

3!l 
2.2 
4.0 
4.0 
4.4 
&5 

12 

26 

a3 

33 


Date. 


Gace  1     Dis- 

hei^t. ,  chaif«p. 


June  13 

June  21 

June  29 ."... 

July  10 

July  25 

August  10 

September  6. . . 
September  24  o. 

October 23« 

November  20a. 


Feet.   ,  S«c.-ft 


1.92 
l.M) 
1.70 


10) 
134 
13P 

-^ 

«- 

% 

IS 

a 


a  Measured  at  regular  station. 
Daily  gage  height,  in  feet,  of  Lone  Pine  Creek  near  Lone  Pine  Col.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


Oct.  .  Nov, 


1.89 

i."»9" 

i.'»9' 


Dec. 


Day. 


I 


;  1.89 

'i.83' 


1.7 

■i:7J 
i;7| 
■i;7-i 


1.7 

V.Y 


12. 
13. 
14. 
I  15. 

1.7  ,i  16. 

,1  17. 


Oct. 


1.81 


T 


1.7   1  18. 

'  19. 

1,7    '  20. 

21. 

1.7    '  22. 


Nov.     Dec. 


Day. 


Oct.    Nov.  ■  D«c- 


1.7 


1.7 


....,1  23. 

.1    1.7  '  24. 

I I  26. 

I     1.7  I'  26. 

27. 

1.7    ,  28. 

29. 

1.7    ..1.7  30. 

1.7    1  31. 

1.7       1.7  I' 

: ll 


1.8       1.7 


1.7 


1.7  V 

1 

1.7    . 


1.7 

i.: 

'i-7 
i.7 

L7 


Monthly  discharge  of  Lone  Pine  Creek  near  Lone  Pine,  Cat. ,  for  1906. 


Month. 


Dischaige  in  second-feet.         i 

; 1 

Maximum.  |  Minimum.  ■    Mean,    i 


January. . 
February, 

March 

April 

Mav 


1 
5 


June 

July 

August 

Sopteinlwr. 
October. . . 
November. 
Decern  l)er. 


3. 

4. 

14 

40 

103 

139 

111 

43 

16 

8.0 

8.0 


The  year. 


139 


2.2 
2.7 
4.5 

15 

42 
106 

44 

17 

12 
8.0 
&0 


03.0 

2.9 

3.8 

7.2 

28.5 

73.5 

129 

68.4 

27.2 

14.0 

8.0 

8.0 


2.2 


31.1 


Total  in 
acre-feet. 


184 
161 

2^ 
43i 

1.75D 
4.370 
7,S» 
4.210 
1.630 
861 
476 


22,700 


a  Estimated. 

NoTK.--Tho  daily  discharge  January  to  September  was  obtained  by  interpolation  between  measuie- 
ments.    Viihies  are  approximate. 


TUTTLE    CREEK    NEAR   LONE   PINE,    CAL. 

Tuttle  Creek  is  tributary  to  Owens  River  from  the  eastern  slope  of 
the  Sierra  Nevada.  During  1906  measurements  were  made  regularly 
at  a  point  near  Lone  Pine,  where  the  stream  leaves  the  foothills  and 
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enters  the  valley.  These  measurements  are  numerous  enough  to  war- 
rant a  monthly  estimate  of  the  flow  of  the  stream  for  the  year.  A 
gage-height  record  has  been  kept  during  November  and  December. 

Discharge  measurements  of  Tuttle  Creek  near  Lone  Pine,  Cal.y  by  G.  R.  Shuey,  in  1906. 


Date. 


Gage        Dis- 
heignt.   charge. 


I 


Date. 


Fett. 


January  31 

February  17 1      0.90  ' 

February-  24 i       .90 

March  13. . . 
March  23... 
March  29... 

April  15 

May  11 

May  18 


.87 

1.02 
M*i  y  2ti 1. 05 


Sec.-ft. 
4.9 
5.0 
4.4 
4.2 
4.2 
4.6 
4.6 

10 

12 

13 


June  13 

June  21 

June  29 

July  25 

August  11 

September  6.. 
September  25. 
October  24... 
Novemlx-r  20. 


Qage  I     Dis- 
heignt.   charge. 


heet. 
1.15 
1.45 
1.60 


1.65 
1.40 
1.18 
1.12 
1.13 


!  Sec.-ft. 

32 
39 
67 
35 
18 
11 
9.5 
8.5 


1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 


Daily  gage  height,  in  feet ,  of  Tuttle  Creek  near  Lone  Pine,  Cal.,for  1906. 


Day. 


Nov. 


1.1 


1.1 


1.1 
Li 


Dec. 


1.1 


1.1 

i.i 


1.1 


Day. 

1 

j  Nov. 

Dec. 

9 

1.1 

10 

11 

..1.1 

i.i 

12 

13 

..  1.15 

i.i 

14 

15 

1.1 

16 

1     1 

Day. 

Nov. 

1 

1 

Dec. 

17 

18 --- 

1.1 

19 

20 

21 

22 

..  1.15 
. .  1.  13 
..;  1.15 

"i.i" 
i.i 

23 

24 

..  1.15 

i.i 

1 
1 

Day.         Nov 


,25. 

26. 
'  27. 

28. 
;  29. 
I  30. 
'  31. 


1.15 


I 


1.1 

i.i 


Dec. 


1.1 

i.i 
i.i 


January.. 
February. 

March 

April 


Ma 


ay. 


June 

July 

August 

September. 
October... 
November. 
December. 


Monthly  discharge  of  Tuttle  Creek  near  Lone  Pine,  Cat.,  for  1906. 


The  year. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.  I    Mean. 


5.0 
4.6 
7.6 

15 

40 

67 

51 

21 

11 

10 
8.0 


4. 

4. 

4. 

7. 
16 
41 
22 
10 

9. 

8. 


8.0 


67 


«5.0 

4.8 

4.3 

5.4 

11.1 

26.0 

54.1 


S3. 
14. 


9.6 
9.0 
8.0 


15.4 


Total  in 
acre-feet. 


307 

267 

264 

321 

682 

1,550 

3,330 

2,040 

845 

590 

536 

492 


11,200 


a  Estimated. 

Note.— The  daily  discharge  February  to  December  was  obtained  by  interpolation  between  measnre- 
TT.ents.    Values  are  approximate. 


COTTONWOOD  CREEK  NEAR  OLANCHA,  CAL. 

Cottonwood  Creek  discharges  into  Owens  Lake  from  the  Sierra 
Nevada;  measurements  are  made  near  the  foothills. 

The  station  was  established  September  25,  1906.  It  is  located 
about  15  miles  south  of  Lone  Pine  and  about  one-fourth  mile  above 
the  point  of  crossing  of  the  Los  Angeles  conduit. 
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The  channel  is  straight  for  about  40  feet  above  and  50  ft*et  beK''.r 
the  station.  The  riojht  bank  is  hiji;h,  rocky,  and  wooded:  the  left  i- 
comparatively  low  and  not  wooded;  but  neither  bank  is  likely  :• 
overflow.  The  bed  is  rocky  and  permanent,  and  there  is  but  ulk 
channel  at  all  stages,  but  the  current  is  ver\'  swift.  At  low  wute: 
the  stream  is  about  10  feet  wide  and  1  foot  deep.  Measurements  are 
made  from  a  plank  used  as  a  footbridge. 

The  gage  is  a  staff  nailed  to  a  post. 

Dischanji  uu nsnrt  im  nta  of  C(dtomvoixl  Cmk  tuar  Olancha^  CaL,  byO.  R.  Shuty.  in  ;> 


January  r» 
Mnnh  J*!.. 
April  JO... 
April  27... 
Miiv  l'.»... 
Mii'vJ:... 
June  l.{. .  . 


Dat^. 


^ijip«»        I)i<- 
h<Mght.   i  htirjjo 


UiiU- 


I 


'    Fttt.     Src.-ft. 
"i.o  '   Jnno2h. 


12 

2S 


I 


.Iiilv  10. 
Julv24. 


31       I  Aijpusl  12 

l.'is      I  N  i>t"nilH'r  2i»  " 

I  <»»t(>U»r  2»i<». . . 

!  NovM'ml«'r21a. 


434 


Ftf/      >* 


0.  ^> 
.74 


.4» 

.  a 


a  Moji«*iin*d  at  n^gular  stuticui. 

l>aily  (jmjf  h*ight,  in  Jut.  nf  (^ittomnxni  Cntk'  juar  Olancha,  Cal.,  ftrr  I'.nn',. 

~  ;  I    ~        "       "" 

Day.      S<'pt     Ort.    Nov.    I)«v.        Day.       S^'pt.   <H-t.    Nov.    W^.       Day.  S«»pt.    Oct.    Nov.    Im 


1. 
2. 
3. 
4. 

5 

() 

7 

8 

9 
10 
11 


O.K 

0.7 

0.  .■» 

.K 

.8 

.« 

.:) 

.  <•> 



7 

M 

» 

- 

. .} 

P« 

.<• 

12. 

13. 

14. 

1.') 

10. 

17. 

IS. 

11». 

20. 

21. 


0. 


< 
i 

O.ti 

m 

1 

... 

.s 

1 

0.0 

iui 

(>.'> 

.0 

.0 

(i 

5 

.6 

h 

.5 

(i.i 

.0 

23 

24 

25 

20 

as 

27 

.s 

2S 

.s 

2<> 

.H 

30 

..s 

31 

a  ,5 
.  <•> 

.74 
. « 
.  I 

.70 
.ft5 


a«. 


.■> 


•  I 


Junuury. . . 
Ff'l'niary.. 

Man  h 

April 

May 

Jni\(^ 

July 

.Vu^nivt 

Sci)t<'rnlM'r. 
OcIoImt.  . . 
NovinlxT. 
J)eccmh<'r. 


yfonthlij  (lischdnjf  of  CnttonuotHi  Cruk  mar  Olancha,  ('al.,/or  IfHui. 


Th<»  vtJir. 


Month. 


Discharge  in  s«x-ond-fpot. 
Maximum.   Mi'iimum.  I    Mean. 


7.4 
9.4 

13 

3.5 

l.W 
4.-H 
2S7 
101 

OR 

22 

17 

22 

434 


.>.  .> 
7.4  I 
9..') 

14 

40 
172 

70 

10 
0.0 
9.0 


0.2 

S.2 

10.9 

114 

3;?3 

22-"> 

104 
42.4 
l.>.  9 
13.3 
12.  S 


Tot-.']   " 
a*'  n'-l  •!. 


1.4« 

7  '  ■ 

1  I   y  » 


<o. 


V  >■• 


Nt»TK.  Th"  '1  lilv  <li»j  har^'i-  .latuiary  to  St'ptcTnlxT  was  obtalnod  by  inti^rpolation  l)«'twr>t^n  n»«";--!:~- 
infiiT-^.  Diirui'-r  liiizh  \v;if<*r  ni<;i''Ur'::i'iits  w-  n'  nm«l«>  IhMow  the  point  of  uiveraion,  so  lh«t  tb-  u.s- 
chargc  is  jjfdlfald.N  l»>o  lo'.v.     VaUn-.s  an*  appro.xiiii.ite. 
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ASH   CREEK    NEAR   LONE    PINE,    CAL. 

Ash  Creek  discharges  into  Owens  Lake  from  the  eastern  slope  of 
the  Sierra  Nevada.  Numerous  measurements  have  been  made  on 
this  stream  during  1906,  but  they  have  not  been  made  at  the  same 
point,'  although  all  were  above  the  point  of  diversion. 

Discharge  measurements  of  Ask  Creek  near  Lone  Pine,  Cal.,  by  G.  R.  Shuey  in  1906. 


Date. 


Dischai^. 


Date. 


January  6. 
March  29 . . 
April  27... 
May  19... 
May  27... 
June  14... 


Sec.-ft. 
1.3 
4.8 
10.7 
16 
16 
21 


June  29 

July  10 

August  13 

September  2G. 
Octot)er26... 
November  21 . 


I 


Monthly  discharge  of  Ash  Creek  near  Ijonf  Piru',  Cal.^for  1906. 


Discbarge. 


Ser.-ft. 
58 
31 
5.9 
3.2 
2.8 
2.4 


Month. 


Discharge  in  second-feet. 
Maximum.!  Minimum.  I    Mean. 


Total  in 
acre-feet. 


January . . . 
February . . 

March 

April 

May 

Jirne 

July 

August 

September. 
October... 
November. 
December. 


2. 

3. 

5. 
II 
17 
58 
53 

8. 

5. 

3. 

2. 


2  ' 
8  I 
2  I 


,3 
4 

,0 
4 


1. 
2. 
4. 
5. 

12 

17 
9.0 
5.0 
3.2 
2.8 
2.4 


The  year. 


5.8 


1.3 


1 
3 
4 
8 

14 

30.  C 

25.3 
6.8 
4.0 
3.0 
2.5 

a  2. 2 

8.8 


ia5 

178 
277 
494 
91U 
1,820 
1, 5t)0 
357 
238 
184 
149 
135 

6,410 


a  Estimated. 

Note.— The  daily  discharge  January  to  Noveml)er  was  obtained  by  interpolation  between  meas- 
urements.   Values  are  approximate. 

MISCELLANEOUS    MEASUREMENTS    IN    OWENS    RIVER   DRAINAGE    BASIN. 

The  following  is  a  list  of  the  miscellaneous  discharge  measure- 
ments made  in  the  Owens  River  drainage  basin  during  1906: 

Black  Rock  Springs  near  Independence,  Cal. — ^These  springs  are 
near  the  foothills,  about  8  miles  northwest  of  Independence,  and  the 
water  from  them  discharges  into  Owens  River.  The  following 
measurement  was  made  December  12,  1906,  at  the  point  where  the 
wat^r  emerges  from  the  groimd. 

Width,  11  feet;  area,  19  square  feet;  discharge,  27  socond-feot. 

Cottonwood  Creek  near  Lone  Pine,  Cal. — This  stream  discharges 
into  Owens  Lake  from  the  eastern  slope  of  the  Sierra  Nevada.  The 
following  measurement  was  made  September  26,  1906,  at  the  mouth 
of  the  canyon  where  the  stream  enters  the  valle}^: 

Width,  10  feet;  area,  12  square  feet;  discharge,  25  second-feet. 
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Fish  Springs  near  Tinemahay  Oal. — ^These  springs  are  near  the 
foothills,  about  8  miles  south  of  Big  Pine,  and  the  water  from  them 
discharges  into  Owens  River.  The  following  measurement  was  made 
December  7,  1906,  in  a  flume  near  their  source: 

Width,  7  foot;  area,  20  pqiiare  feet;  discharge,  36  second-feet. 

Georges  CreeTc  near  Indepevdence,  Ckd, — ^This  stream  is  tributaiy 
to  Owens  River  from  the  eastern  slope  of  Sierra  Nevada.  The  fi al- 
lowing measurements  were  made  in  1906,  at  the  mouth  of  the  can- 
yon where  the  stream  enters  the  valley: 

September  7:  Discharge,  25  second-feet. 
Ocloher  30:  Discharge,  4.8  second-feet. 

Independence  Creek  near  Independence ,  Oal. — ^This  creek  is  tribu- 
tary to  Owens  River  from  the  Sierra  Nevada.  The  following  meas- 
urements were  made  in  1906: 

September  11,  at  mouth  of  canyon:  Area,  11  square  feet;  dischaige,  28  second-fee;. 
NovembcT  13,  at  Pinon  ditch:  Width,  5.4  feet;  area,  3.3  square  feet;  dischargi". 
5.3  second-feet. 

Lone  Pine  OreeJc  near  Lone  Pine,  Oal. — ^This  stream  is  tributary 
to  Owens  River  from  the  eastern  slope  of  the  Sierra  Nevada.  The 
following  measurements  were  made  in  1906,  at  the  mouth  of  the 
canyon  where  the  stream  enters  the  valley: 

September  8:  Width,  10  f(H»t;  area,  12  square  feet;  dischaige,  31  second-feet. 

September  24:  Area,  9.3  square  feet;  discharge,  20  second-feet. 

Ortx)b(»r  23:  Width,  8.3  feet;  area,  6.7  square  feet;  discharge,  10  second-feet. 

North  Fork  Oak  Creek  near  Independenee,  Cal, — This  stream  is 
tributary  to  Owens  River  from  the  eastern  slope  of  the  Sierra  Nevada 
The  following  meavsurements  were  made  in  1906: 

August  20,  in  canyon:  Area,  7.8  square  feet;  discharge,  49  second-feet. 

November  17,  3  mili^  above  junction  with  South  Fork:  Width,  4.3  feet;  area,  4.2 
square  feet;  discharge,  12  second-feet. 

November  19,  at  junction  with  South  Fork:  Width,  8  feet;  area,  4.6  square  feel; 
discharge,  12  second -feet. 

South  Fork  Oak  Creek  n^ear  Independence,  Cal. — This  stream  is  south 
of  North  Fork  and  is  tributary  to  Owens  River  from  the  eastern  slope 
of  the  Sierra  Nevada.  The  following  measurements  were  made  in 
1906: 

August  20,  in  Canyon:  Area,  9.9  square  feet;  discharge,  52  second -feet. 

NovcmbcT  19,  at  junction  with  North  Fork:  Width,  6.5  feet;  area,  3.3  square  feet: 

discharge,  4.3  second-feet. 

Shepherds  Creek  near  Independence^  Cal. — ^This  stream  is  tributary 
to  Owens  River  from  the  eastern  slope  of  the  Sierra  Nevada.  The 
following  measurements  were  made  November  14,  1906: 

At  mouth  of  canyon:  Width,  6.5  feet;  area,  3.9  square  feet;  dishcaige,  5.4  Beocmd- 

f(H»t. 

At  fork  4  miles  eiist  of  canyon:  Width,  6  feet;  area,  4  square  feet;  discharge,  3.5 

wcond-feot. 
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Tdboose  Creek  near  TibiettSy  Col. — This  creek  is  tributary  to  Owens 
River  from  the  eastern  slope  of  the  Sierra  Nevada.  On  December  8, 
1906,  a  measurement  was  made  on  the  upper  road  crossing  2  miles 
above  gaging  station. 

Width,  8  feet;  area,  3.6  square  feet;  discharge,  5.4  second-feet. 

Thehaut  CreeTc  near  Independence,  Cat. — This  stream  is  tributary 
to  Owens  River  from  the  eastern  slope  of  the  Sierra  Nevada.  On 
November  17,  1906,  the  following  measurement  was  made  at  the 
mouth  of  the  canyon  where  it  enters  the  valley: 

Width,  1.4  feet;  area,  0.5  square  foot;  discharge,  1.6  second-feet. 

MOHAVE  RIVER   DRAIXAGE  BASIN. 
DESCRIPTION    OF   BASIN. 

The  Mohave  River  rises  on  the  northern  slope  of  the  San  Bernar- 
dino Mountains,  and,  flowing  in  a  northerly  direction,  finally  disappears 
in  the  sands  of  the  Mohave  Desert.  This  stream  has  few  tributaries, 
the  only  ones  of  importance  being  West  Fork  and  Deep  Creek,  which 
have  their  source  in  the  higher  elevations  of  the  San  Bernardino 
Mountains.  The  formation  is  of  granite,  with  a  good  covering  of 
soil.  On  the  higher  elevations  there  is  a  considerable  growth  of  tim- 
ber, which  diminishes  as  one  approaches  the  lower  reaches,  changing 
to  a  light  growth  of  brush  and  grass,  finally  merging  into  the  barren 
desert.  During  the  greater  portion  of  the  year  the  stream  bed  is 
dry  below  the  junction  of  West  Fork  and  Deep  Creek,  where  the 
wraters  disappear  in  the  sand  and  gravelly  bed  of  the  stream.  Water 
again  rises  at  a  point  lower  down  on  the  river  above  Victorville, 
where  the  gaging  station  is  located.  Water  is  diverted  above  and 
below  the  gaging  station,  but  is  again  returned  to  the  river  channel. 
There  are  several  artesian  wells  along  the  river  above  the  gaging 
station,  the  water  being  used  for  irrigation.  This  stream  does  not 
discharge  in  any  large  quantity  except  during  an  extremely  heavy 
rainfall  in  the  winter  months.  The  precipitation  throughout  this 
basin  is  very  light,  with  the  possible  exception  of  the  higher  elevation 
of  the  San  Bernardino  Mountains,  where  there  is  a  considerable  fall 
of  snow  during  the  winter  months,  which  melts  in  the  early  spring. 

MOHAVE   RIVER   AT   VICTORVILLE,  CAL. 

This  station  was  established  February  27,  1899,  and  discontinued 
July  31,  1906.  It  is  located  in  the  town  of  Victorville,  a  station  on 
the  Atchison,  Topeka  and  Santa  Fe  Railroad,  where  the  Mohave 
River  passes  through  a  narrow  gorge  locally  known  as  the  ^'  Narrows. '' 
The  conditions  at  this  station  and  the  bench  marks  are  described 
in  Water-Supply  Paper  No.  177,  page  87,  where  are  given  also  refer- 
ences to  pubUcations  that  contain  data  for  previous  years. 


-  '     -ra^i  I'l^r-  Biv  *re  Ti»  Ju&iia. 

1'  ir.j  r"-r"aiir  station,  but  stalinns 

r-^k.  ir.ii  K  dkoharges  into  it  about 

t.'.i  -Ti  Pine  Creek,  a  branch  of  d't- 

tintained  on  Sweetwater  and  San 

maile  for  use  in  connection  wilIi 
ri^ation  purposes. 

NEAH   JAHUL,  CAL. 

fsl  side  of  the  San  Jarinto  Moun- 
^llu  Diepi  OountA'.  at  ao  eleraii'ii 
>ull)westerlv  ilireotioo.  di^cham:  ^ 
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I  to  the  Tia  Juaiia  River  just  above  the  California-Mexico  boundary 

Jie  and  about  30  miles  east  of  San  Diego  city.     Its  drainage  basin 

^  rough  and  broken,  with  numerous  hills  and  gorges  and  only  a  few 

nail  valleys.    A  scrubby  timber  growth  throughout  the  basin  con- 

sts  mainly  of  oak,  with  some  sycamore  and  cottonwood.    The  ammal 

rocipitation  varies  from  10  to  30  inches  and  is  mainly  in  the  form 

r  rain.     The  light  snowfall  on  the  higher  parts  of  the  area  melts  rap- 

lly,  increasing  the  torrential  nature  uf  the  run-off.     There  are  several 

♦am  sites  in  this  basin,  at  least  two  of  which  have  been  utilized. 

•he  rock  formation  tlu'ough  which  the  creek  flows  is  a  loose  granite 

\  ith  a  good  soil  covering. 

The  station  was  established  December  14>  1905.  It  is  located  at 
he  Barrett  dam  site,  about  8  miles  north  of  the  California-Mexico 
■  )Oundary  Une,  and  is  reached  by  driving  from  San  Diego  to  Jamul 
ranch  house,  about  20  miles  east  df  San  Diego,  then  driving  to  the 
.  lam  site,  about  15  miles  farther  east,  making  the  total  distance  from 
San  Diego  about  35  miles. 

The  measuring  section  was  first  located  on  the  broad  crest  of  the 
(U)ncret€  foujidation  wall  of  the  original  Barrett  dam,  but  some  time 
in  the  late  summer  the  gage  was  removed  on  account  of  constructive 
operations  in  comiection  with  the  new  dam.  Above  tliis  section  the 
channel  had  filled  in  so  that  the  sand  was  level  with  the  crest  of  the 
wall,  while  on  the  lower  side  the  water  had  a  free  fall  of  30  feet.  Ver- 
tical timber  walls  had  becii  built  up  at  each  end  of  the  dam,  so  that 
the  width  of  the  channel  at  all  stages  was  70  feet.  The  grade  above 
the  section  was  heavy,  so  that  very  high  velocities  prevailed  in  flood 
stages.  A  new  section  has  been  selected  a  few  hundred  feet  above 
the  old  one,  at  tlie  foundation  of  the  new  dam.  At  low  stages  the 
flow  is  restricted  to  a  rectangular  wooden  flume  tlurough  the  founda- 
tion wall,  but  at  higher  stages  the  flow  is  over  the  entire  length  of  the 
foundation  wall. 

Discharge  measurements  are  usually  made  by  wading,  except  in 
high  stages,  when  only  float  measurements  can  be  made,  owing  to  the 
torrential  nature  of  the  stream.  In  low  stages  a  section  suitable  for 
wading  is  always  used.  There  is  no  cable  and  car  equipment  at  this 
station. 

The  old  gage  was  a  2  by  4  inch  pine  scantling,  graduated  to  feet  and 
tenths  with  black  stripes  and  staples  and  attached  in  a  vertical  posi- 
tion to  the  timber  wall  on  the  left  bank.  The  new  gage  is  in  two 
sections,  a  low-water  gage  attached  to  the  foundation  wall  near  the 
wooden  flume  and  a  high-water  gage  fastened  to  bowlders  on  the  left 
bank.  During  1906  the  gage  was  read  twice  a  day  by  Joe  Hooker. 
No  permanent  bench  mark  for  reference  has  yet  been  established. 
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IHacharge  vieawuremmU  of  Cottonwood  Creek  near  Jamul,  CaL.,  in  1905-S. 
Date. 


Ilydrograpber. 


Width. 


Area  of 
aection.  '  heSg^ 


LeSsnt. 


Dis- 

chars* 


1905. 
Nfjvemlier  IH. 
Dccemlwr  14.. 


W.  B.  riapp. 
C.  H.  Lw... 


ig06. 

January  5 W.  V.  Hardy. 

January  19 do 

January  ly clo 

January  20 do 

January  20 do 

January  20 do 

Februarys do 

February  14 do 

March  11 , do 

March  12 do 

March  13 o Joe  Hooker... 

March  lO^ do 

March  21  a do 

March  24  a do 

March  25<i do 

March  31  a do 

April  7  a do 

April  19 W.V.Hardy. 

Mays do 

June  22 C.  II.  I.ee 

OotolKT  5 W.  F.  Martin. 

Novem lie r  27 . . .    W .  V .  Ha nJ  y . 
December  15 do 


Feel. 
2.7 
5 


6 
16 
22 
70 
70 
70 
10 
20 
21 
70 
70 
TO 
70 
70 
70 
70 
70 
70 
70 
36 

2. 

6 

6 


Sq.ft. 
0.5 
1.6 


2.9 

6.7 
12.5 
20 
28 
29 

3 

8.7 

7.7 

71 

154 

57 

41 

420 

455 

77 

57 

37 

27 

9 

0 


Fetl. 


Sfc-r: 


9 
8 

5l4 

6 


ao5 


0.10 

a2i 
aao 
a«) 
a50 

0.55 

ao5 
a23 
ai2 

1-21 
2.30 

as2 

a58 

6.00 
6.50 
1.10 

a  81 

0.59 

a40 

0.28 

Vo.w" 

6  2.00 


r  j 


O    J 


114 

as 

TS 
4.. 

\^  '■■ 
n: 
m 

M4 

130 

m 

5,3» 

4.1rt' 

4-^ 

7»i 
14  i 

1.0 
-52 

m 


a  Measured  by  floats.  6  New  gage. 

Monthly  discharge  of  Cottonwood  Creek  near  JamuL  Cal.,for  1906. 


Month. 


January 

PYbruary 

Man-h 

April 

May 

J  mil* 

July 

.\u^u.st 

S<'ptenilH'r 

()ct(>bpr 

NovomlxT 

Deceniljcr 

The  year. 


Discharge  in  aeoond-fcet. 

Total  b 

ximum. 

Minimum. 
2.0 

Mean. 

arn^-feet. 

59 

15.5 

'.**-• 

100 

7.0 

,          24.1 

:..i-» 

5,800 

5.0 

'        594 

3»V*T 

350      1             93 

1        176 

10,il»i 

93      1             20 

54.9 

.l.-'S' 

55 

20 

3a5 

l.^:>■ 

93 

2.0 

12.0 

T> 

51                      .0 

6.0 

>^ 

4.8 

.8 

1.3 

1  1 

7.1 

.9 

3,0 

I>4 

33 

7.6 

I          20.4 

I.:- 

375      1             30 

1       sas 

4.'^:'. 

5,800                       .8 

1          84.9 

6i,51' 

Note.— Discharges  were  obtained  liy  the  indirect  method  for  shifting  channels.    Values  are  fair. 

PINE    VALLEY   CREEK   NEAR  JAMUL,  CAL. 

Pine  Valley  Creek  flows  in  a  southerly  direction  and  enters  Cotlon- 
wood  Creek  about  1  mile  north  of  Barrett's  dam.  Its  drainage  areA 
is  about  half  of  the  total  drainage  area  of  Cottonwood  Creek  above 
Barrett's  dam.  The  gaging  station  is  located  a  few  himdred  feet  above 
the  confluence  of  the  two  creeks  and  was  established  in  January,  1906. 
It  is  reached  in  connection  with  the  Cottonwood  station  by  driving 
from  San  Diego. 

The  channel  at  the  station  is  composed  of  shifting  sand,  and  is 
straight  for  about  200  feet  above  and  250  feet  below  the  point  of 
measurement.  The  right  bank  is  high  and  rocky  and  not  subject  to 
overflow,  while  the  left  bank  is  liable  to  overflow  in  very  high  stages. 
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forming  two  channels.  In  almost  all  stages  measurements  can  be 
made  by  wading^  but  two  wires  have  been  stretched  across  the  channel 
50  feet  apart  for  convenience  in  float  measurements.  There  is  no 
cable  and  car. 

The  gage,  which  during  1906  was  read  twice  a  day  by  Joe  Hooker, 
is  a  piece  of  2  by  6  inch  pine  painted  white  and  graduated  to  feet  and 
tenths  with  staples.  It  is  fastened  to  a  small  tree  in  a  vertical  posi- 
tion and  the  graduations  run  from  3  to  9.9  feet.  The  initial  point 
for  soundings  is  the  top  of  a  bowlder  on  the  right  bank  marked  with 
a  ring  of  white  paint.  The  top  of  this  bowlder  is  also  taken  as  a 
bench  mark,  with  assumed  elevation  1,600  feet.  The  zero  of  gage  is 
13.16  feet  below,  or  at  elevation  1 ,586.84. 


Ducharge  measurements  of  Pine  Valley  Creek 

near  Jamul,  Cal., 

in  1906. 

Oage 
height. 

Feel. 

Date. 

1 

Hydrographer. 

• 

WIdth.j 

Area  of 
section. 

Dia- 
chaige. 

.lanuary  5 

W.  v.  Hardy 

do 

do 

do 

do 

do 

do 

'    Fret.   1 
6 

14      ' 
..'      34 
41 
8      1 

.:    42    ' 

..       12      1 
..        46 

..t      47 

17      1 

7.2 
12.3 
19.4 
2.8 
13.1 
5.4 
23 
16 
4-8 
0.21 
4.1 
6.7 

Sec. -ft. 
1.8 

.laniiary  19 

.January  19 

January  20 

February  3 

F«»hruary  15 

March  11 

iio 

3.20 
3.45 
2.94 
3.12 
3.00 
4.50 
4.40 
4.20 
4.00 
4.21 
4.30 

14.4 
17.6 
41 

4 
20 

8.2 

.Vpril  19 

Mav8 

Jiiiie22 

do 

do 

C.  H.  Lee 

57 
32 
7.7 

October  5 

Noveint)er27... 
l)t'ccmlH?r  15... 

W.  F.  Martin 

W .  V .  H  a  rd  y 

do 

..'        2.8  . 

..,       11       1 
19      ' 

0.24 
6.7 
14.6 

Daily  gage  height,  in  feet,  of  Pine  Valley  Creek  near  Jamul,  Cat.,  for  1906, 


Day. 


Jan. 


Feb. 


1 

2 

3 

4 

5 1 

6 

7 1 

8 ' 

9:. ...:.:.:.:.:.! 

10 

11 

12 ' 

13 1 

^v. ......... ............ 

14 

15 

16 1 

17 ( 

18 

3.00 

19 

3.20 

20 

3.45 

21 

3.25 

22 

3.20 

23 

3.18 

24 

3.10 

25 

3.08 

2t) 

3.05 

27 

3.03 

28 

3.03 

29 

3.03 

30 

3.03 

31 

3.03 

3.00 
2.95 
95 
95 
96 


Mar.  '  Apr.  '  May.  ,  June.  July.  '  Aug.  Sept.  i  Oct. 


3.24 
3.15 
3.07 
3.09 
3.01 


3. 
3. 
2. 
3. 
3. 


00 
00 
98 
00 
04 


3. 
3. 
3. 
3. 

4. 

3. 
3. 
3. 
3. 
3. 


11 
01 
01 
09 
02 

60 
40 
30 
28 
20 


2.98 
2.92 
2.93 
2.92 
2.95 


3.21 
3.22 
3.19 
3.08 
3.01 

2.96 
2.94 
2.97 


4.04 
3.95 
3.60 
3.50 
3.38 

3.31 
3.35 
3.30 


4.90 
4.90 
4.75 
4.75 
4.80 

4.75 
4.80 
4.70 
4.65 
4.65 


I 


4.55 
4.55 


4. 
4. 
4. 


50 
50 
55 


50 
50 
40 
4.40 
4.40 


-     - 



40 

4.12 

35 

4.12 

35 

4.11 

30 

4.12 

30 

4.13 

30 

4.10 

30 

4.20  1 

2.97 

4.60 

4.35 

4.65 

5.00 

4.60 

4.03 

4.55 

3.70 

4.55 

450 
4.50 
4.50 
4.50 
4.50 

4.45 
4.45 
4.50 
4.50 
4.50 

4.50 


35 
40 
40 
40 
40 


5.20 
4.82 
4.80 
5.00 


50 
65 
75 
65 


4.40 
4.35 
4.35 
4.30 
4.30 

4.30 
4.40 
4.40 
4.40 
4.40 

4.50 
4.45 
4.50 
4.50 
4.40 
4.40 


4. 
4. 
4. 
4. 
4. 


4 
4 

430 
4  30 
4  30 

4  25 
4  20 
420 
4  20 
4  20 

420 
420 
420 
415 
415 

410 
420 
415 
415 
415 

415 
415 
4  20 
415 
415 


4  20 
4  22 
4  20 

417 
415 
412 
412 
410 

411 
410 
410 
411 
410 

4  07 
4  05 
4  06 
4  06 
405 

405 
4  05 
4  04 
4  03 
4  02 
4  02 


402 
4  01 
4  01 
4  00 
3.95 

3.93 
3.80 
3.79 
3.76 
3.65 


3 
3. 


60 
55 


3.48 
3.40 
3.37 

3.00 
2.70 
440 
4  40 
420 

4  20 
4  20 
420 


3.95 
3.95 
3.95 
3.95 
3.04 


3. 
4 
4 

3. 
3. 


94 
00 
00 

98 
98 


4 

4 

4. 

4 

4. 

4. 

400 

400 


19 
18 

18 
18 
16 
10 


400 
4  00 
409 
408 
412 

402 
4  05 
3.96 
405 
4  03 

3.98 
4  02 
3.91 
4  01 
403 

400 
404 
3.98 
3.92 
4  00 


3. 
4 
4. 

3. 
3. 

3. 
3. 
3. 
3. 
3. 


94 
03 
10 

98 
80 

55 
60 
70 
75 
80 


,1 


400 
400 
405 
4a5 
3.95 

3.95 
400 
4  00 
410 
405 

410 
410 
4  05 
410 
4  05 

400 
410 
410 
410 
400 
410 


Nov. 


410 
4  05 
405 
400 
410 

410 
410 
410 
410 
410 

405 
410 
410 
405 
410 

410 
410 
410 
405 
405 

410 
410 
420 
420 
420 

420 
420 
4  20 
410 
415 


Dec. 


415 
420 
420 
420 
420 

425 
4  25 
4  25 
4  25 
4  20 

4  25 
430 
445 
4  45 
430 

430 
420 
4  20 
4  30 
420 

420 
415 
420 
4  20 
4  20 

4  20 
430 
4  70 
460 
450 
450 
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Monthly  discharge  of  Pine  Valley  Creek  near  Jamul,  Cal.,for  19i)ti. 


Discharge  in  aecond-feet. 
Month. 


Maximum.  Minlmuiit.      Mei:ii 


Toul  Lt 


Janiian- 41      ,  I               10.4                  *-%^ 

FebnmVy 75  5               19.4                I.ini 

Mttivh 1.500  3      '        IW                    ^y-i^ 

April 150      I  41                H9  6                 n    C. 

Mav 71  15               31L4                2  4_) 

June I  32  1.8             j^H                   w 

July 8.2 

A  iigust .' 32 

Senteniljer 2.7 

octoiHT 1.8  ao 

NovemlHT 6. 5  .3 

December I  114  4.2 


o 


.6               2  6  1" 

0.0               4-0  L* 

.6  * 

.8  « 

2. 6  lii 

M.  1  1.24f> 


The  year 1.500  0.0  29.6  21.5i« 


Note.— Discharges  were  obtained  by  the  indirect  method  for  shifting  channels.    Values  are  approTi- 
mate. 

SWEETWATER   RIVER   NEAR   DESCANSO,    CAL. 

Sweetwater  River  heads  on  the  west  sh)pe  of  San  Jacinto  Moun- 
tains in  the  west-central  portion  of  San  Diego  County  and  flows  in  a 
southwesterly  direction,  discharging  into  San  Diego  Bay  near  National 
Qty.  The  highest  parts  of  the  basin  are  found  about  2  miles  east 
of  Cuyamaca,  at  an  elevation  of  more  than  5,000  feet.  This  basin 
consists  of  a  loose  granite  formation,  and  the  topography  is  very 
much  broken  with  numerous  canyons,  mountain  peaks,  and  small 
valleys.  There  is  a  scrubby  timber  growth  on  the  highlands,  con- 
sisting mainly  of  oak  brush.  The  annual  precipitation  in  the  basin 
varies  from  5  to  20  inches  near  National  City,  but  increases  on  the 
higher  elevations  up  to  from  30  to  60  inches  near  Cuyamaca,  where 
20  to  30  inches  of  snowfall  occur  in  some  years.  The  run-oflF  in  sur- 
i^ce  flow  is  heavy  in  the  spring,  but  during  the  summer  and  fall  the 
surface  flow  entirely  disappears  in  the  sands  of  the  lower  reaches. 

This  station  was  estabUshed  December  9,  1905.  It  is  located  on 
the  Ellis  ranch,  about  1  mile  south  of  Descanso  post-office,  and  is 
reached  by  stage  from  Lakeside.  This  station  is  at  an  elevation  of 
3,300  feet  and  has  a  drainage  area  of  only  40  square  miles,  wliich 
is  almost  rectangular  in  outline,  being  about  10  miles  long  north 
and  south  and  4  miles  wide. 

The  station  is  equipped  with  cable  and  car,  but  measurements 
can  always  be  made  by  wading,  except  at  very  high  stages.  The 
bed  of  the  stream  is  composed  of  sand  and  gravel,  with  isolated 
bowlders,  and  is  subject  to  more  or  less  change.  Both  banks  may 
be  overflowed  at  exceptionally  high  stages.  The  channel  is  straight 
for  150  feet  above  and  300  feet  below  the  station.  A  dense  growth 
of  willows  on  each  bank  has  been  cleared  away  for  20  feet  above 
and  below  the  cable.  The  grade  is  heavy  above  the  section,  so  that 
high  velocities  are  encountered  at  the  highest  stage,  when  only  float 
velocities  can  be  taken. 
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The  gage  consists  of  a  2  by  6  inch  pine  timber  painted  white  and 
graduated  to  feet  and  tenths.  It  is  bolted  to  granite  bowlders  on 
the  left  bank,  and  is  in  three  sections — two  for  low  water  and  one 
for  high  water.     The  graduations  extend  from  2.8  to  10.7  feet. 

The  initial  point  for  soundings  is  the  head  of  a  big  nail  driven  in 
the  base  of  the  oak  tree  anchorage  on  the  right  bank.  The  bench 
mark  is  the  highest  point  on  the  bowlder  to  which  the  lowest  low- 
water  gage  is  fastened,  and  is  20  feet  upstream  from  station  60  of 
cable.  It  is  marked  0.0  in  white  paint  and  its  elevation  is  assumed 
to  be  3,300  feet.  The  zero  of  the  gage  is  5  feet  below  the  bench 
mark,  or  at  an  elevation  of  3,295.0. 

During  1906  the  gage  was  read  twice  a  day  by  C.  H.  Ellis. 

Discharge  measurements  of  Sweetwater  River  near  DescansOy  Cal.,  in  1905-6. 


Dat<>. 


1905. 


Hydrographer. 


September  11  a     D.  W.  Murphy. 

November  21. . .  1  C.  H.  Lee 

December  10 do 


Width. 


Area  of 
section. 


Ga 
heig! 


tht. 


Feet,  I    Sq.ft. 


W. 


v.  Hardy. 

do 

do 

do 

do 


1906. 

Januarys 

January  23... 
February  4. . . 
February  15. . 
P'cbruary  16.. 

P'ebruary  16 ' do 

February  16 I do 

February  16 do 

February  16 ' do 

February  17 I do 

Februaiy  19 | do 

March  10 do 

Aprils do 

April6 do 

April  18 do 

April  20 ; do 

Mays ' do.:. 

June  19 1  C.  H.  I>ee. 


August  7 

October  9 

November  28. 
December  13 . 


R.  S.  Hawley. 

W.  F.  Martin- 

W.  V.Hardy. 

do 


3 
6 


6. 
11 
10 
40 
38 
36 
36 
34 
32 
31 
30 
11. 
40 
41 
36 
35 
31 
12 

2. 

2 

6 
12 


0.9 
1.9 


1.7 


,9 

,7 


4. 

3 
41 
35 
30 
27 
22 
20 
15.9 
12.4 

5.1 
32 
33 
14 
13 
10.4 

2.6 


Feet. 


3.54 
3.62 


3. 
3. 
3. 
4. 
4. 
4. 
4. 


62 
79 
68 
60 
50 
40 
30 


4.20 


4.10 
4.00 
3.90 
3.88 


0.8 
1.2 
3.2 

6.8 


4. 
4. 
4. 
4. 
4. 
3. 
3. 
3. 
3. 
3. 


85 
65 
27 
20 
05 
60 
16 
15 
20 
48 


Dis- 
charge. 

Scc.-ft. 
0.4 
1.1 
2.5 


2.7 
9.3 
4.8 
115 

96 

75 

62 

51 

46 

32 

20 

10.7 

81 

74 

37 

35 

24 
4.3 
1.1 
1.1 
4.4 

12.7 


o  Weir  measurement. 


Daily  gage  height,  in  feet,  of  Siveetwater  River  near  Descanso,  Cal.,for  1905-6. 


Day 


Nov.  I  Dec 


19a5. 

1 

2,,. ' 

W..V.V.V".'. 

4 1 

5 

6 ' 

7 


3.69 
3.64 
3.61 
3.60 
3.60 
3.58 
3.58 


Day.        i  Nov 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 


Nov.  I  Dpc. 


3.60 

3.60 

3.67 

3.60 

3.  66 

3.  53  ;  3.  78 

3.54  '  3.70 

3.54  >  3.62 


Day. 


Nov.    Dw. 


24 

3.54 

25 

26 

27 

3.53 
3.54 
3.84 

28 

3.84 

29 

3.71 

30 

31 

3.70 

,  a3.62 
3.64 
3.65 
3.t>5 
3.65 
3.69 
3.66 
3.72 


a  Estimated. 


08 


SURFACE    WATER   SUPPLY,   1906. 


l)fuhf  gwjf  heiffhiy  iu  feet;  of  SweetunUr  Rirer  near  Dettamm^  CaLyfor  1 90S-*} — ContM, 


Uny 


Jan.   I   Feb.      Mar.      Apr.     May.     June.     July.     Aug.     Sept.      Oct-   ,   Nov.     IVi-. 


inwi. 

! 3.7 

2 .TOT) 

3 3. 7 

4 3.7 

.'» 3.  TiTi 

f. a  « 

7 3.6 

K 3. « 

9 3.6 

10 3.6 

11 3.6 

12 a6 

13 3.65 

14.......... <v<.> 

15 3.7 

16 3. 7 

17 ;i65 

18 3.  (W 

19 4.a> 

20 4. 15 

21 3. 9 

22 3.  S5 

Z\ 3.S 

24 3.  75 

25 3. 75 

2li 3.  75 

27 3.7 

28 3.  7 

•2[i 3.7 

;«) 3.  7 

31 3. 7 


3.  tWi  4. 0 

3.tM  a  95 

3. 65  a  9 

3. 7  4. 0 

an-i  a  95 

a  95  a  9 

a  9  a  85 

a  8  a  85 

a  8  a  8.> 

a  85  a  85 

a  95  a  9 

a  9  4. 95 

a  9  5.a5 

a  9  4. 5 

4.45  4  4 

4.2  4.65 

4. 1  5.  a5 

a  95  4.  t)5 

a  9  4. 5 

a  85  4.  4 

3. 95  4.  a5 

4. 0  4.  Vy 

X  95  4.  a-i 

3. 9  7. 35 

3. 85  6. 8 

a  85  6.  G 

a  85  5.  6 

a  95  5.2 

4. 85 

4. 7 

, 4.  7 


4.8 
4.7 
4.7 
4.6 

4.7 

47 
4a5 
46 
4  6 
4  5 

445 
4  4 
4  4 

4  35 
4  35 

43 
4  3 
4  25 
4  25 
4  2 

4  2 
4  15 
41 
4  15 
415 

41 
41 
4  4 
4  4 

4  25 


4  2 

4  15 
41 
41 
4  2 

4  15 
4  15 
41 
4  25 
40 

40 
41 
4  0 
40 
a  95 

a  9 

a  9 
a9 
a9 
a  9 

a9 
a  85 
a  9 
a  9 
a9 


a9 
aH5 
a  85 
aK5 
a  85 

a  85 
a  8 
a8 
a  75 
a7 

a7 

a7 

a? 

oaes 

aa65 
a3.6 

ae 
a  6 
a6 
a6 

a  55 
a  55 
a  55 
a55 
a  5 


a45 
a  4 
a4 
a4 
a4 

a4 
a4 
a4 
a  4 
a4 

a35 
a  35 
a35 
a4 
a4 

a  as 

ass 

a3 

as 

as 

as 
as 
as 
as 
ass 


a  2 
a2 
a  2 
a  2 
a  2 

a2 
a  2 
a2 
a2 
a  15 

a  15 
oais 
a  15 
a  15 
a  15 

a  15 

as 

ae 

ae 

as 

a45 

a4 

a4 

a45 

ass 


as 
as 
as 
as 
as 

as 
as 
as 
as 
a25 

a  25 
a  25 
a  25 
as 
a  65 

a  45 
a  25 
a2 
a  15 
a  15 

a  15 
ai 
ai 
a  15 
a  15 


a  15 
a  15 
ai.'. 
a  15 
ai 

ai 
ai 
ai 
ai 
ai 

ai 
ai 
ai 
ai 
ai 

ai 
a  15 
a  15 
a  15 
aio 

a  15 
a  15 
a2 
a  2 
a2 


405     ass,   ass     a  as     aio     a  2 


40- 
4  2 
40 

a  95 
a9 


a  6 
ass 
as 
a  45 


as 
a  25 
a25 
a2 
a  2 


ass 
ass 
as5 
ass 
as 


ai 
ai 
a  15 
a2 


oa2 
«a2 
«a2 
«a2 
a2 

as 
a  2 
a2 
a2 

a  15 

a  15 

a  15 

3.15 
3.2 


a2 
a  25 
a  35 
a2 

aa2 


a  15 
a4 
a  45 
a3s 
as 

as 
a  as 
a2 
a2 
a2 


o  Estimated. 
Monthly  dMmrge  of  Swertwattr  River  near  Descanso,  CaL,  for  1906. 

[Draina^  area,  40  square  mllejt.] 


Month. 


A. 
.1 


)' 


.11 


«3.2 

:i.' 

«ai5 

:il 

«ai5 

■\: 

a  15 

:i.-: 

a  15 

X'2 

a  15 

XI 

XI 

1  > 


.14' 

a: 
4..*. 

,i> 
as 


Jjiniiary 

F'chrimry. .. 

March.  .* 

April 

Mh  y 

June 

July 

Anpiist 

S<'j)t<'inlM»r. . 
OctoU^r. . . . 
XovohiImt.  . 
DccfinlKT. . 


The  year. 


Dlschar}^ 

in  second-feet. 

Run-off. 

t 

Total  in 

— 

- 

- 

Maximum. 

Minimum.      Mean. 

acre-fpet. 

Sec, 
sq. 

-ft.  per 
mile. 

Depth  ir 

44 

2.0              8.7 

534 

0.217 

0  ii 

86 

4  2            22.3 

1,240 

.558 

.'i> 

1.'250 

17.0           180 

11.100 

4  50 

.M  i« 

84 

26                48.5 

2,890 

1.21 

i.,v> 

36 

13                21.6 

1,330 

.540 

'<- 

15 

2.6              7.0 

41S 

.176 

3' 

2.6 

1.2              1.8 

112 

.046 

.  a" 

4  6 

1.1  1            1.8 

108 

.044 

.  I- 

5.8 

1.0              1.5 

90 

.«W 

.'M 

1.4 

1.0              1.1 

68 

.02^ 

."-i."i 

12 

l.l  '        ao 

177 

.074 

1* 

Wi 

4  4             10. 1 

121 

.252 

> 

l,2.'i0 

1.0            25.6 

1 

18,200 

.640 

v". 

Note. 
are  fair. 


Di.sfhargi'.s  worp  obtained  from  several  rating  tables  covering  short  periods  of  time.    Valo' 


SAN    DIEGO   RIVER    NEAR    IJ^KESIDE,    CAL. 

San  Diego  River  has  its  headwaters  on  the  west  side  of  San  Jacinto 
Mountains  in  the  western  portion  of  San  Diego  County,  and  flows  in 
a  southwesterly  direction,  discharging  into  the  Pacific  Ocean  ju^l 
north  of  San  Diego  city.  This  drainage  basin  lies  just  north  of  the 
Sweetwater  drainage  basin  and  south  of  the  Santa  Ysabel  basin. 
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The  extreme  headwaters  reach  almost  to  the  Santa  Ysabel  Indian 
Reservation  on  the  north,  and  include  the  Cuyamaca  reservoir.  The 
topography  of  the  basin  is  very  rough,  owing  to  numerous  narrow 
canyons  with  small  streams  and  mountain  peaks,  some  of  which  have 
an  elevation  of  6,000  feet.  The  discharge  is  heavy  in  the  spring  and 
is  of  a  torrential  nature,  but  during  the  summer  and  fall  there  is  no 
surface  flow  in  the  lower  portion  of  the  basin,  the  water  disappearing 
in  the  sands  30  or  40  miles  above  San  Diego  city.  The  annual  pre- 
cipitation ranges  from  10  to  20  inches  near  San  Diego  and  from  20 
to  30  or  even  50  inches  in  the  mountains,  where  some  of  it  appears  as 
snow.  The  formation  is  a  loose  granite  and  there  is  only  a  scrubby 
timber  growth. 

Tliis  station  was  established  in  December,  1905.  It  is  located 
about  1  mile  northwest  of  the  Lakeside  hotel  and  about  three-fourths 
mile  above  the  railroad  station,  on  the  road  from  Lakeside  to  Padre 
Barona  Valley.  It  is  23  miles  northeast  of  San  Diego  and  is  reached 
by  the  San  Diego,  Cuyamaca  and  Eastern  Railway. 

This  station  has  a  cable  and  car  equipment,  but,  except  in  high 
stages,  discharge  measurements  can  always  be  made  by  wading.  The 
bed  of  the  stream  is  composed  of  a  fine,  shifting  sand  which  supports 
no  vegetation,  and  the  channel  is  continually  changing  from  side  to 
side  in  low  water.  The  left  bank  is  high  and  rocky  above  the  station 
and  not  liable  to  overflow,  except  below  the  measuring  section.  The 
right  bank  is  composed  of  old  river  deposit  and  is  subject  to  overflow 
above  and  below  the  station  in  very  high  stages.  The  channel  is 
straight  for  200  feet  above  and  250  feet  below  the  station.  The 
willow  growth  on  right  bank  has  been  cleared  away  20  feet  above  and 
below  the  cable.  In  low  stages  the  quantity  of  water  flowing  on  the 
surface  depends  on  the  saturation  of  the  sand,  and  measurements 
will  appe.ar  inconsistent,  owing  to  the  filling  and  scouring. 

The  gage  consists  of  a  2  by  6  inch  pine  timber  painted  white  and 
graduated  to  feet  and  tenths.  It  is  on  the  left  bank  and  is  in  two 
sections,  a  low  and  high  water  section,  each  bolted  to  granite  bowlders. 

The  graduations  extend  from  2  to  7.8  feet. 

The  initial  point  for  soundings  is  the  head  of  a  large  nail  on  the 
left  bank  driven  into  a  soft  granite  rock  and  painted  yellow.  0.  0  in 
yellow  paint  is  placed  on  the  rock.  ,  A  reference  bench  mark  has 
been  established  on  the  top  of  the  flat  bowlder  lying  between  the 
sycamore  tree  supporting  the  cable  on  the  left  bank  and  the  bowlder 
used  for  an  anchor.  It  is  8  feet  downstream  from  station  20  of  cable 
and  is  surrounded  by  a  ring  of  white  paint  and  has  the  assumed  eleva- 
tion of  400  feet  marked  on  it.  The  zero  of  the  gage  is  7.77  feet  below 
the  benAh  mark,  or  at  an  elevation  of  392.23  feet. 

During  1906  the  gage  was  read  once  a  day  by  J.  H.  Ijucas. 
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SI^KFA(^E    WATER   SUPPLY,   1906. 


The  channel  is  straight  for  about  40  feet  above  and  50  feet  beli>w 
the  station.  The  ri^ht  bank  is  hicjrh,  rock}^  and  wooded ;  the  left  is 
comparatively  low  and  not  wooded;  but  neither  bank  is  likely  to 
overflow.  The  bed  is  rocky  and  pennanent,  and  there  is  but  on» 
channel  at  all  stages,  but  the  current  is  ven^  swift.  At  low  wat*-: 
the  stream  is  about  10  feet  wide  and  1  foot  deep.  Measurements  are 
made  from  a  plank  used  as  a  footbridge. 

The  gage  is  a  staff  nailed  to  a  post. 


Dischanjv  mtatatnnunts  of  CottomnxMi  ("nrk  luar  Olancha,  Cal.,  by  G.  R.  Shiwy,  in  J* 

^^^^'  hrighl.   rharK.'.  ^*'^''- 

I  _      


Gap'       ^"^ 
height,  .ti'-z 


Ft  ft.  Sec.-ft. 

Janimrv  ♦; *».  o      Juno  28 

Mar<h>» 12         July  10 

ApnUO 2'<         July  24 

April  J7 M 

Mav  11» • 15»< 

MaV  27 131 

JurM»  i;{ 434 


' . 


.Vugust  12 

s<l)l"mlM'r  20  o. 
<)rtoU»r2Ha... 

XovenilMT  21 «. 


0.  V» 
.74 


a  M«'H«inrpd  at  it'gulur  station. 
Ihilly  (joijv  hUjht,  iii/trt,  of  Cottonwood  Oak'  luar  Olancha,  Cal.^frtr  Uhmj. 


Day. 
1 

S'pt. 

Oct. 

0.8 
.8 
.8 
.8 
.7.'» 
.  < 
.7 
.  7 
.7 

.  t 

.7 

Nov. 

0.7_ 
.  7.'i 

.7r. 

0.5 

Day. 

12 

13 

S«'pt. 

(H-t. 

0.7 
.  t 

.  4 

m 

•   i 

.  (>5 
.(•. 

.:. 

.  ti5 

Nov. 

I)oe. 

Day. 

23 

24 

S«>pt . 

(k-t- 

0.5 
.  7 

.  75 
.74 
.  7 
.  7 

.70 

Nov. 

at. 

.5 
,  It 

l\.' 

') 

...... 

6.6  1 

3 

14 

l.'i 

25 

2t5 

27 

28 

29 

30 

31 

0.8" 

.8 
.S 
.8 
.8 

1  f 

4 

" '6.'(V 

.8 

* 

5 

0 

hi 

17 

is 

i;» 

7 

8 

.:. 

.t» 

.(> 

r 

9 

.(i 

20  

21 

22 

'.h' 

.6  1 

.t) 

10 

11 

.(•> 

January. . . 
F''l'niary . . 

Man  h 

April 

Mi.y 

Juiii> 

July 

.\n^rust 

S<'j)tfrnlM'r. 
()ft(tl«'r... 
NovmU'r. 
l)oc«»itilw»r. 


Moyithhj  (lisrhartjc  of  Cottonirotxl  Crak  lunr  Olancha,  CaL.for  1906. 


Th«»  v<ar. 


Month. 


Discharge  in  socond-fw^t.         I 


c- 

Tn» 

\    • 

Maximum. 

Mi'iinium.  , 

Moan. 

'  a*.n 

-:,.T. 

7.4 

h.  5 

6.2 

> 

9.4 

7.4  1 

8.2 

i 

13 

9.5 

10.  n 

r 

V> 

14 

24.2 

1   4.. 

ir.8 

40 

114 

4 

434 

172 

3:» 

1*  ^' 

287 

Hk) 

22.-. 

H  •-■ 

161 

70 

104 

•        •  ■ 

fiS 

22 

42.4 

^ 

22 

10 

15.9 

• 

17 

9.0 

13.3 

T 

22 

9.0 

12.  S 

X 

4-^4 

5. 5 

7.">.  S 

.V    •' 

NoTi:.  Thf  flaily  <lis  harp'  January  \o  .St'j)t(nnl»4'r  was  obtained  by  interpolation  U'twven  n:t ;.- ."" 
m<'nl>i.  Durit'tr  \\va\\  \\;it«'r  nuMMin'ni'.'ut.s  \v.n'  made  U'low  tho  point  of  diversion,  so  that  th-'  ii^ 
charge  i**  ])r()I»alily  loo  Vrx.     Values  an-  appro.xiniate. 


OWENS    RIVER    DRAINAGE    BASIN. 
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ASH   CREEK   NEAR   LONE    PINE,    CAL. 

Ash  Creek  discharges  into  Owens  Lake  from  the  eastern  slope  of 
the  Sierra  Nevada.  Numerous  measurements  have  been  made  on 
this  stream  during  1906,  but  they  have  not  been  made  at  the  same 
point,'  although  all  were  above  the  point  of  diversion. 

Discharge  measurements  of  Ash  Creeh  near  Lone  Pine^  Cal.^  by  G.  R.  Shuey  in  1906. 


Date. 


Discharge. 


Date. 


[     Sec. -ft, 

January  6 ,  1.3 

M arch  29 1  4.8 

April  27 10. 7 

May  19 i  16 

May  27 16 

June  14 1  21 


June  29 , 

July  10 

.Vugust  13 

Sep  tern  l)€r  2ri. 
October  26..., 
November  21 . 


Discharge. 


Sec. -ft. 
58 
31 

3.2 
2.8 
2.4 


Monthly  discharge  of  Ash  Creek  near  Lone  Pirn',  CaL.fnr  1906. 


Month. 


Discharge  in  second-feet. 

'    Totalin 

Mean.    '  ^^^e-feet. 


Maximum.'  Minimum. 


January . . 
February . 

March 

April 

May 

June , 


July 

August 

September. 
October... 
November . 
December. 


2.2 

3.8 

5.2 
11 
17 
58 
53 

8 

5 

3 

2 


3 

4 

,0 

4 


.5 
.0 
,2 


1. 
2. 
4. 
5. 

12 

17 
9.0 
5.0 
3.2 
2.8 
2.4 


The  year. 


5.8 


1.3 


1.7 

3.2 

4.5 

8.3 

14.8 

30.6 

25.3 

5. 

4. 

3.0 

2.5 

a  2. 2 

8.8 


,8 
0 


la*) 

178 
277 
404 
910 
1,820 
l,5(i0 
357 
238 
184 
149 
135 

6,410 


a  Estimated. 

Note.— The  daily  discharge  January  to  November  was  obtained  by  interpolation  between  meas- 
urements.   Values  are  approximate. 


MISCELLANEOUS   MEASUREMENTS    IN    OWENS    RIVER   DRAINAGE    BASIN. 

The  following  is  a  list  of  the  miscellaneous  discharge  measure- 
ments made  in  the  Owens  River  drainage  basin  during  1906: 

Bldck  Rock  Springs  near  Independence^  Col. — ^These  springs  are 
near  the  foothills,  about  8  miles  northwest  of  Independence,  and  the 
water  from  them  discharges  into  Owens  River.  The  following 
measurement  was  made  December  12,  1906,  at  the  point  where  the 
water  emerges  from  the  ground. 

Width,  11  feet;  area,  19  square  feet;  discharge,  27  second-feet. 

Cottonwood  Creelc  n£ar  Lone  Pine,  Col. — This  stream  discharges 
into  Owens  Lake  from  the  eastern  slope  of  the  Sierra  Nevada.  The 
following  measurement  was  made  September  26,  1906,  at  the  mouth 
of  the  canyon  where  the  stream  enters  the  valley: 

Width,  10  feet;  area,  12  square  feet;  discharge,  25  second -feet. 
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SURFAC'E    WATER   SUPPLY,   1906. 


This  station  is  equipped  with  a  cable  and  car,  but  it  is  only  during 
very  high  water  that  they  need  to  be  brought  into  use,  as  measure- 
ments can  be  made  by  wading,  except  in  flood.  The  bed  is  composed 
of  fine  sand  and  is  constantly  changing.  The  channel  is  straight  for 
150  feet  above  and  100  feet  below  the  cable,  and  both  banks  are  high 
and  rocky  and  not  liable  to  overflow  at  any  stage.  The  grade  is 
heavy  above  the  section,  so  that  high  velocities  are  encountered  in 
flood  stages,  and  in  extremely  high  water  only  float  velocities  can  be 
taken. 

The  gage  is  a  2  by  4  inch  timber  painted  white  and  graduated  into 
feet  and  tenths.  It  is  in  one  section  and  is  bolted  in  an  inclined  posi- 
tion to  a  large  granite  bowlder  on  the  left  bank.  It  is  located  15 
feet  downstream  from  station  175  of  the  cable,  and  the  graduations 
extend  from  2  to  8  feet. 

The  initial  point  for  soundings  is  the  head  of  the  eyebolt  sulphured 
into  the  lai^e  granite  bowlder  on  the  right  bank.  A  reference  bench 
mark  has  been  established  on  the  highest  point  of  the  bowlder  to 
which  the  gage  is  bolted,  11  feet  downstream  from  station  180  of 
cable.  A  circle  of  white  paint  indicates  the  point,  and  the  assumed 
elevation  of  500  feet  is  marked  on  the  bowlder.  The  zero  of  the  gage 
is  11.66  feet  below  the  bench  mark,  or  at  an  elevation  of  488.34  feet. 

During  1906  the  gage  was  rea<l  once  a  day  by  S.  F.  Potts. 

Discharge  measurenitnU  of  Santa  Ysabel  Rii^er  near  Escondido,  Ccd.j  in  1905-6. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

f^affP     1 
height. 

Di»- 
charp?. 

1905. 

Ft€t. 

Sq.  ft. 

Feet. 

Ser.-ft. 

Novemlier  21 .   . 

W 

.  B.  riapp 

H.Lee 

5 

2  2  1 

lo 

November  28. . . 

c. 

83 

24 

3.72  . 

41 

December  21.... 



.do 

24 

7.2 

3  55 : 

10.4 

1906. 

. 

1 

.Tannary  10 

w 

.  V.  Ilanly 

8 

2.5 

3.56 

42 

January  30 



.do 

27 

8.4 

3.55  1 

LI  5 

February  8 

«    ■    •    ■ 

.do 

38 

12.8  1 

3.57 

17  s 

Febnmrv  11 

.do 

37 

14.6 

3-M 

25 

February  22 

.do 

(>4 

21       1 

3.70 

44 

March  >> 

-do 

72 

17.4 

3.70  , 

^s 

MftirhlS 

.do 

IQ 

45 

3.75  1 

15^ 

March  23 

.do 

«, 

48 

3.52 

ur 

March  2fi 

.do 

119' 

(i54 

4.00 

5.300 

March  2() 

.do 

108 

461 

2.65 

3,240 

March  26 

.do 

108 

362 

2.00 

2.0*0 

March  27 

•    .    .   . 

.«lo 

95 

216 

1.00 

91*. 

Macch  27 

.do 

94 

177      . 

0.85  , 

KTO 

March  27 

.do 

94. 

186 

0.70  ' 

QilO 

March  28 

.do 

83 

143 

0.50 

71."^ 

April  14 

.do 

58 

4r> 

1.00 

ls3 

.\pril25 

.do 

52 

38 

1.45 

IU« 

April :« 



.do 

<*  ' 

51 

1.82  ' 

l.il 

Mav  12 

.do 

10(5 

32 

2-18 

^^ 

J  une  24 

K. 

H.  Lw> 

39 

14      ■ 
2.8  . 

2.35 
2.45 

25 

August  10 

S.  Ilawiev 

10 

3.T 

Octol>er  3« 

w 

.  F.  Martin     

' 

2,46  ' 
2.54 

2.6 

NovemlH^r  ,'iO... 

.  V.  llardv 

1ft  ' 

6.4 

IS 

December  7 

.do 

15| 

6 

2.64 

10  Si 

December  20.... 

■  -  •  - 

.do 

15 

7 

1 

2.70  i 

1 

10 

a  Stream  (lowing  in  several  channels. 
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Daily  gage  height,  infect,  of  Santd  Ysahel  Creek  near  Escondido,  Cal.,for  1905-6. 


I>av 


•MJOki. 


Div 


190(). 


Jan.  ,  Feb.     Mar.     Apr.  ,  May.  .  June. ,  July.     Aug.  ,  Sept.     Oct.     Nov.    Dec. 


1 ' 

3.55 

3.5 

3.7 

0.7 

•J 

3.5 

3.5 

3.k5 

0.9 

A 

3..'>5 
3.45 

3.5 
3.5 

3.6.) 
3.7 

0.7 

1 

0.7 

.*! 

3.5.-. 

3.5 

3.7 

0.75 

('■ 

3.6^ 
3.55 

3.65 
3.6 

3.65 
3.  Ik". 

0.  .5.5 

/ 

0.4 

H    .  ,     . 

3.55 
3. 5 

3.55 
3.6 

3.7 

3.e>5 

0.45 

0 

0.7 

H) 

3.55 

3.5 

,"$.7 

0.7 

11 

3.5.5 

.3.65 

3.7 

0.7 

12 

3.6 

3.6 

4.2 

0.9 

lA 

1 

3.6 
3.6 

3.6 

3.6 

4.5 
3.75 

0.9 

14 

1.0 

1.', 

3.6 
3.5 

3.9 
3.9 

3.7 

3.8 

1.0 

Hi 

1 

i.a5 

IT 

3.4« 

3.5 

3.75 

4. 25 

1.15 

IH 

3.47 

3.6 

3.7 

3.9 

a  1. 15 

]*» 

3.47 

3.8.5 

3.7 

3.(v5 

0  1.15 

3.4S  1 

3. 75 

3.7 

3.6 

a  1.15 

2! 

3.54  , 

3.6 

3.  (W 

3..V. 

01.2 

)•> 

3.52  ' 

3.5 

3.7 

3. 6 

1.2 

j:i 

3.:k)  I 

3.5 

3.7 

3.5 

1.3 

24 

3.48 

3.55 

3.6.5 

6.3 

1.4 

i-, 

3.41) 

3.5 

3. 65 

3.5 

1.4.5 

jr. 

3.48 

3.5 

3.65 

l.ft 

1.4 

17 

3.47 

3.  'm 

3.  (m 

0.9 

1.5 

Z\ 

3.4S 

3. 5.'> 

3.7 

0.6 

1.6 

>) 

3.51 

3.  .55 

0.8 

'     1.7 

3.52 

3.  .5.5 

0.9 

1.6 

,{| 

3.5,'> 

3.  .55 



0.9 

1.85 
1.K5  ' 
1.8 

1.8  ' 

1.9  I 

1.95 
1.95  I 
1.<I5 
2.0  I 
2.0  I 

2.0 
2.2 
2. 2 

2. 15  I 
2.1 

2-' 
2.2 
2.2' 
2.2 
2.  15 

2.2  1 

2.r, 

2.25 

2.3 

2.3 

2.45 

2.  .V. 

2. 

2. 

2. 

2. 


2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.a5 

2.3 

2.3 

2.35 


4 
4 

35 

4 

35 


2.4 
2. 45 
2.4 
(2.4) 
2.35 


2.4.5 

2.45 

2.45 

2.4 

2.45 


2. 

2. 

2. 


2.4 
2.4 

2.4 

2.a5 

2.4 

2.  .15 
2.  .15 


2.a5 

2.3 

2.3 

2.25 

2.3 

2.3 

2.3 

2.25 


2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 


4 
4 

4 

4 
45 

4 
4 
4 
4 


2. 
2. 
2. 
2. 
2. 


45 

5 

4 

45 

45 


2.45 
2.45 
2. 45 
2.45 
2.4 

2.4 
2.45 
2.45 
2.45 

2.4 


2.45 


2.4 
2.4 
2.4 
2.4 
2.4 


2. 
2. 
2. 
2. 


45 
45 
5 
55 


2.5 
3 
4 
4 


2. 
2. 

2. 

2. 
2. 
2. 
2. 
2. 


2 
3 
4 

3 

35 

4 

35 
3 


2. 
2. 
2. 
2. 
2. 


4 

4 

4 
4 

45 


2.45 

2.4 

2.4 

2.4 

2.4 

2.4 


2.45 

2.45 
2.4 
2.4 
2.45 
(2.4) 

•2.4 
2.4 
2.45 
2.4 
2.4 
2.45 


2.5 
2.5 
2.5 
2.5 
2.5 


2. 
2. 
2. 
2. 
2. 


2. 
2. 
2. 
2. 
2. 

2. 

(2. 


5 

5 

5 

45 

4 

4 

4) 


2.45 
2.45 


,5 


2.5 
2.5 
2.5 
2.5 
2.45 


2.45 

2.45 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


2. 5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.5 
2.45 

2.45 
2.45 
2.5 
o2.5 
2.55 

2.5 
2.5 
2.5 
2.5 
2.5 

2.55 
2.  .55 
2.6 
2.5 
2.55 

2.6 
2.  .55 
2.  .55 
2.  .5.5 
2.55 


2.55 

2.6 

2.6 

2.6 

2.65 

2.6 

2.65- 

2.7 

2.7 

2.7 

2.7 
3.0 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2. 75 
2.7 
2.7 

2.8 

2.8 

2.75 

2.7 

2,75 

2. 85 


oEstimatod. 


Monthly  dMianie  of  Santa  Ymhd  Creek  near  Eseondufo,  Cal.,for  1906. 

[Drainage  area,  128  square  miles.] 


Month. 


Januarj' 

February 

March 

April 

May 

.Fiine 

July 

.\upist 

Sei.tember 

October 

Xoveraber 

I)e<'eml>er 

The  year 


Discharge  in  set'ond-feet. 

Run-off. 

- 

— 

Total  in 

Maximum.   Minimum. 

Mean. 

acre- feet. 

Sec  .-ft.  per   Depth  in 
s<i.mile.       inches. 

8.'i                    2 

11.4 

701 

0.(m             0.10 

95                      8 

.'10.5 

1,690 

.2.38                .25 

8,000                    29 

(•A3 

.38,900 

4.94               .5.70 

400                  102 

221 

13,200 

1.73                1.93 

90  1               ;« 

(i9.7 

4,290 

.,545  ,              ,6.3 

:r.               2:? 

28.4 

1,690 

.222  1              .25 

.TO                      5 

12.4 

762 

.097                 .11 

6                      4  1 

4.2 

2.58 

.03:i                 .04 

4  1                   3 

.3.1 

184 

.024             .o:i 

7  1                   3  1 

4.7 

289 

.037                .04 

15                      6  , 

9.6 

571 

.075                .08 

21  '                  11 

12.4 

762 

.097                .11 

.s.ooo 


2 


86.7 


6.3.  .300 


677 


9.27 


Note. — Discharges  were  obtiiine;!  by  the  indinx-t  method  for  shifting  channels.    Values  are  approxi- 
mate. 

8AX  T^l  IS  KEY  UIVKK  DUAIXAGK  BASIN. 


DESCRIPTION    OF   BASIN. 


San  Luis  Rey  River  rises  on  the  western  slope  of  the  Coast  Range 
in  the  northern  portion  of  San  Diego  County,  and  flows  in  a  westerly 
direction,  discharging  its  waters  into  the  Pacific  Ocean  near  the  town 
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of  Oceanside.  It  has  numerous  small  tributaries,  none  of  which  harp 
their  sources  at  elevations  above  5,000  feet.  On  the  upper  reaches  .f 
this  stream  the  country  is  rolling,  with  several  small  valleys  which  ^rr 
under  cultivation,  being  used  principally  for  the  raising  nf  grain  aiu 
the  pasturage  of  stock.  At  a  point  below  what  is  known  as  the  War- 
ner's ranch  reservoir  site  the  river  flows  through  a  deep,  narrow  cai- 
yon  with  a  heavy  grade  for  a  distance  of  about  10  miles.  Below  tht 
point  the  grade  is  light,  and  the  discharge  is  over  a  sandy  and  gravellT 
bed^  where  the  water  soon  disappears,  again  rising  in  small  quantitit^ 
near  the  town  of  Pala,  where  the  gaging  station  is  located.  Belon 
the  station  it  flows  fcT  a  distance  of  about  25  miles  on  a  light  grmii" 
Ui  the  Pacific  Ocean.  There  is  a  good  soil  covering  throughout  tlii- 
basin,  with  a  considerable  growth  of  brush  and  grass,  and  with  small 
areas  of  timber  on  the  extreme  higher  elevations.  The  water  i> 
divertcnl  at  several  points  for  irrigation,  a  considerable  quantity  bei  .j: 
taken  from  the  canyon  above  the  gaging  station  and  used  in  ihc 
vicinity  of  Escondido,  which  lies  in  an  entirely  separate  drainage 
basin.  This  stream  is  torrential  in  its  character,  the  discharge  bei  i^* 
very  light  except  during  the  winter  season,  in  times  of  heavy  rainfall. 
The  mean  precipitation  varies  from  10  to  20  inches  and  falls  princi- 
pally in  the  form  of  rain,  there  being  only  a  light  fall  of  snow  on  the 
extreme  higher  elevations,  which  soon  melts  and  only  adds  to  the  flcxd 
discharge. 

SAN    LUIS    REY   RIVER    NEAR    PALA,  CAL. 

This  station  was  established  October  9,  1903.  It  is  located  at  Sicfc- 
ler's  mill,  4  miles  above  Pala,  Cal.  It  is  reached  by  driving  from  Fall- 
brook  or  Temecula,  stations  on  the  Southern  California  Railway,  IS 
and  13  miles  distant,  respectively.  The  conditions  at  this  stAti*ni 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  91,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years.  The  datum  of  the  gage  was  lowered  4.00 
feet  November  13,  1906. 


SAN    LITIS   KEY    RIVER   DRAIN AOK    BASIN 
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Discharge  measurements  of  San  Luis  Rey  River  near  Paki^  Cal.y  in  1906. 


Date. 


January  11 W.  V.  Hardy 

J  anuary  28 | do 

February  9 do 

February  26 do 

March  4 do 

March  4 | do 

March  5 do 

March  6 i do 

March  7 do 


Hydrographor. 


March 
March 
March  17 1 do. 


)6. 
17. 


do. 
do. 


17. 
18. 
19. 


..do. 
..do. 
..do. 


March 
March 
March 

March  20 i do 

March  21 i do 

April  12 do 

April  26 do 

May  14 i do 

June  27 i  C.  H.  Lee 

August  5 '  R.  8.  Hawley . 

October  10 i  W,  F.  Martin. 

November  13...,  W.  V,  Hardy. 

December  5 i do 

December  28. do 


viHi->i  : 

Area  of 

Gage 

Di»- 

viain.! 

1 

section. 

height. 

ehargc. 

Fret.   1 

Sq.ft. 

Feet. 

Sec. -ft. 

10 

6 

0.60 

9.0 

12 

8.3 

0.18 

14.7 

12 

5.5 

0.13 

10.4 

19 

8.6 

0.66 

17.9 

22  1 

14 

1.02 

•     38 

22  ' 

16 

1.10 

43 

22  , 

18.8 

1.20 

48 

20 

14. 

1.00 

38 

20 

12.4 

0.93 

32 

72 

116 

3.70 

447 

89 

287 

5.30 

1,540 

79 

191 

4.70 

984 

72 

156 

4.30 

811 

72  , 

113 

3.80 

532 

G7 

105 

2.70 

;J67 

52 

73 

2.50 

238 

52 

64 

2.40 

182 

65 

84 

2.20 

;«)7 

57  ' 

37 

1.52 

119 

48 

58 

1.18 

166 

33 

15 

0.61 

28 

11 

3.8 

0.30 

5.9 

15 

2.8 
3.2 

3.0 

•**  1 

a5.27 

3.5 

25 

9.0 

0  5.55 

13 

57  ' 

102 

"7.15 

322 

«  By  new  gage. 
Daily  gage  heighly  in  feel,  of  San  Luis  Rey  River  near  Pala,  Cal.,for  1906. 


Day. 
1 

Jan. 
0.75 

■  t 
•  ff 

.65 

.6 
6 
.6 
.7 
.7 

.7 

.a5 

.65 
1.0 
2.6 

1.2 
.9 
.6 
.3 
.3 

.25 
.2 

.18 
.15 
.15 
.15 

Fob. 
0.1 

.1 

.9 
.9 
.15 

.2 

.3 

.3 

.25 

.2 

.65 

.5 

.4 

.4 

.8 

2.65 
.85 
.95 
.85 
.75 

.9 

1.0 
.95 
.9 

.6 
.6 
.9 

Mar. 

0.8 

.8 

.8 

1.0 

1.2 

1.0 
.95 
.7 
.6 
.65 

.65 
5.0 
6.55 
3.55 
2.3 

2.85 

4.8 

3.<i5 

2.95 

2.5 

2.4 
2.5 
2.5 
10.0 
7.0 

7.25 

4.6 

4.4 

4.1 

3.35 

4.0 

Apr. 

3.35 

2.9 

2.55 

2.5 

2.75 

3.0 

3.0 

3.ft5 

2.6 

2.6 

2.4.5 
2.2 
2.15 
2. 15 
2.16 

2.a5 
2.05 
1.95 
1.95 
1.85 

1.8 

1.75 

1.75 

1.65 

1.6 

1.5 
1.45 
1.7 
1.7 
1.6 


1 
May. 

1.6 
1.5 
1.4 
1.4 
1.5 

o 

3         

4 

5       

6 

7 

1.45 
1.4 

H 

1.3 

9 

1.3 

10 

1.3 

n 

1.25 

12 

1.55 

13 

1.4 

14 

1.2 

15 

1. 15 

16 

1.1     1 

17 

i.a5 

18 

1.0 

19 

1.0 

20 

.95 

21 

1.0 

22 

.9 
.9 

23 

24 

.9 

25.." 

.9 

a> •. 

1.25' 

27 

1.5 

28 

1.7 

'29 

1.5 

:» 

1.3 

31 

'     1.'25 

1 

June.  I  July.  !  Aug.     Sept.     Oct.      Nov.     Dec. 


1.1 
1.1 
1.1 
1.1 
LI 

l.a5 

1.0 

1.0 

.9 

.85 

.8 

.7 

.7 

.(i5 

.6 

.6 

.85 
.8 
.7 
.6 

.6 

.65 

.6 

..55 

.5 

.5 
.5 
.5 
.5 
.5 


0. 


5 
,5 
,5 
,5 
,5 


,5 
,5 
,5 


.5 
.5 
.5 


.5 
,5 
.5 
.5 
.5 


,5 

,5 
,5 
.5 


5 

5 

,5 

,5 

,5 


0.5 
.5 
.5 
.5 
.5 

.5 

.25 

.3 

.25 

.25 

.3 
.25 
.2 
.2 

.2 

.2 
.2 

.8 
.  7 
.6 


0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.5 

.35 
.2 
.2 
.2 
.2 


0.2    ,  6.6 

.2  : 5.6 

.2    5.  .55 

.2    5..55 

.2    5.55 

•  £     .......  <>.  oo 

.2  I .5.5 

2  '  "i  '» 

.2    1  5.45 

I 

.2    5.4 

.2    7.8 

.2       5.25  7.2 

.2  ,     5.25  6.5 

.2  ,    .5.25  .5.8 

5.7 


5.25 
5.25 
.5.25 
5.25 


5.65 
5. 6 
.55 


5. 


5 

.2    !... 

...;     .5.25  1 

5.  .55 

3 

.2      ... 

5.5 

25 

.2    1.... 

...     5.65  ' 

.5.5 

•25 

.2      ... 

...      .5.6 

,').45 

2 

.2    1... 

....      5.6    ' 

5.4 

2 

.2      ... 

...      5.6    ' 

5.8 

2 

.2    |... 

...'    .5.7    1 

6.6 

2 

.2      ... 

....     5.6 

6.7 

2 

.2      ... 

....     5.6 

6.8 

2 

.2      ... 

....     5.6 

6.6 

2 

1 

1 

6.7 

1 

1 

Note.— Gage  heights  after  November  13  are  by  the  new  gage,  the  datum  of  which  i.s  4.<H"»  feet  below 
that  of  the  old  gage. 
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Monthly  discharge  of  San  Litis  Rey  River  near  Palafor  1906. 

[Drainage  arva.  318  square  mites.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

Auguat 

Sopteml)er. 
Ortolwr. .. 
Noveml)er. 
December. 


The  year. 


Dtaeharge 

in  second-feet. 

Run-off. 

-- 

1 

ToUl  in 

Maximum. 

Minimum. 

Mean,    i 

1 

acre-feet. 

Sec. 

-ft.  per 
.  mife. 

I>epth  n 
incbn. 

232, 

9 

21.4 

1,320 

0.067. 

0  ^ 

241 

10 

2S.6 

1,500 

.030 

».% 

13.000 

17  , 

1,120 

68,900 

3.52 

4.  Or 

620 

114  , 

301 

17.900 

.047 

l.i> 

2t» 

100 

158      ' 

9,720 

.«7 

-IT 

128  1 

19 

tiS.G  , 

3,900 

.206 

1, 

19 

19 

19.0  , 

1,170 

.060 

«C 

^  1 

3  , 

10.3 

633 

.032 

1-4 

19  ' 

3 

3,7 

220 

.012 

-tL 

3 

3 

3.0 

184 

.0094 

.11. 

2H| 

3  1 

8.3 

494 

.026 

.Go 

550 

— 

9 

1 

3 

79.3 

4,880 



.2m 

.2- 

13,000  , 

1 

152      1 

111,000 

.476 

^iA 

_ 

NMTE.-Diflcharges  were  obtained  by  the  indirect  methocl  for  shifting  channels.    Values *je  fair. 

SANTA  MARGARITA   RIVKR   DRAINAGE  BASIN. 

DESCRIPTION    OF   BASIN. 

Temecula  Creek,  as  Santa  Margarita  River  is  known  at  its  begin- 
ning, rises  on  the  western  slope  of  the  San  Jacinto  Mountains  in  the 
northwestern  part  of  San  Diego  County  just  north  of  the  San  Luis 
Rey  drainage  basin,  flows  north  into  Riverside  County,  then  west 
about  15  miles  to  Temecula,  where  it  flows  southwest  through 
Temecula  Canyon  into  San  Diego  County  and  empties  into  the  Pacific 
Ocean  as  Santa  Margarita  River.  The  highest  elevation  in  the  basin 
is  about  5,500  feet  on  the  divide  between  Temecula  and  San  Luis 
Rey.  Temecula  Creek  has  few  tributaries,  and  the  topography  is 
rather  broken,  though  there  are  several  small  valleys  in  the  upper 
reaches.  The  rock  formation  through  which  it  flows  is  a  locse  g:ranite 
with  good  soil  covering,  and  there  is  considerable  growth  of  small, 
scrubby  timber.  The  annual  precipitation  varies  from  10  to  30 
inches  and  occurs  almost  entirely  as  rain.  The  discharge  is  quite 
heavy  in  the  spring  during  the  flood  season,  but  is  small  during  the 
rest  of  the  year. 

Measurements  are  useful  in  connection  with  irrigation. 


TEMECl'LA    CREEK    NEAR   TEMECULA,    CAL. 

This  station  was  established  December  30,  1905.  It  is  located 
about  1  \  miles  south  of  the  town  of  Temecula  at  the  bridge  on  the 
road  from  Temecula  to  Pala  and  Falbrook.  It  is  reached  by  driving 
from  Temecula. 

The  channel  Is  straight  for  500  feet  above  and  100  feet  below.  The 
bed  is  sliif  ting  sand  and  the  channel  is  continually  changing,  being 


SANTA   MARGARITA    RIVER    DRAINAGE    BASIN. 
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.usually  in  two  channels  at  low  water.  Neither  bank  is  liable  to 
overflow  at  any  stage. 

During  low  water,  discharge  measurements  are  made  by  wading 
below  the  bridge.  High-water  measurements  are  made  from  the 
downstream  side  of  the  bridge. 

The  gage,  which  during  1906  w^as  read  once  a  day  by  Hugh  McCon- 
ville,  is  a  2  by  6  inch  timber  fastened  to  the  downstream  pier  near- 
est to  the  right  bank  by  two  pieces  of  strap  iron.  It  is  in  one 
vertical  section,'  painted  white,  and  graduated  into  feet  and  tenths. 
The  graduations  run  from  0.0  to  10  feet.  Marks  10  feet  apart  are 
I^ut  on  the  bridge  rail  in  yellow  paint  for  use  in  soundings.  The 
bench  mark  is  a  nail  in  the  base  of  a  willow  tree  on  the  right  bank  cf 
the  river  below  the  bridge;  elevation,  8.13  feet  above  the  zero  of  the 
gage. 

Discharge  measurevients  of  Teinecula  River  near  Tcniecula,  Cal.y  in  ] 905-6. 


Date. 


Hydrographcr. 


1905. 
November  14. 
Docember  30 . 


W.  B.Clapp. 
W.  v.  Hardy 


1906. 

January  12 W.  V.  Hardy 

January  29 do 

February  10 do 

February  24. ...  I do 

March  5 do 

March  6 i do 

March  18 ' do 

March  19 ; do 

AprUia do 

April  27 1 do 

May  15 do 

June26u !  C.  H.  Lee 

August  5 ,'■  R.  S.  Hawlev . 

October  10 i  W.  F.  Martin. 

November.  12  .j  W.  V.  Hardy 

December  4 \ do 

December  29... ' do 


Width. 


,    Feet. 
.       11 
'        9 


.5 


8 

8 
10 
16 
12 
12. 
36 
27 
65 
11 
15 
11 

3 
16 

14.5 
10 
12 


Area  of 
section. 


Sq.  ft. 


5. 


3.3 

4.0 

4.1 

7.7 

10.3 

9.3 

18.0 

11.9 

16.0 

4.1 

5.0 


Gaee     '      Dia- 
heignt.       charge. 


2. 

2. 
2. 


3. 
3. 


90 
94 
99 
3.20 
3.49 
.3.42 
82 
69 
5. 84 
5.82 
5.88 


Feet.        Sec.-ft. 
3. 10  5. 8 

2.98  4.6 


4. 

4. 

4. 

3. 

6. 

5. 
10. 
12. 
12. 


5.6 


2.1 

0. 8  : . . 

5.80   ; 
.1 

2.5    ..    -- 

5.7 
4.4  t 

6.0 

1 

.5.80  1 
6.00 
0.10  1 

1 

6. 
2. 
0. 
3. 
/. 
7.2 
14.9 


4 

6 

8 
9 
6 
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Daily  gage  height ^  iiifeet^  of  Temeada  River  ihear  TemeaUa,  Cal.,/or  J906. 


1. 
2. 

a! 

4. 


(J 

7. 
K. 
9 

n. 
11 

1-2 
13 
14 

ir> 
Hi. 


17. 
IH. 

lu. 

20. 

21. 

22 

23 

24 

2.'.. 

2il. 

27 

2S 

29 

M). 

31. 


D.iv 


Jan. 


3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
3.1 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.9 
2.9 
2.9 
2.9 
2.9 


Feb.   I   Mar. 


2.9.  3.4 

2.8  3.5 

2.8  3.5 

2.8  3.45 

2. 8  3. 45 

2.8  3.5 

2.8  3.5 

2. 9  3. 55 
2.  a*)  3. 5 
2.95  3.6 

3.0  3.9 

3.0  4.9 

3.0  5.0 

3.0  4.9 

3.0  4.9 

I 

3.2  3.7 

3.2  3.7 
3.25  I  3.a5 
3. 25  3. 65 
3.25  3.5 

3.25  I  3.3 

3.25.  3.4 

3.25  9.6 

3.25  9.6) 

3.25  ,  8.0 

3.3  7.6 

3.4  I  6.0 
3. 4  5. 5 

'  5.5 

I  5.9 

5.9 


Apr.       May.  i  Juno.      July.       Dec, 


5.9 
5.8 
5.8 
5.8 
6.7 

6.3 
5.8 
5.8 
5.8 
5.8 


5. 
5. 
5. 
5. 
5. 


5.8 
5.8 
5.8 
5.  io 
5.75 

5.75 
5.75 
5.75 
5.75 
5.75 


5. 
5. 


75 
75 
5.75 
5.75 
5.75 


5.75 

5.7 

5.7 

5.7 

5.75 

5.75 
5.75 
5.75 
5.75 
5.75 

5.75 

5.7 

5.7 

6.7 

5.7 

5.8 

5.85 

5.85 

5.85 

5.85 


5.8 
5.8 
5.8 
5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
5.8 

5.75 
5.7 
5.75 
5.8 

5.75 

5.75 
5.75 
5.75 
5.75 
5.  to 


.">.8 

5.8 
5-8 
5.h 

o.  8 

5.8 
5.8 
5.8 
5.8 

5.8 
5.8 
5.  S 

.5.8 
5.8 

5,8 
5.8 


»;  I- 

r.  ?. 


5-6 


6.  J 

5.9'> 
ti.0 
5- 'J 


5.85  1 

5.75 

iS 

5.9 

5.75 

5.9 

5.9    1 

6.75 

:k13 

5.85 

5.75 

.V<i 

5.85 

5.75 

5.9 

5.8 

6.2 

5.85 

5.8 

6. 0 

5.8 

.5.8 

h  2 

5.8    1 

5.8 

kO'i 

5.8 

5.8 

^1 

5.8     . 

1 

6-r. 

NoTK.-  -No  giipp  hplght  record  wa«  kept  from  July  18  to  December  2.    Dlacharges  have  not  been  c -m- 
piited  on  account  of  the  small  number  of  measurements  at  tiroes  of  excessive  chanjTPS  in  channel. 

8AXTA  ANA  RIV>:R  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 

Santa  Ana  River  has  its  source  in  the  southern  slope  of  the  San 
Bernardino  Mountains.  It  traverses  the  San  Bernardino  Vallev  in  a 
southwesterly  direction,  breaks  in  a  narrow  canyon  through  the 
Santa  Ana  Mountains,  and  finally  discharges  through  the  Santa  Ana 
Vallev  into  the  Pacific  Ocean  below  the  town  of  Santa  Ana.  Numer- 
ous  tributaries  rise  in  the  southern  sloi>e  of  the  San  Bernardino 
Mountains,  the  surface  flow  of  most  of  which  reaches  Santa  Ana  River, 
where  it  traverses  San  Bernardino  Valley  only  in  times  of  flood  di:^ 
charge.  The  topography  on  the  higher  elevations  is  rough  and 
rugged,  reaching  elevations  of  from  10,000  to  12,000  feet,  the  forma- 
tion being  of  granite  with  good  soil  covering  and  considerable  growth 
of  timber.  On  the  lower  elevations  the  topography  is  less  rough  and 
the  soil  covering  is  principally  of  brush.  A  gaging  station  is  located 
on  this  stream  at  Warm  Springs,  about  8  miles  above  Redlands. 
Below  this  the  river  leaves  the  mountainous  country  and  discharges 
over  a  sandy  and  gravelly  bed  through  the  San  Bernardino  Valley. 
During  the  summer  months  the  entire  flow  of  the  stream  is  diverted 
above  this  gaging  station  and  used  for  power  development  at  the 
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mouth  of  the  canyon,  below  which  point  it  is  again  taken  out  and 
used  for  irrigation  on  the  higher  elevations  of  the  San  Bernardino 
\'alloy  along  the  base  of  the  mountains,  where  the  country  is  under 
a  high  state  of  cultivation,  principally  for  the  raising  of  citrus  fruits. 
The  water  rises  to  the  surface  in  San  Bernardino  Valley  near  the 
city  of  San  Bernardino  and  is  diverted  and  used  extensively  for  irri- 
gation in  the  neighborhood  of  Riverside.  In  addition  to  this  surface 
flow,  a  large  number  of  wells  have  been  sunk  in  this  territory,  many 
of  which  are  artesian,  wliile  others  require  pumping.  This  developed 
water  is  also  used  extensively  for  irrigation  in  the  vicinity  of  San 
Bernardino  and  Riverside.  The  water  is  again  forced  to  the  surface 
by  bed-rock  obstructions  at  Riverside  Narrows  below  the  city  of 
Riverside,  and  gradually  increases  in  volume  until  it  reaches  Santa 
Ana  Canyon,  where  it  is  diverted  for  irrigation  on  the  low^er  valley 
lands  in  the  vicinity  of  Santa  Ana  and  FuUerton.  During  the  sum- 
mer months  measurements  are  made  of  the  flow  at  Rincon,  Cal.,  at 
the  head  of  Santa  Ana  Canyon.  There  are  only  occasional  flood  dis- 
charges of  this  river  which  flow  continuously  from  the  mountain  to 
the  sea.  The  mean  precipitation  throughout  this  basin  is  from  15 
to  30  inches,  which  falls  in  the  form  of  rain  except  on  the  higher  ele- 
vations of  the  San  Bernardino  Mountains,  where  there  is  a  consider- 
able snowfall,  usually  remaining  on  the  extreme  high  elevations  until 
midsummer.  A  storage  reservoir  has  been  constructed  on  Bear 
Creek,  a  tributary  of  this  stream,  and  is  known  as  the  Bear  Valley 
reservoir.  This  stored  water  is  held  until  the  summer  months  and 
used  for  irrigation  in  the  San  Bernardino  Valley. 

SANTA    ANA    RIVER   NEAR   MENTONE,  CAL. 

This  station  was  established  in  June,  1896.  It  is  located  5  miles 
northeast  of  Mentone,  Cal.,  three-fourths  of  a  mile  below  the  head 
works  of  the  Mentone  Power  Company's  canal  and  opposite  the 
warm  springs  in  the  canyon. 

The  Edison  Electric  Company  diverts  the  greater  portion  of  the 
water  from  Santa  Ana  River  above  the  gaging  station,  but  also 
returns  all  of  it  above  the  station.  They,  however,  allow  only  limited 
portions  of  the  water  to  pass  out  of  their  conduits  during  certain 
hours  of  the  day,  holding  back  the  water  for  the  purpose  of  obtaining 
additional  power  when  the  greatest  demand  e^sts. 

The  Mentone  Power  Company's  canal,  formerly  called  the  Santa 
Ana  canal,  diverts  water  above  the  station,  all  of  which  is  returned 
below  the  point  of  measurement.  During  the  low-water  season  the 
entire  flow  of  the  river  is  diverted  by  the  canals.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  177,  page  94,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  vears. 
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Discharge  measuTenients  of  Santa  Ana  River  near  Mentone,  Cal..  in  J9(t6. 


Date. 


Hydrogruphor. 


January  20 ('.  H.  Lw 

February  11 do 

February  11 do 

February  11 do 

Februan'12 do 

March  14 do 

Marcn  16 do 

March  16 do 

March  17 do 

March  17 do 

March  18 i do 

March  23 1  M.  P.  Beeson 

March  25 do 

March  26 do 

March  26 do 

March  27 do 

April  10 C.  H.  I./CC.... 


M. 


P.  Beeson. 

.do 

.do 


.\pril  21 
May  12. 
May  12. 

June  2 ' do 

June  28 ' do 

August  4 R .  S .  Hawle V . 

October  11 W .  F .  Martin . 

December  28 do 


Discharge. 

Gage 

LPinit 

Mentone 

of 
river. 

River. 

Power 
Com- 
pany's 
canal. 

Src.-ft. 

Total  f<»r 
r*v«»r. 

Frrt. 

Sec. -ft. 

See. -ft. 

2.17 

87 

37 

124 

1.51 

11 

42 

1.57 

15.8 

42 

,> 

1.54 

12.8 

42 

:o 

1.45 

6.7 

52 

.ji* 

3.50 

351 

27 

oT*^ 

5.40 

1.410 

49 

1.4»0 

5.80 

1.870 

49 

1 ,  \rii> 

4.15 

677 

0 

•  »77 

3.85 

507 

0 

.Tt»7 

3.70 

405 

11 

4l«i 

3.a'» 

156 

55 

•ill 

4.80 

913 

35 

94s 

6.35 

2.250 

34 

2.'>*^ 

5.90 

1,780 

34 

l.MU 

5.25 

1.200 

25 

1.2LH) 

3.00 

130 

(V8 

F«s 

3.50 

214 

72  1 

•>v. 

3.60 

148 

71 

219 

3.60 

lOO 

71 

2:u 

3.50 

149 

66 

215 

3.00 

70 

71  , 

111 

2.55 

13.1 

72  1 

So 

2.31 

2.9 

61 

»4 

3.85 

276 

74 

:i5t) 

_ 

- 

_   _ 

Daily  gage  height,  in  feet,  of  Santa  Ana  Riv(T  near  Mentone,  CaL,for  lUiXi. 


Day. 

Jan. 

1 

1.3 

2 

1.3 
1.3 
1.3 
1.3 

1,3 

3 

4 

5                 .... 

0 

7 

1.3 

8 

1.3 

9 

1.3 

10 

1.3 

11 

1.3 
1.3 
1.3 

12 

13 

14 

1.3 

15 

1.3 

16 

1.3 
1.3 

17 

18 

1.3 

19 

2.4 

20 

2.2 

21 

1.7 

22 

l..> 

•>■» 

1..') 

24 

1.4 

2.5 

1.4 

2«) 

1.3 

't' 

1.3 

2S 

1.3 

IS) 

1.3 

:^0 

1.3 

31 

1.3 

Feb.      Mar.      Apr.     May.    June.    July.  \  Aug.     Sept.     Oct.      Nov.     Det*. 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.3 

1.3       3.45 

1.  3       3. 2.5 


1.3 
1.9 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 


1.9 
1.9 
1.7 
1.6 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
6.5 
4.5 
3.4 
3.0 

5.0 

4.15 

3.7 


5. 
5. 
4. 
4. 
4. 
4. 


3.15 

.3.1 

3.05 

4.6 

4.05 


3.9 
3.4 
3.3 
3.4 

3.4 

3.3 
3.2 
3.1 
.3.0 
3.0 

3.0 
2.9 
2.9 
3.0 
2.9 

2.9 
2.9 
2.9 
2.9 
.3.0 

.3. 5 
3.8 
9 
9 


3. 
3. 
3. 


3.7 
,3.1 
3.3 
.3.8 
3.8 


3.1 
3.0 
2.9 
2.9 
,3.6 

3.7 
3.4 
3.8 
.3.S 
.3.8 

.3.8 
.3.6 
.3.6 
.3.4 
3.3 

3.3 
3.2 
3.2 
.3.2 
3.2 

.3.2 
.3.4 
3.5 
3.5 
3.2 

3.2 
3.3 
4.9 
4.4 
4.3 
4.0 


4.0 
3.5 
3. 5 
3.-3 
3.3 

.3.3 
3.2 
.3.2 
,3.2 
3.2 

,3.4 

3.2 


2 

2 
o 


3.2 
3.1 
3.1 
3.1 
3.1 

3.1 
.3.1 
3.1 
3.4 
3.1 

.3.0 
3.1 
3.1 
3.0 
3.0 


3.0 

2.6 

.^o 

2.6 

2.9 

2.5 

2.9 

2.5  1 

3.0 

2.4 

.3.0 
3.0 
3.0 

•>  Q 

2.9 

2.9 
2.9 
2.9 
2.9 
2.9 


2.7 

2.8 
2.8 
2.9 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 
2.6 


2.4 
2.4 
2.4 
2.4 
2.4 


2. 
2. 
2. 
2. 
2. 


3.0 

2.0 

2.9 

2.9 

2.9 

ao 

2.8 

2.7 

2.8 

2.6 

2.5 
2.4 
2.3 
2.1 
2.0 


2.3 
2.3 
2.3 
2.3 
2.3 


2. 
2. 
2. 

2. 
2. 


2.2 
2.2 
2.2 
2.2 
2.2 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.5 
2.5 
2.5 
2.5 


2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
•2,5 
2.5 
2.5 
2.5 

-2-5 
2.5 
2-5 
2.5 
2.5 

2.3 
2.3 
2.3 
2.3 
2.3 


2-3 
2.3 
2.3 
•2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2-3 

2,3 
2-3 
2.3 
2-3 
2.3 

2-3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
Z3 
2-3 
•2-3 


2.3 
2  3 
2.4 
•2.7 


2  3 


2  3 


2  ?, 
5.  2 
3.2 
2.9 
•2.3 


2.4 

Z  4 

2-  2 
2^0 

2  0 

2  0 
2-11 
2  «• 
•2.0 


2.3 

2.5 

2.3 

1 
2.3 

2.0 

2.3 

2.5 

2.3 

2.3 

3  2 

2.3 

2,5 

2.3 

i3 

3- .5 

2.3 

2.5 

2,3 

2-3 

;i  ."- 

2.3 

2.5 

2.3 

2.3  1 

2.1 

2.3 

Z3    . 

i 
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Daily  discharge,  in  second-feet y  of  Mentone  Power  Company's  canal  near  Mentone,  Cal., 

for  1906. 


Day. 

Jan. 
34 

Feb. 

Mar. 

51 

Apr. 
0 

May. 

70 

June. 
71 

July.  Aug. 

Sept. 

Oct. 
64 

Nov. 
67 

Dec. 

1 

32 

1 
71  1    72 

63 

62 

•> 

33 
34 

32 
32 

48' 
48 

56 
55 

?} 

70 

66  ;    72 
71    72 

58 
58 

64 
64 

60 
60 

61 

3 

70 

4 

34 

32 

43 

57 

71 

71 

71  I    72 

63 

63 

62 

71 

5 

34 

32 

56 

56 

71 

70 

71  ,   72 

j 

63 

63 

64 

71 

6 

34 

35 

52 

52 

71 

70 

71     72 

63 

63 

66 

72 

7 

34 
34 
34 
34 

33 

35 
35 
44 
41 

42 

51 
50 
50 
50 

46 

65 
70 
70 
68 

73 

71 
70 
72 
71 

66 

70 
70 
70 
70 

70 

71  !    71 
71    68 
71    70 
71  •   71 

71    71 

66 
64 
63 
62 

62 

61 
61 
61 
61 

61 

66 
56 
60 
60 

60 

67 

8 

60 

9 

60 

10 

68 

11 

61 

12 

34 

52 

43 

74 

71 

70 

71     71 

62 

61 

60 

59 

13 

35 

59 

40 

74 

66 

71 

71     71 

59 

61 

58 

74 

14 

45 

55 

27 

66 

63 

71 

71  .    72 

60 

61 

54 

72 

15 

44 

03 

43 

66 

66 

71 

71     72 

64 

61 

57 

72 

Ifi 

44 

62 

49 

66 

66 

71 

71     72 

63 

61 

64 

66 

17 

37 

64 

0 

68 

66 

70 

71     45 

58 

61 

54 

68 

18 

37 

51 

11 

68 

68 

70 

71     42 

58 

64 

66 

66 

19 

59 

49 

35 

71 

70 

71 

71     72 

56 

63 

66 

66 

20 

37 

48 

44 

72 

70 

71 

71    72 

56 

63 

64 

59 

21 

48 

48 

43 

72 

66 

70 

71    72 

67 

67 

67 

50 

22 

50 

60 

58 

71 

71 

72 

71    72 

54 

67 

53 

50 

23 

37 

58 

55 

71 

71 

71 

71     72 

52 

67 

63 

66 

24 

37 

56 

71 

71 

71 

71 

71     72 

62 

67 

63 

61 

25 

41 

55 

35 

70 

66 

71 

72    72 

52 

67 

52 

69 

26 

38 

53 

34 

71 

66 

66 

72    70 

52 

67 

52 

76 

27 

35 
35 

51 
49 

25 
55 

71 
71 

04 
0 

64 
71 

72    70 
72     66 

59 
62 

66 
64 

59 
66 

74 

28 

74 

29 

33 
33 

34 

21 

71 
71 

66 
66 

71 
71 

72     66 
72    65 

1    63 
t   M 

68 
67 

57 
62 

74 

30 

73 

31 

33 

27 



64 

72    66 

1 

1 

67 

74 

Monthly  discharge  of  Santa  Ana  River  near  Mentone y  Cal.,  for  1906. 

[Drainagt' area,  182  square  miles. J 


Month. 


January 

February 

March 

April 

May 

.1  uric 

July 

August 

September 

OctoJ)er 

November 

December 

The  year. 


Discharge  in  second-feet. 

Run-off. 

Total  in 

Maximum. 

Minimum. 
34 

Mean. 

46.8 

acre-feet. 

Sec.-ft.per 
sq.  mile. 

0.257 

Depth  in 
inches. 

181 

2,880 

0.30 

121 

33 

63.1 

3.500 

.347 

.36 

2.440 

51 

530 

32.600 

2.91 

3.36 

4ft') 

186 

274 

16,300 

1.50 

1.67 

Wii 

163 

245 

15.100 

1.35 

1.56 

329 

135 

172 

10,200 

.945 

1.06 

140 

90 

119 

7,320 

.654 

.75 

HI 

67 

80.5 

4.950 

.442 

.51 

74 

58 

64.1 

3.810 

.352 

.39 

74 

66 

71.4 

4,390 

.392 

.45 

69 

54 

60.3 

3,590 

.331 

.37 

859 

.56 

111 

6.820 

.610 

.70 

2.440 

33 

153 

111,000 

.841 

11.47 

Note.— The  discharge  includes  that  of  the  Mentone  Power  Company's  canal.  Discharges  for  the 
river  were  obtained  from  rating  tables  covering  short  periods  of  time  on  account  of  the  constant 
change  in  channel.    Values  are  fair. 


SEEPAGE   MEASUREMENTS. 


In  the  vicinity  of  Colton  and  San  Bernardino  large  quantities  of 
water  are  developed  in  addition  to  the  natural  surface  flow.  This 
water  is  used  for  the  irrigation  of  land  in  the  vicinity  of  San  Ber- 
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nardiuO;  Colton,  and  Kirorside,  and  also  for  domestic  supply  fur 
theso  towns.  Much  of  this  water  returns  to  Santa  Ana  River  \ye\ov,- 
Riverside,  above  a  point  known  as  Slover  Mountain,  and  is  a^ain 
diverted  and  used  for  irrigation  on  the  lower  lands  below  Riversi^i*- 
a  (1  above  what  is  known  as  Riverside  Narrows.  Below  this  point 
there  are  still  further  diversions  which  irrigate  the  lower  lanii> 
along  the  river  bottiun,  much  of  this  water  again  returning  to  thf 
river  above  Rincon.  Measurements  were  made  during  the  summers 
of  1005  and  1906  to  determine  the  amount  of  water,  including  tit 
natural  flow  and  developed  water,  above  Colton,  Cal.  Also  niea>- 
urements  were  made  of  natural  flow  and  developed  water  1k»1  .w 
Slover  Mountain  and  above  Riverside  Narrows,  this  all  being  retuni 
water  from  irrigated  lands  on  tlie  liigher  elevations.  Measurement.^ 
were  also  made  of  diversion  ditches  and  Santa  Ana  River  below 
Riverside  Narrows  and  above  what  is  known  as  the  Aubumdalf 
Bridge.  The  following  tabulations  show  the  result  of  these  metL^- 
urements,  which  were  made  by  K.  Sanborn,  of  Riverside,  Cal, 

Measurements  made  during  1905  are  contai.ied  in  Water-Supply 
Paper  No.  177,  pages  99  to  102. 


Satural  flow,  in  serond-ftrt ,  o/rfturn  water  to  Santa  Ana  River,  compared  irith  diulup'd 

iratrr  in  San  Bernardino  above  (Wfon.  Cal.,  liHUi. 

IMoHsiirpmontA  by  Kingsbury  S&nt)om,  ongineer  Riverside  WaU*r  CompHny.j 


Dat4». 


lAK'Ation. 


Juno  Z\ Barnhill  pumping  plant 

AugUNl  21 do 

Jinu'  IH Beam  ditcli 

August  L'3 <lo 

Jum»  M Blooinington  pumping  plant 

»S4'pt<Tiil»»'r  15) do 

S4'pt<'"ilx'r  l!0. .    Cili/ins  Watrr  Co.  pumping  plant 

June  2«« City  of  San  Bvrnanlino,  Sixth  8tn«<>t  pumping  plant. 

OotolKT  'S^ '.do 

Jiiiu' ::() City  of  San  Bernardino,  Lytle  Crp*'!^ 

S»'pt4'itilM»r  20 'do 

Junr  V} CilN  of  Colton  pumping  plant  (total)  

August  '21 <io 

J un«'  l«» City  of  Colton  (waU^r  used  for  Irrigating) 

.Xn^'M^t  21 -do 

Juii'-  3) Camp  Carlton  diteh 

S«'pt«'inlHT  7 do 

Juui-  \\\ Carr  i)uniping  plant 

August  2\ do 

J u jn-  J.', Daloy  ditoh 

Ortol HT  24 -do 

Juiu'  27 Exnlsior  Land  and  Water  Co 

August  24 ilo 

.luiK'  1'.) (;r)iiid  Terrace  pumping  plant 

ScptriiitKT  7 do 

J uuc  20 (iage  Canal,  I'alm  avenue  weir 

SeptJ'TiiU'r  7.. .' do 

JiiiH'  H» (I)igf'  Canal  intake,  .Santa  Ana  River 

S4'pt«>ml)er  7 do 

.Tunt'  14 Haws  tS;  Talmadge  ditch 

August  23 do 

June  10 Ilunt4«r  pumping  plant 

August  27 -do 

Juii«'  23 Johnson  «N:  Hubbard  pumping  plant 

August  27 do 

Jun«'  23 Lanib  ])innping  plant 

August  27 do 

Jnni'  23 Lawson  Well  Co.  pumping  plant 

August  27 do 

June  18 Logsdon  tV  Farrell  ditch 


I)e- 
velopt»d. 

1.30 
l.'iO 


Xatural.    Toul. 


10.  :i() 

0. 70 
1.60 
2.00 
4.80 


2.40 

S.M) 

.70 

i.ro 

2.70 

1.94 

.40 

.70 


.60 

.30 

.35 

22.90 

38.00 


1.90 

l.fiO 
.52 
.48  ' 
.00 
.00 
.60 
.70 


-OiJ 


l.«iO 
2.00 


110 
00 


S.30 


8.30 
.00 

.a> 

.OS 


.1 


00 


1  .*' 

■* 

tl 
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.  •* 
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Xat'iral  Jloir,  m  second-feet,  of  return  wahr  to  iSanta  Ana  liinr,  com  pared  vith  developed 
water  in  San  Bernardino  above  (vlton,  Cal.,  lUi)(l-    Continued. 


Datp. 


Location. 


I)r- 
vi'Io|«m1. 


Natuml.  I  Total. 


( )it  olMT  24 '  Logedon  <t  FarroU  ditch 

Juno  20...'. I  I-vtle    CnM^k  \Vat«^r   and    lniprov»»nicnt   Co.    pumping  0.00 

plant. 

Si'ptiMnIxT  20. . I do UO 

.\ iiiu'  2S Mcrryfleld  pumping  plant i  .  '^ 

A ii^ust  24 ' do .79 

-Tiiru'  IK I  Me Konzio  ditch 

August  23 do 

.luiU'  28 Mc<'ks  «\:  Daley  ditch 

.\ugnst  31 do 

.1  \u\v  22 '  Mclntyn*  tlitch 

S«'ptcTnlK»r  20 <io' 


0.00 


.1  uiM'  2.'i Urang»>  Land  and  Wat^T  Co.  pumping  i>l.int 

.\  ngn  St  27 . : . . .  I do 

Juiif  20 Rivor.sido  Highland  Water  Co.  pumping  plant 

S4»ptemJ)er  20. do 

.hine  20 ,  Iliversidc  Highland  WaU-r  Co.,  Santa  .\na  Kivor. . 

S^'pU'inlwr  7... do 

•Tune  20 ,   ttanchoria  pumping  plant 

S«»pU'mUT  20 do 

.Iiuio  14 1   Ralx'l  ditch 

.Vugnst  23 do 

J une  19 1  Kivorsido  Water  Co.,  upi)er  canal 

August  31 1 do 

.1  une  23 Riverside  WaU^r  Co.  mill  pumping  plant 

August  31 do 

J  une  20 Riversidi;  Wat<'T  Co.  fUinio 

August  31 ' do 

.Tun<'  25 Riverside  Water  Co.  flume  pump  No.  1 

Augu.st  31 do 

June  2.'i I  Riverside  Wat<»r  Co.  flume  pump  No.  2 

August  31 1 do 

June  28 i  Kos(^dale  Water  Co.  pumping  plant 

-Vugust  24 ' do 

J  une  19 1  Rogers  i)umping  plant 

St*pteml)er  7... do 

J  une  2o Shay  or  Stout  Dam  ditch 

August  23 do 

June  '23 Swamp  ditch 

August  29 do 

June  27 ^  West  Riverside  3,'»0-inch  Water  Co.  pinnping  j)lant 

.\ugu-<t  31 do 

June  22 i  Whitlock  dit<;h 

()eto»K>r  24 do 

Oi't ol w^r  24 1  Whiting  ditx'h 

J mie  20 Ward  and  Wam»n  ditch 

Sfptemhor  7...' do 


.00 
3.  «iO 
(i.  10 
l.SO 
Ti.  <)0 
2.00 
l.W) 


2.  iJO 

.00 
.00 


.00 
.00 
.00 
.00 
.TK) 
.00 

i.r,o 

2.  40 


ti.:.o 


.1 


.00 
.00 

Hi.  IK) 

17.10 
.00 
.00 


2.ri0  I 


.00  I 
.00  , 

3K.  m  I 

2t).  3o  1 


10.  70 
.00 


.00 
.24 
..so 
.04 


.00 

.00 

.00 

r).  10 


0.<X) 
.00 

.00 

.80 

.79 

.00 

.00 

H).  90 

17.10 

.00 

.00 

.00 

.00 

3.  tiO 

«'..  10 

4.30 

0.90 

2. 00 

1.90 

.00 

.00 

41.. W 

.W.OO 

.00 

.00 

10.  70 

.00 

,00 

.00 

.00 

.00 

.m 

.00 

1.00 

2.40 

.00 

.24 

.K) 

.<i4 

0.00 


ti 


,.■>() 
.00 
.(XI 
.(N) 
10 
0(i 


Return  ivaters,  i?\  seeond-feit,  in  San  Bernardino    VaUeij  heloir  Slover   Mountain  and 

above  Riverside  Narrows,  19(Ki. 


Date. 


[Measurements  by  Kingsbury  Sanborn,  engimrr  Riverside  W'at«>r  Company.] 
'  Location. 


I)e- 
velop<>d. 


Natural.    Total. 


June  27 Alvitrez  ditch  at  hendgate,  east  end  of  West  Riverside  ' 

Bridge 

August  28 do 

June  29 Cuttle's  pumping  plant i         2.  ."iO 

Septeml^er  7 do : 2.  ."iO 

June  29 California  Orange  Co i  1..30 

S<'ptember  7 do : 1.  40 

June  29 Evans  Island  or  Jansen  ditch,  under  west  end  of  \N'est  ' 

;     *Riverside  Bridge. 

September  3 do 

June  2<) I  Evans  ditch  near  county  line i 

Septj»ml)er  3... do ' 

June  23 Evans  Well  ditch,  Santa  Ana  stn'et- I 


September  3. 

June  29 

S<^ptt^mber  13 
June  27 


.do. 


Evans  pipe  line  to  China  garden  at  head  works 

.-..do 

Evans  pumping  plant  1,(XX)  fwt  south  of  west  end  of 
1      West  Riverside  Bridge. 

August  28 do 

June  29 Evans  Jurupa  pumping  plant 

June  .30 '  Ferris  (iallagher  ditch,  near  head  works 

September  13 do 

June  30 '  Gallagher  ditch,  near  headworks 

September  13 do 


■I 


3.  (iO 


.').  ."(.3  I 
.00 


.-).  20 
.kOO 


I 


I 


.00 
.00 

i.y(.) 

.00 
.00 
.00 
.00 
2.70 


.1 


2. 1(0  , 
3.  2'> 

.  7(i   . 

.00  ' 


."..  '20 
.'•..00 

2.  m 

2.J0 

1.30 

1.40 

.00 

.00 
1.90 
.00 
.00 
.00 
.00 

2.  70 

3.  00 

.00 
2.{X) 

3. 2r> 

.70 
.00 


84  sruFACK  WATER  supi'LY,  ivm. 

Return  watrrs,   in  saond-jht,   iti  San   Bernardino    Valhy  be  low  Sloitr    Mountain  n?./ 

aboir  /iinrsidi  Aarroirs,  J90(j — (Vmtinueti. 


1 1 


J unc  2ii '  J iinipH  piiniptnf?  pi jiit  to  supply  Kutiidoux  ditch 2. 30 

Soptt'inUT  A tio .').  10    

Juno  27 ,  Lower  ('until,  UiviTsidt«  WuttT  Co ;{.  ici 

S«'pt<*inlN'r  :i do .00 

Jun<' 2*J I'ond'j*  pumping  plant j  l.;ft) 

S«»pt' niUT  7...' do 2.r;0    

Jum- J»i ,   Uubidoux  dit4>h  Ht  niousuring  box 4.  «"»  -'   ■ 

S4"pt4'n»UT  .'i..  .^ do 2  (K»  J- 

J »ni««  21 '  Ri vrrsido  I'owrr  Co.  canal  at  IVdlcy  crossing ' i         1*7. 70        _T.  ~ 

S«»pt«'>"l'«'r  2*.*.     .    .    .do * STi.OO  :"    • 

.luniLN Ui  vino  Land  Co.  pumping  plant  No.  1 .Nfi      h' 

S«'pt«'nil»«'r  7..  .t  .     .«l<» I  .70    T' 

Si'|»l«'niU'r  Ui...   Kiv  mo  Land  Co.  pumping  plant  No.  2 '  ..v:j    

Jun«'2.'» Smith  or  K vans  ditch  I  mile  U'low  Hiversiilc  County  lino.' 1.7n  l  Tt 

M«'pt4'mU'r  .**.   .'        -ilo .' .tin  •■ 

Junr27 Soipicl  ditch  at  intake *i.Mi  •  t' 

.\ugus(  2N <lo ' ."..:»  '.  .1 

Jum*  ^J'^ Spring  Jirook  pumping  plant  at  weir  at  end  of  main ,  .00    j« 

S«'ptenilH'r  IJ do   .00 •" 

June  ji. I  S|ninishtoun  pumping  plant  at  weir  at  end  of  main ]  4. to    ,  ••. 

S<'pteM|l«T  M <lo .OtJ    '« 

June  M) ■  /immerman  j>ip«'  line ' i  jo  2  J 

A'pleinU^r  13..' do ■ .00  .!•■ 

I)i}<char(fr  mautunnu nts,   in  S(rnml-fnt.   of  canals  htturni  Riversid*'   Xarroirs  and  tk* 
Anburmiah  liridqv  havinq  thvir  source  in  Santa  Ana  Rinr,  Jfft;/;. 


Date.  Ixx*ation. 


Juno  21 CjiHtilo  ditch  nejir  intake 

S4*pt*'mU'r  2<J ti«> 

J»m<'  21 Durke*'  ditch  at  Auhumdale  road  crtmsing , 

rt<»ptemlK»r  2'J. .' <lo 

Jun»'  21 1   Fuller  ditch , 

S«'ptetnU'r  2U do 

June  21 1  (iillil.tnd  <litch  at  Auburndale  roaii  cn^ssing 

S<*pt4MnlH'r  2*J do , 

June  21 Newton  ditch  near  intake 

S^'pt^'inNT  2*.». .' . .    ..do 

June  21 New iM'rry  ditch  at  Auburndale  road cro.HNing 

Si'ptemU'r  2*J do 

June  21 KolxTts  or  liOtJay  <lit^'h  near  intake.  Santa  .\na  Uiver 

S^'pleniU'r  2^). .  . .    .  .do 

June  21 \\  ilbiir  ditch  at  Koger.s  piix«  tri'stle  crossing,  Sant^i  .Vna  Hivi  r. 

Si'jiteniU-r  2t) do 

June  21 .^anta  Ana  River  at  Auburndale  Bridge ., 

S«'ptem]>er  2»J <lo 

June  21 .    Santa  .Vna  River  jit  Auburndale  Hridge,  including  ditches 

SeptxMnlMT  '29 do ." 
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MLSC'ELLANEOl'S     MEASUKEMEXTH     IN     SAXTA     ANA     RIVER     DKAIXACiK 

BASIN. 

The  followint^  is  a  list  of  miscellaneous  discharge  measuremeih.^ 
made  in  the  Santa  Ana  River  drainage  basin  during  1906. 

Cable  Canyon  Crcelc  near  (Hen  Helen,  Cal. — This  stream  is  a  trihu- 
tarv  of  the  Santa  ^Vna  River.  A  measurement  was  made  Julv  10^. 
1906,  at  the  diversion  weir  in  the  canyon: 

Diversion  over  W('ir,  l.l  sccc md-foet ;  waste  holow  weir,  2.1  second-foot;  toUU  fl«tw 
of  cnM'k,  2.2  s('coTi(l-f(H*t. 

Ca'ion  Cre(k  mar  Keenhrook,  Cal. — This  stream  is  a  tributarv  t>f 
Lvlle  Creek.  A  measurement  was  made  Julv  16,  1906,  in  the  can  von 
at  Keenhrook: 

Width,  '^  feet;  anu,  \.:\  .^(luafo  feet:  disohargo.  3.:^  socond-foot. 
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Chino  Creek  near  Rirn'orij  Cat — This  stream  is  a  tributary  of  Santa 
Ana  River.  The  following  measurements  were  made  during  1906,  at 
the  wagon  bridge  at  Rincon  road  crossing,  one-fourth  mile  above 
junction  with  Santa  Ana  River: 

Juno  25:  Width,  3  feet;  area,  1.5  square  feet;  discharge,  3.9  second-feet. 
Augu.Mt  31:  Width,  3.5  feet:  area,  1.3  square  feet;  discharge,  2.0  second-feet. 
November  7:  Width.  5.5  f<'et;  area,  6.2  square  feet;  discharge,  10.3  second-feet. 

Devil  Canyon  Creelc  near  Irmngtony  Cal. — This  stream  is  a  tributarj^ 
of  Santa  Ana  River.  A  measurement  was  made  July  14,  1906,  at 
the  mouth  of  the  canyon: 

W'i(hh,  4  feet;  area,  2.4  square  feet;  discharge,  5.2  second-fret. 

East  Twin  Creek  near  Arrowhead  Springs,  CaL — This  stream  is  a 
tributary  of  the  Santa  Ana  River.  A  measurement  was  made  July 
14,  1906,  in  the  canyon  above  the  canal  diversion: 

W'idth,  2  feet;  area,  1.8  square  feet;  discharge,  2.7  second-feet. 

L/ytle  Creek  near  Rialto,  Cal. — This  stream  is  one  of  the  principal 
tributaries  of  Santa  Ana  River.  A  measurement  was  made  July  16, 
1906,  at  the  head  of  the  Fontella  Development  Company^s  canal  at 
the  mouth  of  the  canyon: 

Diversion  over  weir,  25.4  second-feet;  wiumIc  below  weir,  5()  second-fcH't;  total  flow 
of  creek,  81.4  second-feet. 

Santa  An<i  River  n^^ar  Rincon^  Cal, — The  following  measurements 
were  made  during  1906,  at  the  Rincon  wagon  bridge,  at  the  lower 
end  of  the  San  Bernardino  Vallev  and  at  the  head  of  the  lower  Santa 
Ana  Canyon.  These  measurements,  with  the  addition  of  those  of 
Chino  Creek,  show  the  total  discharge  of  Santa  Ana  River  below  all 
diversions  in  the  San  Bernardino  Valley,  and  show  the  amount  of 
water  used  for  irrigation  in  the  vicinity  of  Orange,  Santa  Ana,  Ana- 
heim, and  Fullerton,  Cal.,  diversions  being  made  below  this  point  of 
measurement : 

June  25:  Width,  47  feet;  area,  40  square  feet;  discharge,  82  second-feet. 
August  3:  Width,  47  feet;  area.  33  square  feet;  discharge,  5G  second-feet. 
November  7:  Width,  43  feet;  area,  45  square  feet;  discharge*,  94  f?econd-feet. 

Watermnn  Canyon  or  ^Yest  Twin  Creek  near  Arrowhead  Springs, 
Cal. — This  stream  is  a  tributary  of  Santa  Ana  River.  A  measure- 
ment was  made  July  14,  1906,  at  the  crossing  on  the  road  to  Water- 
man Ranch  near  the  mouth  of  the  canyon: 

Width,  4.7  feet;  area,  3.6  square  feet;  discharge,  4  second-feet. 

SAX   GABKIKTj  IlIVEIl   DRAINAGE  IJASIN. 

DESCRIPTION    OF   BASIN. 

San  Gabriel  River  rises  in  the  Sierra  Madre  Mountains  and,  flow- 
ing in  a  southwesterly  direction  through  the  San  Gabriel  and  Los 
Angeles  valleys,  discharges  its  waters  into  the  Pacific  Ocean  near 
Long  Beach,  Cal.     Li  the  upper  reaches  of  this  basin  there  are 
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numerous  tributaries,  which  have  their  source  in  the  higher  eleva- 
tions of  the  Sierra  Madre  Range.  The  topography  in  the  upp-: 
reaches  of  this  basin  is  rough  and  rugged,  with  deep  and  narr* ^ 
canyons,  while  on  the  lower  elevations  the  country  is  rolling,  wii^ 
large  areas  of  valley  land.  The  formation  on  the  higher  nioun\*i'- 
elevation  is  of  granite,  with  a  light  soil  covering,  with  sparse  timK: 
growth.  As  one  approaches  the  middle  elevations  the  covering  > 
bnish,  with  scattering  timber,  while  in  the  foothill  country  then-  > 
nothing  but  a  growth  of  grass.  The  gaging  station  on  this  stn^^i^ 
is  located  at  a  |>oint  where  the  stream  leaves  the  higher  mountair.- 
in  the  vicinity  of  ^Vzusa.  Below  tliis  point  the  river  enters  the  SaD 
Gabriel  Valley,  where  the  stream  has  a  comparatively  light  gra4it. 
the  bed  Inking  composed  of  bowlders,  gravel,  and  sand,  in  -which  iJit 
water  (juickly  disapj>ears,  except  in  times  of  flood  discharge.  T!ie 
waters  of  this  stream  again  appear  on  the  surface  at  the  lower  erji 
of  the  San  (labriel  Valley,  at  the  point  of  discharge  from  the  footliill>. 
when*  an  obstruction  to  the  underground  passage  forces  the  water 
to  the  surface,  on  which  it  flows  for  a  short  distance  and  again  dis- 
appears in  the  sands  of  the  flat  country  below  the  footliiJls.  Tht 
entire  flow  of  this  stn»am  during  the  summer  months  is  diverted  ai 
a  point  about  5  miles  above  the  gaging  station  and  is  used  for  jK)wer 
puq>oses  at  the  moutii  of  the  canyon.  From  tliis  point  it  is  carried  in 
ditches  and  used  for  irrigation  in  the  San  Gabriel  Valley.  Tlie 
water  is  again  diverted  where  it  appears  on  the  surface  at  the  lower 
end  of  this  valley  and  is  used  for  irrigation  on  the  lower  levels  below 
this  j)oint.  The  mean  precipitation  in  tliis  basin  varies  from  15' to 
30  inches  and  is  principally  in  the  form  of  rain.  On  small  areas  in 
the  liigher  mountain  elevations  the  precipitation  is  in  the  form  oi 
snow,  which  melts  in  the  early  spring  months. 

SAX    GABRIEL    RIVER   AND   CANAI^    NEAR    AZUSA,    CAL. 

Owing  to  tlie  numerous  diversions,  it  has  been  difficult  to  obtain 
accurate  dischar<;e  measurements  at  Azusa,  but  during  1898  the  San 
Gabriel  Electric  Company  completed  its  system,  and  measurements 
are  now  obtained  with  greater  ease  and  hence  with  greater  accuracy. 
The  head  works  of  this  company  are  located  about  6  miles  above  the 
mouth  of  the  canyon.  The  water  is  carried  around  the  left  side  bv 
a  series  of  tunnels  and  conduits,  and  a  head  of  400  feet  is  obtained 
where  the  electric  power  is  generated.  Weirs  are  placed  on  the  con- 
duit of  the  electric  company  and  the  water  is  measured  at  this  point. 
The  capacity  of  the  conduit  is  80  second-feet. 

The  cable  and  gage  are  located  about  1  mile  from  Azusa.  During 
the  season  of  low  water  for  a  period  of  from  six  to  eight  months  the 
canals  above  the  station  divert  the  entire  flow  and  there  is  no  run- 
nintr  water  at  the  station.  The  total  flow  of  the  river  is  obtained 
bj'  adding  the  daily  discharge  for  the  river  to  the  figures  for  the  cor- 
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responding  dates  for  the  canals.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water-Supply  Paper  No.  177,  page 
104,  where  are  given  also  references  to  publications  tht-t  contain  data 
for  previous  years. 

0 

Discharge  measnreinenls  of  San  Gabriel  River  and  canals  near  Azusa,  Cal.,  in  1906. 


Date. 


JaTumry  19 '  M.  P.Beeson. 

.Ianuary20 do 

January  20 ' do 

February  10 i do 

February  15 do 

February  15 do 

February  17 ' do 

March  12 \ do 

March  13 ' do 

March  13 do 

March  14 do 

March  17 ' do 

March  17 , do 

March  18 do.: 

March  21 do 

March  21 do 

March  30 do 

April  4 do 

AprillS do 

AprU18 do 

May  11 i do 

May  II ' do 

June  1 1 do 

June  1 

June  29 


Ilydrographer. 


Gage 
height. 


River. 


Discharge. 

'    Canal.    |    Total. 


do 

C.  H.Lee 

July  30 ,  W .  B .  Clapp 

December  28  .. .    W.  B.  Clapp  and  R.  B.  Ilawley. 


Feei. 

Sec. -ft. 

Sec.-ft. 

Sec.-ft. 

3.88 

375 

0 

375 

2.90 

104 

76 

ISO 

2.95 

110 

76 

186 

1.70 

3.5 

57 

JX) 

2.70 

60 

15 

75 

2.70 

69 

15 

84 

2.60 

49 

40 

88 

6.(X) 

4,940 

74 

5,010 

5.90 

3.360 

74 

3,430 

5.40 

2,530 

74 

2,(i00 

4.40 

1,210 

74 

1,280 

5.28 

2,190 

78 

2,270 

5.15 

2,140 

78 

2,220 

4.70 

1,440 

78 

1,520 

4.00 

666 

72 

738 

4.00 

688 

72 

760 

6.10 

1,380 

76 

1,460 

4.50 

757 

76 

833 

3.80 

394 

76 

470 

3.80 

436 

76 

512 

3.30 

209 

76 

285 

3,30 

212 

76 

288 

3.55 

292 

54 

346 

3.55 

273 

54 

327 

2.90 

157 

76 

233 

2.20 

25 

76 

101 

5.20 

1,500 

76 

1,680 

Daily  gage  fieight,  in  feet,  of  San  Gabriel  River  near  Azu^a,  Cal.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

4.8 

2 

4.7 
4.7 

3 1 

4 

2.6 
2.7 

4.5 

5                                                      '                 1 

4.7 

1 
G t 

4.4 

7 

4.2 

•S                                         ... 

4.2 

9 

4.2 

10 

4.2 

1 
11 

4.2 

12 

7.9 
7.2 
4.35 
4.5 

4.8 
5.2 
4.8 
4.8 
4.6 

4.3 

4.1 

4.1 

6.15 

7.55 

8.45 

7.45 

6.7 

6.  (V\ 

5.1 

5.1 

4.  1 

13 

2.7 
2.7 
2.7 

2.7 
2.6 
2.1 
2.0 
2.0 

1.9 
2.3 
2.0 
1.9 
1.9 

1.8 

4.0 

14 1 

4.0 

iV.                  . .: 

4.0 

16 

3.9 

17 1 

.3.8 

18      1   - 

3.8 

19 

3.9 
2.9 

2.7 
.      2. 3 
2.0 
1.75 
1.6 

3.8 

20 

21 

22 

2:t 

3.8 

«.7 
3.6 
3.6 

24 

Z') 

3.6 
3.6 

3.5 

20 

27 

3.5 

28 

3.7 

29 ' 

3. 5 

30 

3.4 

31 

May. 


3. 
3. 
3. 
3. 
3. 


4 
4 
4 
4 

45 


3.6 
3.6 
3.5 
3. 5 
3.4 


2.8 
2.8 
2.8 
2. 75 
2.75 


2.1 
2.0 
1.9 
1.9 
1.85 


3.45 
3.4 
3.4 
3.4 

:i.4 


3. 
3. 
3. 


3. 
3. 
3. 
3. 


3.3 

3.3 
3.3 
3.2 
3.2 
3.2 

3.2 
3.2 
3.2 
3.1 
3.1 

3.4 
3.3 

4.8 
4.1 
3. 
3. 


3.3 
3.2 

3.2 
3.2 
3.1 
3.1 
3.1 

3.a5 

3.0 

3.0 

3.0 

3.0 

2.95 

2.95 

2.9 

2.9 

3.0 

2.9 
2. 95 
2. 95 
2.9 
2.85 


2.7 

1.8 

2. 75 

1.7 

2.7 

1.7 

2.7 

l.(>5 

2.7 

1.6 

2.6 

1.6 

2.6 

1.55 

2.6 
2.6 
2.6 


1.5 
1.4 
1.3 


June.      July.  '   Aug.   i    Dec. 


4.0 
3.8 
3.5 
3.0 


2.6      

2.3 

2..'>5    

2.1 

2.55    

2.1 

2..'V.'->    

2.1 

2.55    

1.8 

2.55  ' 

2. 5      

2.5      

2. 4    1 

2.4      -- 

2.:v>  1 

2.:i5  

2.0 

2.3     1 

5.2 

2.25    

3.8 

2. 2      

3.6 

2.15    

3.2 

6 


Note. — The  river  was  dry  January  1  to  18.  January  26  to  February  12,  February  27  to  March  3,  March 
to  11,  August  16  to  December  11,  and  Decem])cr  21  to  26. 
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SURFACE   WATER   SUPPLY,  1906. 


Daily  diMcHarge  in  second-feel  of  San  Gabriel  Canals  near  Azxua,  Cal.^/or  1906. 


Day 

Jan. 

Feb.  ' 

Mar. 

1 

37 

50 

7.> 

2 

37 

no 

49 

68 

3 

1   37 

65 

4 

37 

50 

20 

5 

1   37 

63 
63 

20 

6 

1 
1   37 

74 

i 

37 

56 
47 

70 

8 

37 

70 

9 

37 

47 

71 

10 

36 

57 

64 

11 

36 

72 

56 

12 

37 

60 

74 

13 

37 

15 

74 

14 

40 

15 

74 

15 

52 

15 

77 

16 

41 

15 

78 

17 

41 

40 

7H 

18 

42 

74 

78 

19 

0 

74 

77 

20 

76 

74 

75 

21 

76 

75 

72 

22 

76! 

74 

71 

23 

76' 

74 

65 

24 

,   76; 

74 

78 

25 

66 

1 

70 

76 

26 

1    66' 

70 

78 

27 

61 

73 

78 

28 

57 

76 

78 

29 

1    58, 

\        70 

30 

54 

70 

31 

1    52. 

78 

Apr. 


78 
52 
58 
76! 


76 
78  1 
78 

77  1 
76 

65  I 
74 

78  , 
76 
76 

76 
72 
76 
76 
76 

76 ; 

76 
76  . 
76  ' 
76 

1 
76  I 
76, 
76, 

76  ' 


May.  '  June.  July.  '  Aug.  Sept.  Oct.   Nov.  1*^^ 


76 
76 
76 
76 
76 

76 
76 
76 
76 

"i 

76  I 
76  I 
76, 
76 
76 

76  1 
76  I 
76 
76 
76 

76 
76 
76  ' 
76 
76, 

76' 

76  I 

76 

53 

48 

00 


54 
52 

54, 
65  ' 
76  I 

76  1 
76  I 
76, 

76 

I 

76  i 
76  1 
76, 
76  ' 
76 

I 
76 
76 
76  ' 
76 
76 

76 
76 
76  1 
76  ' 

76  I 

76  I 

76 

76 

76 

76 


76 
76 
76 
76 
76 

76 
76 
76  I 
76 
76 

76 
76 
76 
76 
76 

76 
76 
76 
76 

76, 

76 
76  I 
76 
76 
76 


fa    ! 


76 
76 
76 
76 
76 
76 


76 
76 
76 
76 
76 

76 
76 
76 
76 
76 

76 
76 
76 
76 
76 

76 
76 
72 
68 
68 

68 
68 
68 
66 
64 

60 
00 
59 
59 
58 
57 


I 


54 

55 
53 
52 
52 

50 
50 

49 
49 
49 

49 

49 
SO 
50 
52 

51 
50 
46 
45 
45 

44 
44 
43  I 
43 
43 

43 
43 
43 

42 
42 


42 
42 
42 
42 
41 

40 
40 
40 
40 
40 

40 
40 
40 

ae 

38 

38 

39 
30 
40 
41 

40 
40 
40 
40 
40 

40 
39 
38 
38 
38 
38 


3H 

3!^ 
38 
38 
3S 

39 
30 
39 
3h 
38 

38 
38 

38 
38 
38 

38 
38 
37 
37 
3S 

41 

J?' 

45 
45  I 

46, 
4H  • 
45 
43  . 
45 


4.1 
> 

.:! 

c 


m 


>.' 
7c 
Ti- 

Si 
76 


Monthly  discharge  of  San  Gabriel  Hirer  near  Aziisa,  Col.,  for  1906. 

[Drainagn  an^^a,  222  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June , 

July , 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum,  i  Minimum. 


441 

92 

9,430 

1,110 

1,110 

364 

295 

93 

55 

42 

47 

1.600 


36 

47 

56 

321 

251 

204 

97 

57 

42 

38 

37 

45 


9,430 


36 


Mean. 


68.1 
08.1 
2,160 

578 

342 

262 

155 
72.8 
47.7 
39.8 
40.4 

188 


335 


Run-off. 


Total  in 
acre-feet.     Sec-ft.  per  i  Depth  in 
;    sq.  mile.       incbes. 


4.190 

3.780 

133.000 

34.400 

21.000 

15.600 

9.530 

4.480 

2,840 

2,450 

2,400 

11.600 

245.000 


0.307 
.307 
9.73 
2.60 
1.54 
1.18 
.698 
.328 
.215 
.179 
-182 
.847 


0.3.5 

.32 

11.22 

LTV 

i-.32 

.21 
.20 
.98 


1.51 


30.70 


Note.— These  discharges  include  the  water  in  the  canals.  The  discharge  of  the  river  has  been  obtained 
from  rating  tables  covenng  short  periods  of  time,  on  account  of  the  constant  change  in  channel.  Values 
are  fair. 

Ii08  ANGEIiES  RIVER  DRAINAGE  BASIIS^. 


DESCRIPTION    OF   BASIN. 


Los  Angeles  River  is  formed  by  Tujunga,  Pacoima,  and  other  small 
creeks  which  have  their  source  in  the  Sierra  Madre  Range  of  moun- 
tains to  the  northeast  of  the  city  of  Los  Angeles.     These  streams  leave 
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the  mountains  at  a  point  about  25  miles  above  the  city  and  enter  the 
comparatively  flat  country  of  the  San  Fernando  Valley,  where,  except 
in  times  of  excessive  flood,  the  waters  disappear  in  the  sand  and  gravel 
washes,  to  reappear  at  the  lower  end  of  this  valley,  where  a  secondary 
range  of  hills,  extending  from  east  to  west,  forces  them  to  the  surface 
to  form  what  is  known  as  Los  Angeles  River.  Below  this  point  the 
river  discharges  through  the  flat  country  of  the  Los  Angeles  Valley, 
finally  entering  the  Pacific  Ocean  near  the  town  of  Long  Beach,  Cal. 
During  the  summer  months  the  entire  flow  of  Los  Angeles  River  is 
diverted  at  a  point  about  5  miles  above  Los  Angeles  for  the  supply  of 
the  city,  only  a  small  amount  of  water  passing  this  point  except  during 
flood  discharges.  The  topography  is  rough  in  the  upper  reaches  of 
this  drainage  basin,  the  streams  flowing  in  deep,  narrow  canyons.  In 
this  portion  of  the  basin  the  formation  is  of  granite,  wnth  good  soil 
covering  and  light  timber  and  heavy  brush  growth.  There  is  a  con- 
siderable area  of  foothill  country  within  this  basin,  lying  between  the 
base  of  the  Sierra  Madre  Range  and  the  Los  Angeles  Valley,  which 
has  a  light  covering  of  brush  and  grass.  The  soil  of  the  San  Fer- 
nando Valley  consists,  principally,  of  river  wash,  coarse  sand,  and 
gravel,  except  along  the  base  of  the  mountains  and  foothills,  where 
the  soil  is  of  good  depth  and  is  under  a  liigh  state  of  cultivation.  The 
soil  of  the  Los  Angeles  Valley,  below  the  city  of  Los  Angeles,  consists 
of  a  light  sandy  loam  and  is  under  a  high  state  of  cultivation.  The 
mean  precipitation  throughout  the  basin  is  from  15  to  30  inches  and 
falls  in  the  form  of  rain,  except  on  small  areas  on  the  higher  mountain 
elevations. 

MISCELLANEOUS    MEASUREMENTS    IN    LOS    ANGELES    RIVER    DRAINAGE 

BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  Los  Angeles  River  drainage  basin  during  1906: 

Arroyo  Seco  near  Pasadena j  Cal. — This  stream  is  a  tributary  of  Los 
Angeles  River.  The  following  measurements  were  made  on  this 
stream  during  1906: 

April  18,  at  mouth  of  canyon,  5  miles  abovo  Pasadena,  Cal.:  Width,  16.5  feet;  area, 
11.6  square  feet;  discharge,  20  second-feet. 

April  18,  at  Devils  Gate,  ^  miles  above  Pasadena,  Cal.:  Width,  11  feet;  area,  5.9 
square  feet;  discharge,  9.2  second-feet. 

April  18,  at  submerged  dam  of  Pasadena  Land  and  Water  Company  at  Pasadena, 
Cal.:  Discharge,  0.0  second-feet. 

Lo8  Angeles  River  at  Seventh  Street  Bridge^  Los  Angeles,  Cal. — The 
following  measurements  were  made  on  Los  Angeles  River: 

March  13,  a.  m.:  Width,  80  feet;  area,  16G  square  feet;  discharge,  850  second-feet. 
March  13,  p.  m.:  W^idth,  80  feet;  area,  13G  square  feet;  discharge,  555  second-feet. 
March  16:  Width,  58  feet;  area,  43  square  feet;  discharge,  75  second-feet. 
March  17,  a.  m.:  Width,  80  feet;  area,  194  square  feet;  discharge,  1,200  second-feet. 
March  17,  p.m.:  Width,  73  ft^et;  area,  103  square  feet;  discharge,  420  second-feet. 


^ 
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Inversions  froTTi  Los  Angeles  River. — During  the  summer  of  \\^\i 
measurements  were  made  to  determine  the  amount  of  water  diveri«ii 
by  the  city  of  I^s  Angeles  for  domestic  supply,  this  being  ascertair.n! 
by  measurements  made  in  the  44-inch  conduit  and  in  the  main- 
supply  conduit.  The  supply  is  taken  from  the  river  near  Burbank 
and  includes  both  surface  and  underground  diversions  and  consiitut*^ 
the  entire  flow  of  the  river  at  this  point  during  the  summer  monil> 
Some  return  seepage  water  again  appears  in  the  river  channel  near 
Huron  street,  Ijos  Angeles,  near  which  point  the  city  has  an  under- 
ground gallery  or  tunnel  for  collecting  an  auxiliar)'  supply  which  i^ 
pumped  to  the  reservoir  and  used  in  the  general  distributing  syster.i 
The  following  measurements  were  made  of  these  diversions  during 
1906: 

Mragurenirnts  of  flow,  in  secoml-fret,  of  diversions  from  Los  Angehs  Rivvr  by  thf  nfy  .•' 

Los  Atigeles  in  1906, 


Date. 


Fi'bniary  24.. 

April  20 

June  23 

July  17 

July20 

August  22  — 

August  31 

S<»pleiTilx>r  21 . 
S«'ptoniU»r  23. 
Novomlier  22. 
Df-wmljer  18. 


Note.— On  February  24,  23.9  second-feet  was  passing  intake  and  is  not  included  in  above  total     •  'i 
April  20,  7.4  second-feet  was  passing  intake  and  is  not  included  in  above  total. 

MAI^IBU    C  UKEK    DUAIXAGE    BASIN. 

DESCRIPTION    OF   BASIN. 

Malibu  Creek  rises  in  the  Santa  Monica  Mountains  and  enters  tin* 
Pacific  Ocean  about  15  miles  above  the  town  of  Santa  Monica.  TlrL< 
stream  is  formed  by  Triimfo  and  Las  Virgenes  creeks,  which  drain 
the  northern  portion  of  the  Santa  Monica  Range  and  the  lower  foot- 
hill country  to  the  north.  The  formation  throughout  this  basin  is 
shale,  sandstone,  and  conglomerate,  with  good  soil  covering.  Then* 
is  a  sparse  growth  of  timber  on  the  higher  elevations,  but  the  groati-r 
portion  of  this  area  has  a  covering  of  brush  and  grass  and  is  ustni 
extensively  for  pasturage,  with  limited  areas  of  cultivated  land  for 
the  raising  of  grain.  A  reservoir  has  been  cpnstructed  on  the  upper 
reaches  of  the  Triimfo  Creek  and  the  waters  are  used  for  irrigatitui 
within  the  basin  during  the  summer  months.  This  reservoir  covers 
an  area  of  about  300  acres  when  filled.  The  mean  precipitation  is 
about  25  inches  and  falls  wholly  in  the  form  of  rain. 


44-inch 

conduit 

discharge. 

IfAin-stip- 

ply  conduit 

dischaxige. 

6,5S 

» .  f>7 
15.  S6 

9.43 
ia23 
13-67 
11.30 

4.43 
13-20 
13.50 
15.66 

Tn-^:. 

36.59 

•'. '  '.' 

36. 23 

4    ••' 

31. 76 

A'  '2 

34. 73 

44  :• 

33.95 

44  > 

30. 49 

,  44    ' 

32. 86 

+4    * 

38.11 

■t  '-I 

29. 48 

c^* 

32. 73 

4^   / 

33.61 

■|J  ." 

1 

MALIBU    CREEK    DRAINAGE    BASIN. 
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MALIBU    CREEK    NEAR    CALABASAS,  CAL. 

This  station  was  established  November  29,  1901,  by  S.  G.  Bennett. 
It  is  located  at  Chapman's  ranch,  40  miles  from  Los  Angeles  by 
wagon  road  and  8  miles  southwest  of  Calabasas,  about  one-fourth 
mile  below  the  mouth  of  Las  Virgenes  Creek.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177, page  111,  where  are  given  also  references  to  publications  that 
contain  data  for  previous  years. 

Discharge  measurements  of  Malibu  Creek  near  Calabasas,  CaL,  in  1906. 


Date. 


llydrographer. 


Width     A^ao'        (^ag® 
»iain.|  s(^tjo,^       height. 


Dis- 
charge. 


March  11 C.H.Lee. 

March  12 do... 

March  25" do 

April  IS i do 

May  24 do... 


Feet. 
33 


20 
16 


Sq.  ft. 

Feet. 

1.2 

0.85 

Ah 

2.30 

94 

2.80 

11.1 

1.30 

6.4 

1.00 

Sec.-ft. 

1.0 

122 

406 

19 

7.1 


o  Measured  by  floats. 
Daily  gage  height^  in  feet,  of  Malibu  Creek  near  Calabasas,  CaL,  for  1906. 


Day. 


1. 
2. 
3. 
4. 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28, 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 
1.0 

Apr. 

May. 

June. 

_ 

1.0 

July. 
1.0 

Aug. 
0.9 

1  Sept. 

Oct. 
0.9 

Nov. 

Dec. 

0.6 

0.6 

1.85 

1.1 

0.9 

aO.9 

0.9 

.6 

.6 

1.0 

1.8 

1.1 

1.0 

1.0 

.9 

.9 

.9 

a.9 

.9 

.6 

.6 

1.0 

1.7 

1.1 

1.0 

1.0 

.9 

.9 

.9 

a.9 

.9 

.6 

.7 

0.8 

1.6 

1.1 

1.0 

1.0 

.9 

.9 

.9 

a.9 

.9 

.6 

.7 

.8 

1.5 

1.1 

1.0 

.95 

.9 

.9 

.9 

a.9 

.9 

.6 

.7 

.8 

1.4 

1.1 

1.0 

.9 

.9 

.9 

.9 

a.9 

.9 

.6 

.7 

.7 

1.35 

1.1 

1.0 

.9 

.9 

.9 

.9 

a.9 

.9 

.6 

.7 

.7 

1.4 

1.1 

1.0 

.9 

.9 

.9 

.9 

a.9 

.9 

,     -6 

.  7 

.8 

1.4 

1.1 

1.0 

.9 

.9 

0.9 

.9 

a.9 

.9 

.6 

.7 

.8 

1.4 

l.O) 

1.0 

.9 

.9 

a. 9 

.9 

a.9 

1.0 

.6 

.6 

.9 

al.4 

1.05 

1.0 

.9 

.9 

a.  9 

.9 

.9- 

1.05 

.6 

.6 

2.55 

1.4 

La"; 

1.0 

.9 

.9 

0.9 

.9 

.9 

1.4 

.6 

.6 

2.2 

1.25 

1.05 

1.0 

.9 

.9 

a.  9 

.9 

.9 

1.0 

.7 

1.1    , 

1.55 

1.25 

1.05 

1.0 

.9 

.9 

0.9 

.9 

.9 

1.0 

.7 

1.25 

1.2 

1.2 

LOT) 

1.0 

.9 

.9 

a.9 

.9 

.9 

0.9 

1 

.  i 

.7 

2.6 

1.2 

l.Oi 

1.0 

.9 

.9 

0.8.5 

.9 

.9 

.8.^ 

.7 

.7 

2.1 

1.2 

1.0 

1.0 

.9 

.9 

a.  85 

.9 

.9 

.8.- 

.7 

.7 

al.8 

1.3 

1.0 

1.0 

.9 

.9 

a.  85 

.9 

.9 

.8 

.7 

.7 

nl.6 

1.3 

1.0 

1.0 

.9 

.9 

0.85 

.9 

.9 

.8 

.7 

1.45 

13 

1.0 

1.0 

.9 

.9 

0.85 

.9 

.9 

.8 

1.0 

.7 

1.68 

1.3 

1.0 

1.0 

.9 

.9 

a.K) 

.9 

.9 

.8 

1.0 

.  / 

1.55 

l.O) 

1.0 

1.0 

.9 

.9 

.8 

.9 

.9 

.8 

1.0 

.  / 

1.5 

i.a5 

1.0 

1.0 

.9 

.9 

a.8 

.9 

.9 

.8 

1.0 

.  / 

3.4 

1.05 

ol.O 

1.0 

.9 

.9 

a.S 

.9 

.9 

.8 

1.0 

1.0 

2.92 

1.05 

ol.l 

1.0 

.9 

.9 

a.8 

.9 

.9 

.8 

1.0 

1.0 

5. 55 

1.05 

1.1 

1.0 

.9 

.9 

a.8 

0.9 

.9 

.85 

1.0 

1.0 

3.35 

1.1 

1.2 

1.0 

.9 

.9 

a.  85 

a.9 

.9 

1.85 

0.6 

1.0 

2.9 

1.1 

1.2 

1.0 

.9 

.9 

a.  85 

a.9 

.9 

2.6 

.6 

2.1 

1.1 

1.1 

1.0 

.9 

.9 

0.85 

a.9 

.9 

1.4£ 

.6 

1.98 

1.1 

1.0 

1.0 

.9 

.9 

O.H5 

a.9 

.9 

1.2 

.6 

1.9 

1.0 

Lted. 

.9 

.9 

a.9 

2.2 

a 

Estiina 

\>2 


SURFACE    WATER   SUPPLY,   1906. 


.Iiiniiary... 
Kt'bnmry. . 
Miin'h. ... 
.Kpril. . . . 
May... 
J  mil'.   . 

Jiily 

.\u^nst .  . . 

ScptrinlMT, 

OttoUr. . . 
NovrinN-r. 
DtvriiiU'r. 


Monthly  (iUchanjf  of  Malibu  ("nek  near  Calabasan,  ('ah,  for  19(f6. 

[L)ruina|?»*  area.  97  squan*  mih's.] 


Month. 


Th«»  vfar. 


Dist'harK*'  in  MroiuWwt. 


R  un-off . 


ToUl  in 


Maximum.  Minimum.      Moan.       ^^f^^-     ^"^  -":,J*''  ^^J:]'  ' 


3 

12 

2.  CM) 

i'il 

l."i 


I 

4.4 

4.4 

4.4 

4.4 


275 


2.«ilM) 


as 

1.3 

80 

0. 013 

.s 

l.s 

100 

.in»* 

.u 

223 

13 

,700 

2.  .W 

*» 

'22.  I 

1 

,330 

.22S 

7 

9.1 

StiO 

-OiM 

1 

7.1 

422 

.  07:i 

4 

4.S 

•295 

.IM9 

4.4 

4.4 

271 

.««.'» 

2 

3.  li 

214 

.«R7 

4.4 

4.4 

271 

.IKL'» 

4.4 

4.i 

2tL> 

.tM.'> 

2 

19.x 

1 

.220 

.AM 

'25.5 


18.700 


■• 

"I 


2i.l 


NoTK.  -  Divlian?*'"'  won*  ohtainod  by  the  indinvl  method  (or  shifting  channola.     Owinfr  ti»  f-t 
flntuil  iiiinilxT  of  nn'asun'inrnts  an<l  lh<'  shifting  (•«>n(liti«»ns,  thos<'  values  an»  only  rouphly  aj  pr>^  ■ 
mat4>. 

TRirXFO    (  REKK,    NEAR    CALABASAS,  CAL, 

This  station  Ls  located  S  miles  southwest  of  Calabasas,  CaL,  about 
one-half  mile  above  the  mouth  of  Las  Virgenes  Creek.  The  condi- 
tions and  the  bench  marks  are  described  in  Water-Supply  Paper  Xn. 
177,  pa<j:e  113,  where  are  jj^iven  also  references  to  publications  that  con- 
tain data  for  previous  years. 

J)Urh<ir(ft  tufosurtnmits  on  Triunfo  (Vtrk  near  Calabasas,  Ta/..  by  (\  II.  I^t .  iu  r*^ 


l)iit< 


Munh  11. 
March  U. 
Manh  12 
March  2.') 
Man'h  2.'j, 


Wi.lth. 


.Vrca  of      (Jau'*' 


Dis- 


.scctum.    height,  charge 


Dato 


Width  I  -^"*^  ^'      *'**^*'        ^' 
»iain.  j^^.tif^^     h«-ight.  ciu 


.'i .  .*» 
t<  0 

Sq.  ft. 
l.Kl 

1.:. 

20 

114 

.Si 

Ffrf. 
1  2."> 

1  3s 

2  2.'> 

2  '.»:. 

2.79 

Srr.-ft. 

US 

l.s 

9S 

4.^9 

313 

Marrh  25 

March  26a.  .. 

Ffft. 
114 

Sq.  ft. 

100 
31H 
10..*. 
5 

Frrt. 
3.W> 
4..V) 
2  Ort 
2.05 

2   L*' 

34 
IJO 

.\pril  IS 

Mav24 

22 
11 

I'* 
t.  1 

U\ 

n  Measurwl  by  floats. 
Monthhj  (VtHcharijc  af  Triunfo  Cnek  near  Calabasas.  CaL.  for  ]9fP(i. 

I  Drain,  till  /mm.  72  square  niilos.] 


.Tannan-. . . 
Fohruary . . 
.Mfirc-h. .".  .. 

.\ftril 

May 

.Jnnc 

July 

AuuMist .  .  .. 
S«'|it»'riibor. 
October. . . 
November. 
Doceinber 


Month. 


Tlip  ve 


Di.-icha 

rge 

in  seoontj 

-feot. 

Run-off. 

Total  in 

■ 

xiinum. 

M 

inimum. 

Mean. 
0.2 

aere-fpet. 

Sec 

sq 

•  ft  per 
.  mile. 

0.*r>j» 

in. 

0.7 

0 

12 

0 

10 

0 

1.1 

61 

.015 

t 

2.0)0 

6 

l.'»5 

9.530 

2. 15 

•:.  i* 

.V) 

R 

19.3 

1,150 

.268 

.» 

12 

5 

6.9 

424 

.OOfi 

r 

f» 

6 

0.0 

as; 

.0S3 

H 

() 

3 

3.6 

221 

.av) 

.  »• 

3 

0 

1.7 

ia5  1 

.024 

.ti' 

0 

0 

0.0 

0 

.m 

.'1 

0 

0 

0.0 

0 

.00 

'■  ' 

4 

0 

1.5 

89 

.021 

» 

•    KM) 

2 

10.8 

064 

.150 

.i: 

2.(VMI 

0 

17.2 

11.600 

0.23S 

»v.^ 

Note.   -The  above  v.ilue.s  are  ba'.e<l  im  very  meager  data  and  are  only  approximate. 


SANTA    YNEZ    RIVER    DRAINAGE    BASIN.  93 

VENTUKA  KIVKK   DRAIN  AG  K  BASIN. 

DESCRU^ION    OF   BASIN. 

Ventura  River  rises  iii  the  Santa  Ynez  Mountains  (a  portion  of  the 
Coast  Range),  in  Ventura  County.  It  flows  in  a  southerly  direction, 
discharging  its  waters  into  the  Pacific  Ocean  at  Ventura,  Cal.  Above 
the  Ojai  Valley  this  stream  is  known  as  Matilija  Creek.  The  drainage 
basin  is  not  large,  but  heavy  floods  of  short  duration  are  of  frequent 
occurrence  during  the  winter  montlis.  Owing  to  the  heavy  grade  of 
the  stream  and  the  rough  and  broken  character  of  the  topography 
tliroughout  the  basin,  its  flood  waters  quickly  reach  the  ocean.  Its 
principal  tributaries  other  than  Matilija  Cret»k  are  San  Antonio  Creek, 
which  drains  a  considerable  mountain  area  to  the  east  of  Matilija 
Creek,  and  Coyote  Creek  with  a  small  drainage  area  at  a  lower  eleva^ 
tion  to  the  west.  Water  is  diverttul  from  the  main  river  and  its  tribu- 
taries during  the  summer  months  for  irrigation  and  domestic  supply 
in  the  Ojai  Valley  and  at  Ventura. 

MISCELLANEOUS  MEASUREMENTS  IN  VENTURA  RIVER  DRAINAGE  BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  the  Ventura  River  drainage  basin  during  1906: 

Matilija  Creek  near  Matilija^  Oal. — This  stream  is  the  principal 
tributary  of  the  Ventura  River.  A  measurement  was  made  October 
24  at  the  road  crossing  below  Matilija  Hot  Springs  Hotel  and  above 
junction  of  North  Fork: 

Width,  7  f(H?t;  area,  1  wiuarc  feet;  discharge,  7.7  scroiid-fcct. 

North  Fork  Matilija  Oreek  near  Matilija,  Oal.  —This  stream  is  a 
tributary  of  Matilija  Creek.  A  measurement  was  made  October  24 
at  point  500  feet  above  its  junction  with  Matilija  Creek  and  above  the 
flume  diversion: 

Width,  5  feet;  area,  1.9  sciiiarc  feet;  disi-liai^c,  2.2  Hi'cond-fcH't. 

San  Antonio  Oreek  near  Nordhoff,  Cal. — Tliis  stream  is  one  of  the 
j)rincipal  tributaries  of  Ventura  River.  A  mea^surement  was  made 
October  24  near  the  crossing  of  the  Nordhoff- Ventura  road,  IJ  miles 
l)elow  Nordhoff  and  above  the  canal  diversion: 

Width,  8  feet;  area,  3.8  square*  feet;  di.schai*ge,  4.4  sec'ond-feet. 

8AXTA  YXEZ  RIVER  DRAIN  AOK  BASIN^. 

DESCRIPTION    OF    BASIN. 

Santa  Ynez  River  rises  in  the  mountains  of  Santa  Barbara  and  Ven- 
tura counties  and  flows  westerly  with  a  flat  grade  to  the  Pacific  Ocean, 
having  a  length  of  approximate!}'  75  miles.  The  Santa  Ynez  Range 
of  mountains,  varying  in  elevation  from  3,()()()  to  4,000  feet,  forms 
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the  southern  boundary  of  this  drainage  basin.  The  northern  divide 
ranges  from  4,500  to  5,500  feet  in  elevation,  culminating  in  Mount 
Pinos,  the  elevation  of  which  is  8,826  feet.  The  northern  part  of  tht' 
watershed  is  drained  by  streams  running  in  a  southerly  direction  and 
uniting  with  Santa  Ynez  River  proper,  which  runs  close  to  the 
northerly  base  of  the  vSanta  Ynez  Mountains,  flowing  westerly  and 
paralleling  the  Coast  Range.  The  principal  tributary,  Mono  Creek, 
enters  from  the  north.  There  are  several  reservoir  sites  on  Sant^i 
Ynez  and  its  tributaries  which  have  been  surveyed. 

The  formation  throughout  the  entire  drainage  basin  consists  chiefly 
of  shale  and  sandst<me,  the  strike  being  parallel  to  the  coast  and  the 
dip  nearly  vertical,  inclining  siunewhat  to  the  south.  The  greater 
portion  of  the  drainage  is  sparsely  covered  with  brush  and  small  trees, 
only  a  small  area  on  the  higher  elevations  having  any  considerable 
growth  of  timber.  The  mean  annual  precipitation  is  estimated  at  25 
inches  for  the  entire  area  and  falls  almost  entirely  in  the  form  of  rain. 

SANTA  YNEZ  RIVER  NEAR  SANTA  BARBARA,  CAL. 

This  station  was  established  November  1,  1903.  It  is  located  at  the 
Gibraltar  dam  site,  5  miles  below  the  original  station,  and  is  below  the 
mouth  of  Mono  Creek:  It  is  9  miles  above  the  San  Marcus  ranch  and 
halfway  between  the  old  quicksilver  mines.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177,  p.  117,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

IHnvhanfi  im(utunm<fiti<  <tf  Santa  I'mr  Hi  irr  ju  or  Santa  Barbara,  Cal.,  htf  L.  M.  Jiyd'. 

in  J  900. 


I)l4t0. 


Width. 


Fftt. 

Jaiiimry  12 1«> 

JamiJirV  2»i '  'A) 

Kfhniiiry  7 '  IS 

Ffl'nijiry  10 IS 

Fehniary  11 42 

Foltniary  15 "'» 

Fohniary  Ifi '  4<t 

Frbniary  24 M 

March  14 '  S2 

March  15 4K 

March  1»)  a n[) 

Man^h  ir.o n() 

March  l«i« «) 

March  i(«a S'> 


A  n»u  ot 
stvti*»ii. 


Sq.ft. 
U.  0 


(lago   '     I)is- 
heignt.  'charjfe. 


Dale. 


10.0  I 

iH.;i 


m 

18 

lit 

72 
414 
•4)5 


I 


Ffet.  . 
2.  10  ' 
2.  IS  I 
2.21  I 
2.40  I 
2.m  I 
2.94  1 
2.  5;j  I 
2. ;«) 
3.37 
3.10 


Sec.-ft. 
4.7 
lU.  1 
10.1 

:J7 

(i3 
144 

59 

24 
291 
189 


5. :»  2, 440 
0.70  '4.170 
7.<i5  5.440 
S.tio  ^,700 


March  17  a 

March  17a 

March  17a 

March  17a.... 

March  18a ... . 

March  18a ... . 

April  17a 

I  June  1 

ij  June  29 

July9 

.  July  27 

.\ugust  17 

September  24. 
"  r)eceml)er  27 . . 


Width. 


Feet. 
72 
72 
72 
72 
72 
72 
(£2 
32 
25 

13.: 

7 

6.: 

74 


Area  of     (iage 
.section,   heignt. 


.So  ff. 
216 
201 
216 
201 
172 
172 
77 
39 
25 
11.7 
3.2 
1.7 
1.7 
150 


Feet. 
4.30 
4.10 
4.30 
4.10 
a  74 
3.74 
2.80 
2.50 

•  2.21 
2!  10 
].d5 
1.S2 
1.S2 
3w90 


chaxfr. 

Sec.-t, 

7« 

I  J  I 

.S44 

.W4 

lol 

-» 

s.' 

■2  K 

:  n 
a: 

4ri» 


a  Measured  by  floats. 
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Daily  gage  height,  in  feet,  of  Santa  Ymz  River  near  Santa  Barbara,  Cal.,for  1906. 


Dav. 


Jan.  '  Fob.  I  Mar. 


4. 


,  2.0 

'  2.0 

!  2. 05 

I  2.05  I 

'  2.05 

I  I 

2.05  1 

'  2. 05 

I  2.05  1 

'  2.05 

10 1  2. 05  ! 


o 
o 

2. 
2. 
2. 


15 

1 

1 

I 

1 


2  25 
2. 25 
2.25 
2.8 
2.5 


Apr.     May.    June.    July 


«    . 

s. 
1». 


11. 

12. 

l.i. 
14. 
1.1. 


Hi. 
17. 
1«. 
1«. 
20. 


2. 05 

2.1 

2.15 

2.25 

2.25 

2.25 
2.25 
2. 25 
2.8 
2.5 


2.2 

2.2 

2.2 

2.15 

2.3 

2.6 
2.4 
2.2 
2.4 
3.05 

2.5 
2.4 


2. 
2. 
2. 
2. 
2. 


4 

35 
3 
3 
3 


I 


21. 
22. 
23. 
24. 
25. 


2%\. 
27. 
2S. 

29. 

;». 

31. 


2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 
2. 


35 

3 

3 

25 

25 

2 

15 

15 

15 

15 

15 


2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 


.'{5 

3 

3 

4 
4 

3 
3 
3 


2.3 
6.4 
6.0 
3.7 
3.05 

7.2 

4.2 

3.65 

3.35 

3.15 

3.1 

ao 

3.85 

6.6 

6.75 


3.6 

3.55 

3.5 

3.4 

3.3 

3.3 
3.2 
3.1 
3.1 

3.a-) 

3.05 
3.0 
3.0 
2.9 

2.8 


2. 

2. 
2 

2. 
2. 


55 

5 

5 

5 

5 


2.45 
2.46 
2.45 
2.45 
2.45 


2. 
2. 
2. 
2. 
2. 


8 

8 

75 

75 

7 


I 


4 
4 
4 
4 
4 

4 

4 

:J5 

35 

35 


I 


2.3 

2.25 

2.25 


'    7.1 

;  4.9 

4.4 

4.0 

3.8 

3.7 

2.7 
2.7 
2.7 
2.7 
2.65 

2.65 

2.6 

2.6 

2.6 

2.6 


2.35 
2.35 
2.36 
2.36 
2.36 

2.5 

a  15 

3.9 

2.9 

2.7 

2.55 


2.5 

2.5 

2.45 

2.45 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2,25 

2.25 

2.25 

2.25 

2.25 
2.25 
2.25 
2.25 
2.25 

2.2 
2.2 
2.2 
2.2 
2.2 


2.2 

2.2 

2.2 

2.15 

2.15 


Aug.     Sept.     Oct. 


I 


2. 
2. 
2. 
2. 
2. 


15 

1 

1 

1 

1 


2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.05 

2.05 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 


1.95 

1.95 

1.9 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.8.-> 

1.86 
1.85 
1.85 
1.85 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Nov.  '  Doc. 


1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.85 

1.85 

1.85 

1.85 

1.86 
1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
1.86 
1.86 
1.86 

1.85 
1.86 
1.86 
1.86 
1.86 

1.85 
1.86 
1.86 
1.95 
1.9 


Rating  table  for  Santa  Ynez  River  near  Santa  Barbara,  Cal.,for  1906. 


Gag<> 
eight. 

Dis- 

charge. 

Feel. 

Stc.-ff. 

1.80 

'    1 

1.90 

2 

2.00 

3 

2.10 

6 

2.20 

12 

2.30 

22 

2.40 

3.5 

2.  .50 

49 

Gage 
height. 

Feet. 
2.00 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


I 


Dis- 
charge. 

Sec. -ft. 
65 
83 
1(M 
129 
156 
18() 
223 
2(i5 


Gage 
height. 

Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 
a  90 
4.00 
4.20 


Dis- 
charge. 

Sec. 'ft. 
315 
370 
430 
495 
565 
635 
710 
875 


Gage 
height. 


Feet. 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.(50 
6.80 


Dis-     I    Gage 
charge.   '  height. 


Sec. -ft. 
1,065 
1,285 
1,510 
1,750 
1,990 
2,250 
2,510 
2,790 


Feet. 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 


Dis- 
charge. 

Sec. -ft. 
3,070 
3,360 
3,650 
3.940 
4,230 
4,520 
4,810 


1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.96 

2.1 

2.25 

a85 

2.5 

2.4 

2.3 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.05 

2.06 

2.05 

2.05 

2.6 

3.35 

2.8 

2.75 

2.75 

3.0 


Note.— This  table  is  based  on  discharge  measurements  made  during  1906  and  is  fairly  well  defined. 

Monthly  discharge  of  Santa  Ynez  River  near  Santa  Barbara,  Cat.,  for  1906. 

[Drainage  area,  207  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

A  iigust 

SeptemN'r 

October 

November 

December 

The  year. 


104 

171 

4,810 

430 

6a5 

49 

12 

2.5 

1 

1 

2.5 
000 

4,810 


rge  in 

second-feet. 

Run-ofl. 

Total  In 

Mini 

mum. 
3 

Mean. 

acre-feet. 
910 

Sec. 
aq 

-ft,  per 
mile. 

Depth  in 
Inches. 

14.8 

0.071 

0.08 

6 

27.4 

1,520 

.132 

.14 

17 

1,050 

6.1,600 

5.07 

5.84 

65 

158 

9.400 

.763 

.85 

28 

67.4 

4,140 

.326 

.38 

12 

23.9 

1,420 

.115 

.13 

2.5 

5.7 

350 

.028 

.03 

1.0 

1.4 

86 

.0068 

.008 

1 

1 

60 

.0048 

.005 

1 

1 

61 

.0048 

.00(5 

1 

1.4 

83 

.0068 

.008 

1 

2 

52.1 

3.200 

.252 

.29 

1 

117 

85,800 

.565 

7.76 

Note.— The  above  values  are  fair. 
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MI8C'ELLANEOl\S     MEASUREMENTS     IN     SANTA     YNEZ     RIVER     DRAINAGE 

BASIN. 

The  following  miscellaneous  discharge  measurements  were  made  in 
the  Santa  Ynez  River  drainage  basin  during  1905  and  1906: 

Santa  Ynez  Ritrr  near  Lompoc,  Oal. — At  the  old  headworks  of  ibe 
Southern  Pacific  Milling  Company's  canal  (not  in  use),  2  J  miles  above 
Lompoc,  Cal.: 

1905— Sopti'inlMT  25:  Width,  21  frrt;  aroa,  7.7  MCj[uaro  feK;  db^hargi-,  S.8  s5<H-<.rKi- 

fiu-t. 
190<>— April  19:  Width,  97  U*v\\  area,  i;i5  nciuan*  ft*ot;  di^'hargo,  '^oi>  jH»i-ond-iWt 
Juljr  25:  Width,  28  feet;  an^a,  15  sciuaro  fiM't:  dis<harg«\  21  s*c*ci)nd-fe«'t. 
Sc'pttMiilMT  25:  Width,  14  ft'ct;  area,  G.l  wjuare  feot;  dis<*haix<».  7.1  sM^Nniti- 
foot. 

At  the  wagon  bridge,  IJ  miles  above  Lompoc,  Cal.: 

1900-  Novc'inbor  10:  Width,  'M)  foot;  art*a.  12.8  Mpiari*  feet;  di.s<-harg<*,  10  secMnd- 
ivvt. 
DecembiT  12:  Width,  107  feet;  aroa,  144  H(|uar(;  feet;  dia<hargi*,  259  sc^und- 
feet. 

8ANTA  MARIA  RIVKU  DRAIXAGK  BA8IX. 

DESCRIPTION    OF   BASIN. 

The  Santa  Maria  River  drains  the  northern  slope  of  the  San  Rafael 
Mountains  and  a  limited  area  of  foothill  country  to  the  north  of  this 
range.  It  flows  in  a  westerly  direction,  finally  discharging  its  waters 
into  the  Pacific  Ocean  at  tluadalupe,  about  25  miles  south  ot  San  Luis 
Obispo.  Its  flow  is  torrential  in  character,  subject  to  floods  of  short 
duration  during  the  rainy  j)eric)d,  but  being  practically  dry  during  the 
summer  months.  It  has  numerous  tributaries,  the  most  important  d 
w^hich  is  the  Sisquoc,  which  enters  it  about  12  miles  above  the  town  of 
Santa  Maria.  The  gaging  station  is  located  about  25  miles  above  the 
town  of  Santa  Maria  and  above  most  of  its  important  tributaries. 
The  ct)untrj^  tluroughout  this  basin  consists  of  rolling  foothills,  with 
the  exce})tion  of  tlie  higher  elevations  of  the  San  Rafael  Mountains, 
which  reach  an  elevation  of  6,000  to  8,000  feet.  The  river  breaks 
from  the  foothills  at  the  point  where  it  is  joined  by  the  Sisquoc  and 
flows  through  the  flat  country  of  the  Santa  Maria  Valley  for  a  dis- 
tance of  about  25  miles  until  it  joins  the  Pacific  Ocean  at  Guadalupe. 
The  formation  throughout  this  basin  is  of  shale,  sandstone,  and  con- 
glomerate, with  a  good  covering  of  heavy  clay  soil.  There  is  consid- 
erable growth  of  timber  on  the  higher  elevations  of  the  San  Rafael 
Mountains,  but  over  most  of  the  area  the  growth  of  timber  is  light, 
with  large  areas  of  brush  and  grass.  The  pasturage  of  stock  is  carried 
on  extensively  throughout  the  basin.  There  are  no  diversions  along 
this  stream  for  irrigation,  although  tunnel  work  has  been  attempted 
above  Santa  Maria  for  the  development  of  underground  w^ater,  with 
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poor  results.  There  are  numerous  wells  in  the  vicinity  of  Santa  Maria 
which  produce  considerable  water  for  the  irrigation  of  land  in  that 
locality,  the  soil  being  very  deep  and  of  exceptional  quality,  suscep- 
tible to  the  highest  state  of  cultivation.  The  mean  precipitation  in 
this  drainage  basin  is  probably  about  25  inches.  The  greatest  rain- 
fall occurs  on  the  lower  elevations  near  the  coast.  The  higher  elevar 
tions  receive  some  snowfall,  which  melts  early  in  the  spring  and  does 
not  tend  to  keep  up  the  flow  of  the  stream  through  the  summer. 

SANTA   MAKIA   RIVEB   NEAR   SANTA   MARIA,    CAL. 

This  station  was  established  October  22,  1903,  by  W.  B.  Clapp.  It 
is  located  near  the  ranch  house  on  Dutard's  ranch,  21  miles  above 
Santa  Maria,  Cal.,  a  station  on  the  Pacific  Coast  Railway.  It  is 
reached  by  driving  from  Santa  Maria.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  120,  where  are  given  also  references  to  publications  that  con- 
tain data  for  previous  years. 

Gage  heights  observed  tt  this  station  in  1906  are  of  no  value, 
therefore  no  discharges  can  be  computed. 

Discharge  meanLremenU  of  Santa  Maria  River  near  Santa  Mana,  CaL.y  in  1906, 


Date. 


Febnmiy  23 

June  6 


Hydrogmpber. 


Noveml)er7 do 


R.  S.  Hawley... 
do 


Width. 

Area  of 
section. 

(iace 
height. 

Feet. 
28 
24 
20 

Sq.ft. 
14.8 
12.8 
7.0 

Feet. 

0.90 
a2.20 

1.70 

Dis- 
charge. 

8ec.-ft. 
17.9 
11.9 
4.9 


a  Zero  of  gage  lowered  2  feet. 


SAIilNAH  RIVEB  DRAINAGE  BASIN, 


DESCRIPTION    OF   BASIN. 

The  Arroyo  Seco  is  the  most  northern  tributary  of  any  size  of 
SaUnas  River  and  rises  on  the  slopes  of  the  highest  portion  of  the 
Santa  Lucia  Range^  one  of  the  ranges  that  go  to  make  up  the  Coast 
Range  of  Calrfomia,  extending  in  a  general  southeast  direction  from 
San  Francisco  Bay.  The  upper  valleys  of  this  stream  are  far  back 
in  the  range,  surrounded  by  high  mountains. 

The  drainage  area  of  the  Arroyo  Seco  is  almost  entirely  made  up 
of  sharp  ridges  and  V-shaped  canyons.  The  western  portion  is  well 
covered  with  brush  and  trees  of  medium  size.  Toward  the  east  this 
growth  decreases  until  at  the  Salinas  Valley  the  country  is  bare. 
The  stream  beds  of  this  area  fall  rapidly,  the  Arroyo  Seco  rising  at  an 
elevation  of  nearly  6,000  feet  and  discharging  into  the  Salinas  at  an 
elevation  of  170  feett 

8591— IBB  213—07 7 
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Below  the  gaging  station  several  canals  divert  water  from  tk 
stream  before  it  reaches  the  broad  wash  of  sand  and  gravel  on  the  fl&t 
floor  of  the  Salinas  Valley,  into  which  it  sinks  during  the  dry  seas  u 
and  from  which  it  receives  its  name,  "Arroyo  Seco." 

On  the  stream  and  its  tributaries  five  reservoir  sites  of  more  or  Ie$> 
value  for  possible  storage  have  already  been  surveyed. 

This  portion  of  the  range  imdoubtedly  receives  as  great  rainfaL 
as  any  other  locality  in  this  region;  it  is  estimated  that  the  av^s^ 
annual  precipitation  is  from  30  to  50  inches  and  falls  almost  entirplT 
in  the  form  of  rain. 


ARBOYO   SECO   NEAR   SOLEDAD,    CAL. 

The  original  gaging  station  on  this  stream  was  eslablished  by 
W.  W.  Cockins,  jr.,  in  December,  1900,  at  Foster's  ranch,  niearPiney. 
Cal.  High  water  of  January,  1901,  enlarged  an  old  side  channel 
dividing  the  stream  into  two  channels.  The  gaging  station  was  the: 
removed  to  Pettitt's  ranch,  4  miles  below  the  old  station.  The 
conditions  at  this  station  and  the  bench  marks  are  described  11 
Water-Supply  Paper  Nc..  177,  page  123,  where  are  given  abo  refer- 
ences to  publications  that  contain  data  for  previous  years. 

iHtcharge  me<uurements  of  Arroyo  Seco  near  Soledad,  Ccd. ,  by  HawUy  and  PrltiU.  in  /"-•* 


Date. 


Width. 


ArPAof 
section. 


he^t.| 


Feet. 

February  24 124 

March  6 123 

March  9 123 

March  11 122 

March  13 140 

March  13 130 

March  15 137 

March  16 136 

March  17 134 

March  18 132 

March  20 128 

March  23 135 

March24 135 

March  26 133 

March  30 129 

March  31 133 

April  8 124 

AprillS 122 


Sq.  ft. 
181 
186 
169 
157 
882 

utnl 

562 
466 
405 

285 
680 
446 
475 
353 
496 
244 
187 


Ftei, 
6. 52 
6.22 
6.30 
6.15 

11.90 
8.20 

10.10 
9.32 
8.45 
7.88 
7.38 

11.40 
8.75 
8.9.) 
8.10 
9.25 
6.95 
6.35 


Dis- 
charge. 

Sec-ft. 

396 

436 

388 

328 

5,700 

1,530 

3.330 

2,440 

1,790 

1.240 

856 

3,990 

1.900 

2,430- 

1.410 

2,510 

633 

414 


Date. 


April  22 

AprU29 

Mays. 

May  13 

May  21 

May  28 

JuDe4 

June  5 

Juno  24 

July  4 

July  13 

July  29 

August  12 

August  26 

September  18. 
October  27. .. 
December  31  . 


Width. 

Area  of 
srction. 

Sq.ft. 

height. 
Feet. 

Dii- 

Feet, 

Sif-' 

122 

165 

«L15 

i> 

121  ; 

154 

6.00 

JS 

lao  < 

141 

5.81 

i^ 

120 

133 

5.72 

ttj^ 

119 

121 

5.60 

w 

124 

287 

7.40 

l.OiJ 

121 

154 

6.00 

2M 

62 

65 

5.93 

^ 

75 

56 

5.50 

L'l 

47 

67 

5.33 

< 

!       « 

47 

5.35 

4. 

34 

37 

5.13 

> 

31 

29 

5.(6 

\.\ 

31 

29 

5.02 

_j 

1         31 

28 

1» 

U 

1          IS 

18.8 

5.01 

U- 

124 

275 

7.30 

^ 
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DaUy  gage  height,  in  feet,  of  Arroyo  Seco  near  SoUdad,  Col.,  for  1906. 


Day. 


1. 

2.. 

3. 

4. 

5., 


6. 
7. 
8- 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
37. 
28. 
29. 
30. 
31. 


Jan. 


6.55 
&52 
5.52 
5.53 
5.52 

5.52 
5.52 
5.52 
5.51 
5.51 

&52 
6.85 
&18 
7.48 
7.30 

6.75 
7.96 
7.98 
10.12 
80 

7.2 
6.8 
6l5 
6.3 
6l15 

6.0 

5.96 

&9 

5.85 

5.75 

5.7 


Feb.  i  Mar. 


6.65 

5.6 

5.58 

5.55 

5.52 

5.6 

5.5 

5.49 

&45 

5.41 

&7 

&51 

5.8 

5.92 

7.05 

6.45 

6.3 

6.28 

6.18 

6.1 

6.3 

&85 

&6 

&» 

6.49 

&30 

&3 

6.3 


6.2 

6il5 

6.6 

a46 

6.9 

6.65 
6.5 
6l39 
6.3 
a  21 

&28 
11.3 
815 
7.8 
lai 

9.25 

84 

7.88 

7.6 

7.3 

7.95 
7.48 
894 

8.85 
87 

9.0 

835 

80 

7.7 

812 

9.08 


Apr. 


83 

80 

7.75 

7.55 

7.35 

7.2 
7.0 
&06 
6.8 

a? 

6l6 
&5 
&5 
6.4 
6.35 

6.3 
6.3 
6.2 
6.2 
6.3 

6.2 
6.2 
6.2 
6.2 
&2 

6.05 

6.05 

&0 

6.0 

6.0 


May. 


6.96 
5.9 
5.9 
5.9 

5.8 

5.8 

6.8 

5.76 

5.7 

5.7 

5.8 

5.75 

6.7 

6.7 

5.7 

5.7 

6.66 

5.6 

6.6 

5.6 

5.6 
5.6 
5.6 
6.6 
5.6 

6.56 

83 

7.3 

6.76 

6.46 

&4 


June. 


&1 

6.06 

6.0 

&0 

5.9 

&9 

5.85 

5.8 

5.8 

5.75 

6.7 

5.7 

6.7 

5.66 

5.66 

6.6 

6.6 

5.6 

&56 

5.6 

6.6 
5.5 
5.5 
6.6 
5.5 

5.5 

5.6 

5.5 

5.46 

6.4 


5.35 

6.3 

6.3 

6.3 

5.3 

5.3 

6.25 

6.26 

5.25 

5.2 

6.2 
6.2 
6.3 
6.3 
5.3 

5.2 
5.2 
5.2 
5.2 
5.2 

5.16 

5.1 

6.1 

6.15 

6.1 

5.1 


July. 

Aug. 

Sept. 

5.4 

5.1 

4.5 

6.4 

5.1 

4.5 

6.4 

6.1 

4.7 

6.35 

6.1 

4.6 

6.35 

6.1 

4.6 

Oct. 


I 


5.1 

6.1 

6.1 

6.1 

5.1 

6.06 

5.06 

6.05 

5.06 

6.0 

5.0 

6.0 

6.0 

6.0 

6.0 

6.0 

5.05 

5.06 

5.06 

6.05 

5.0 

5.0 

49 

4.8 

4.7 

4.6 

4.6 
4.6 
4.6 
4.5 
4.6 

46 
46 
46 
46 

47 

47 
48 
49 
49 
6.0 

5.0 
5.0 
6.0 
6.0 
5.05 

5.06 

5.06 

6.06 

5.0 

5.0 


6.0 
6.0 
5.0 
6.0 
5.0 

6.0 
49 
48 
48 
48 

48 
49 
6.0 
5.0 
5.0 

6.0 
5.0 
5.0 
5.0 
5.0 

6.0 

6.06 

6.05 

5.05 

5.05 

6.06 
5.05 
5.05 
5.05 
6.06 
5.06 


Nov. 


5.06 
5.06 
5.06 
6.26 
6.5 

6.25 

5.15 

6.15 

5.1 

5.1 

6.1 
6.1 
6.1 
6.1 
6.1 

6.1 
6.1 
6.1 
6.1 
5.1 

5.1 

6.15 

5.15 

5.1 

5.15 

5.15 

5.15 

5.16 

5.2 

5.2 


Dec. 


6.2 

5.16 

5.15 

5.15 

5.15 

5.16 

5.15 

5.15 

5.3 

6.3 

al3.0 
7.96 
7.2 
6.6 
6.2 

&1 

5.85 

&8 

5.7 

5.6 

6.65 

5.6 

5.5 

6.6 

5.6 

7.46 

7.2 

6.7 

6.35 

6.25 

7.2 


a  Estimated. 


Rating  table  for  Arroyo  Seco  near  Soledad,  Cat.,  for  1906. 


Gace 
height 


Feet. 
450 
460 
470 
480 
490 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 


Dis- 
charge. 


8ec,-ft. 

0 

1 

3 

5 

8 

14 

24 

40 

63 

91 

121 


Oage 
teight 


heig] 


Feet. 
&60 
5.70 
&80 
6.90 
6.00 
6.10 
a20 
6.30 
a40 

a5o 
aoo 


Dis- 
charge. 


Sec.'ft. 
153 
185 
218 
252 
286 
320 
356 
393 
431 
470 
510 


Gage       Dlv    |!  Gas;e 
heigot !  chaige.  i  height 


Feet. 

Sec.-n. 

a  70 

553 

a80 

509 

aoo 

648 

7.00 

700 

7.10 

754 

7.20 

810 

7.30 

868 

7.40 

928 

7.50 

990 

7.60 

1,055 

7.70 

1,125 

Fe^. 
7.80 
7.90 
800 
820 
840 
860 
880 
9.00 
9.20 
9.40 
9.60 


Dis- 

i   Gsge 

'heii^t 

1 

Dis- 

chaige. 

chaige.. 

Sec.'ft. 

1 
Feet. 

Sec.-ft. 

2,m 

1,195 

9.80 

1,265 

1  laoo 

3,180 

1,340 

ia20 

3,380 

1,495 

10  40 

3,580 

1,660 

laeo 

3,780 

1.840 

10  80 

3.080 

2,020 

11.00 

4,180 

2,200 

12.00 

5,180 

2,390 

laoo 

6,250 

2.580 

2,780 

Note.— This  table  is  based  on  35  discharge  measurements  made  during  1906  and  is  well  defined  between 
gage  heights  5  feet  and  10  feet. 
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Monthly  dikharge  of  Arroyo  Seeo  near  SoUdad,  Cal.^for  1906. 

(Drainage  area,  215  square  miles.] 


Month. 


Dlachaiige  in  second-feet. 


M'^^»<'nn'" 


Minimum.      Mean. 


January... 
February.. 

March 

April 

May 

June 

July 

AufHiBt 

Heptember. 
()ctol>er... 
November. 
December. 


The  year. 


3,300  . 
727  ' 
4.480 
1.590 
1,580 
320 
91  I 
24 
19 
19 
121 
6.250  - 

6,250 


Total  in 
acre-feet. 


Run<ofr. 


8ec.-ft .  per  Depth  tr 
sq.  mile.       inches 


124  1 

556 

34,200 

2.59 

2  ** 

94 

302 

16.800 

1.41 

I  r 

338 

1.360 

83,600 

632 

1      -• 

286 

558 

33.200 

2.60 

2  ** 

153 

297 

18,300 

1.38 

1  /" 

91 

178 

10.600 

.828 

.yj 

24 

50  8 

3,120 

.236 

•T* 

1 

17  3 

1.060 

.080 

w 

0 

7.1 

422 

.033 

:             y^ 

5 

14  1 

867 

.066 

.'> 

19 

31.8 

1.890 

.148 

.  .»-• 

32 

492 

30.300 

220 

ZiA 

0 


322      !        234.000 


1.49 


2a  44 


Note.— Vaiuen  are  rated  as  follows:  Januar>'  to  Juno,  excellent;  July  and  December,  good;  Augoft 
to  November,  fair. 


SAN  FRANCISCO  BAY  DRAINAGE  BASIN. 

GKXERAIi  FPIATURES. 

Sacramento  River,  rising  in  northern  California  and  flowing  south, 
and  San  Joaquin  River,  rising  in  the  southern  Sierras  and  flowing 
north,  drain  the  western  slope  of  the  Sierra  Nevada  and  the  eastern 
slope  of  the  Coast  Range  north  of  San  Francisco.  They  meet  near 
Suisun  Bay,  finally  discharging  their  waters  into  the  Pacific  Ocean 
through  San  Francisco  Bay. 


8ACRAMKXTO  RIVER  DRAINAGE  BA8IN^. 
DESCRIPTION  OF  BASIN. 

Sacramento  River  is  the  principal  river  of  California,  and  drains 
all  of  the  territory  south  of  Mount  Shasta  and  between  the  Coast 
Range  and  Trinity  Range  on  the  west  and  the  Sierra  Nevada  on  the 
east.  The  portion  of  the  drainage  basin  above  Red  BluflT,  Cal., 
extends  from  the  Trinity  Mountains  on  the  west  to  Warner  Mount  ain> 
near  the  California-Nevada  State  line  on  the  east.  The  watershed 
on  the  west  from  the  Trinity  Mountains  is  comparatively  narrow, 
being  only  from  10  to  35  miles  in  width,  and  furnishes  a  very  small 
proportion  of  the  discharge  of  this  river,  but  from  the  east  Pit  River, 
which  is  the  most  important  tributary,  drains  a  large  area  extending 
about  120  miles  east  from  Sacramento  River  between  Mount  Shasta 
on  the  north  and  Lassen  Peak  on  the  south.  The  greater  portion 
of  this  basin  is  composed  of  lava  and  shows  other  evidences  of  vol- 
canic activity,  such  as  volcanic  cones  and  craters.  Nearly  all  the 
streams  tributary  to  Pit  River  have  their  origin  in  large  springs, 
many  of  which  discharge  several  himdred  second-feet.     The  most 
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important  tributary  of  the  Pit  is  McCloud  River,  draining  the  south- 
eastern slope  of  Mount  Shasta.  It  derives  its  waters  principally 
from  the  melting  of  the  snow  on  the  high  elevations  of  this  mountain. 
The  western  portion  of  the  watershed  extending  along  the  Trinity 
Range  is  well  timbered,  as  is  also  that  portion  of  the  drainage  area 
in  the  Sierra  Nevada  lying  between  Mount  Shasta  and  Lassen  Peak. 
Farther  east,  however,  there  is  little  or  no  forest  covering,  and  the 
country  is  used  extensively  for  pasturage.  The  rainfall  is  very 
unequally  distributed,  varying  from  less  than  10  inches  in  the  eastern 
portion  of  the  basin  to  50  inches  along  the  northern  and  western 
portion.  Below  the  gaging  station  the  river  enters  the  Sacramento 
Valley,  through  which  it  flows  on  a  comparatively  light  grade  until 
it  reaches  Suisun  Bay.  During  the  winter  months,  when  the  Sacra- 
mento and  its  tributaries  are  in  flood,  large  areas  of  the  Sacramento 
Valley  are  overflowed.  The  floods  that  occur  in  the  latter  part  of 
the  rainy  season,  after  the  large  overflow  areas  or  basins  are  filled, 
cause  great  damage  in  the  low^er  portion  of  the  valley. 

MAIN  SACRAMENTO  RIVER. 
SACRAMENTO   RIVER   NEAR   RED   BLUFF,    CAL. 

The  gaging  station  at  Jellys  Ferry,  which  is  located  about  12  miles 
above  the  town  of  Red  Bluff,  was  established  April  30,  1895.  The 
right  bank  of  the  river  is  high,  but  the  left  bank  is  liable  to  overflow 
when  the  river  rises  above  the  25-foot  mark.  The  river  has  been 
known  to  reach  the  35-foot  mark.  Because  of  the  liability  to  over- 
flow it  was  deemed  advisable  to  select  a  new  gaging  station,  where 
the  water  at  flood  stage  could  be  more  confined.  A  point  in  Iron 
Canyon,  where  the  river  had  been  gaged  by  the  State  engineering 
department  in  1879  and  by  commissioner  of  public  works  in  1893-94, 
was  chosen  as  a  new  gaging  station.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
p.  128,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Duchcarge  measurrm^nts  of  Sacramento  River  near  Red  Bluff,  CaL,  by  R.  S.  Hawley,  in 

1906. 


Date. 


Width    Area  of'    Gage  '    DIs- 
section,    heigot.  charge. 


February  27 
February  27 
March  13... 
March  14 . . . 
March  26  a  . 
April  11.... 
Mays 


Feet. 
550 
546 
550 
550 
590 
536 
531 


Sg.  ft. 
8,230  I 
7,850  ' 
7.910  I 
7,7&0 

12, COO 
6,5.50 
5,570 


Feel. 

10.30 
9.45 
9.  GO 
9.30 

18.30 
7.00 
5.25 


Sec.-ft. 
41,600 
3(),000 
3S,200 
36,900 
92,800 
24,500 
18,500 


Date. 


May  16 

May  18 

June  12 

June  13 

July  7 

September  6  , 
December  11. 


Width.: 


Feet. 
529 
527 
534 
532 
520 
496 
538 


>  Area  of 


section. 


8q.  ft. 
5,290 
4,980 


Oage 
height. 


Dis- 
height.'  charge. 


Feet. 
4.64 
4.14 


Sec 


6,270 

6.50 

5,890 

5.68 

4,3C0 

2.90 

3,330 

1.63 

6,570 

7.60 

ec.-n. 
15,700 
13,800 
23,100 
19,  too 
9,  £00 
5,470 
26,900 


a  Measured  by  floats. 
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Daily  gage  height,  in  feet,  ofSaeramenio  River  near  Red  Bluff,  Cal.^/or  1906. 


Day. 


Jan.  I  Feb.  !  Mar.  '  Apr.     May.    June.    July..    Aug.  <  Sept.  i  Oct.      Not.    Dec 


1. 
2. 
3. 
4. 
5. 

6 
7. 
8. 
9. 
10. 

11. 
12. 
13. 

14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
23. 
24. 
25. 


I 


26. 
27. 
28. 
29. 
30. 
31. 


1.5 
1.4 
1.4 
1.4 
1.4 

1.45 
1.45 
1.45 
1.5 

1.8 

1.75 

3.3 

4.65 

4.3 

4.35 

12.8 

0.85 

12.7 

22.6 

9.1 

5.8 
4.7 
4.3 
4.0 
3.75 

3.55 
3:4 
3.4 
3.25 


2.9 
2.8 
2.7 
2.7 
2.6 

2.55 
2.5 
2.5 
2.6 

2.7 

3.25 
•3.9 

i'.ss' 

10.95 

7.45 
7.3 
6.75 
10.6 

8.6 

9.9 
10.0 
12.75 
11.5 
10.35 

8.4 
9.1 
8.5 


7.65 

6.05 

10.65 

10.75 

8.2 

7.3 
6.9 
6.6 
6.6 
6.5 

6.45 

14.86 

9.9 

9.55 

7.75 

7.0 

6.6 

5.96 

5.36 

5.85 


15.5 

12.55 

10.75 

9.6 

8.55 

7.9 

7.5 

7.3 

7.25 

7.1 

6.9 

6.56 

6.2 

6.5 

5.9 

5.8 

5.8 

5.75 

5.6 

5.6 


8.3 

5.7 

12.96 

5.75 

10.7 

6.0 

14.85 

5.8 

16.6 

6.1 

17.06 

5.5 

15.45 

6.0 

12.6 

6.2 

10.8 

5.6 

12.85 

5.55 

23.36 

5.5 
5.4 
5.3 
5.2 
5.3 

5.15 

5.0 

4.9 

4.8 

4.9 

4.8 

4.7 

4.55 

4.56 

4.9 

4.6 
4.3 
4.2 
4.1 
4.0 

4.0 
3.9 
3.8 
3.7 
4.4 


5.6 

5.5 

5.5 

8.85 

7.75 

7.8 

6.85 

6.2 

6.0 

5.6 

5.35 

6.35 

5.6 

5.25 

5.0 

5.9 

5.4 

5.0 

4.06 

4.5 

4.3 

4.1 

3.06 

3.75 

3.7 


9.6 

3.6    1 

11.0 

3.75 

10.6 

3.7 

8.05 

3.5 

7.36 

3.35 

6.5 

3.3 

3.25 

3.3 

3.1 

3.0 

2.95 

3.9 

2.8 

2.8 
2.7 

2.7 
2.6 
2.6 
2.5 
2.5 

2.4 
2.4 
2.4 
2.3 
2.3 

2.25 

2.2 

2.2 

2.1 

2.1 

2.1 
2.0 
2.0 
2.0 
2.0 
1.9 


1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.6 
1.75 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 
1.7 
1.65 
1.7 

1.7 

1.7 

1.75 

1.75 

1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 


I 


1.7 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.75 

1.7 

1.7 

1.65 

1.65 

1.6 

1.6 


.6 
.6 
.6 
.55 


1.6 

1.6 

1.65 

1.7 

1.7 

1.6 
1.6 
1.6 
1.6 
1.6 


1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 


1.6 

1.6 

1.85 

2.4 

3.25 

2.2 

2.0 

1.9 

1.85 

1.8 

1.8 
1.75 
1.75 
1.75 

1.8 

1.8 
1.8 
75 

7 


65 


I 


1. 
1. 
1. 

1. 

1 

1, 

1. 

1. 

1. 

1. 
1, 
1. 
1. 


..     I 

.7 

.7     1 
.7 


7 
65 

7 


1. 

1 

1. 

1.7 

1.7 

1.75 
2.35 
2.35 
2.4 

5.2 

7.75 

7.3 

50 

3.65 

3.15 

3.0 

2.83 

2.8 

2.6 

2.4 

2.4 
2.3 
2-3 
2.65 

4-8 

12.7 
13.65 
8. 55 
6.5 
5.3 
6.0 


Rating  table  for  Sacramento  River  near  Red  Bluff,  Col.,  for  1904-1906. 


Qage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 
5,410 

1.40 

1.50 

5,650 

1.60 

5,900 

1.70 

6.190 

1.80 

6,460 

1.90 

6,730 

2.00 

7,000 

2.10 

7,300 

2.20 

7,600 

2.30 

7,900 

2.40 

8,200 

2.50 

8,500 

Feet. 

2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
a20 

a30 
a40 
a50 

3.60 

a  70 


Dis- 
charge. 


Ibei 


Oage 
lei^t. 


Sec.'fl. 

8,810 

9,120 

0,430 

9,740 

10.050 

10,380 

10,710 

11,040 

11,370 

11,700 

12.040 

12,380 


Feel. 

aso 
aoo 

4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 


Dia- 
chargp. 

Sec.-ft. 

12,720 

13,060 

13,400 

14,120 

14,840 

15,580 

16,340 

17,100 

17,900 

18,700 

19,500 

20,300 


bef^it. 

Feet. 
6i00 
&30 
&40 
&60 
&80 
7.00 
800 
9.00 

laoo 

11.00 
12.00 

laoo 


Dis- 
charge. 


Gage  '     Dta- 
height. ,  duiige. 


See.-fi. 

21,100 

21,940 

22,780 

23,620 

24.400 

25.300 

20,700 

34,300 

39,100 

44,200 

49,700 

55,600 


Feet. 
14.00 
15.00 
l&OO 
17.00 
1800 
19.00 
3a  00 
21.00 
22.00 
2a  00 
24.00 


Sec.-ft. 
61,700 
68,200 
75.100 
I  82,200 
89,700 
I  97.600 
105,900 
1114,600 
1123,700 
.133,200 
{143, 100 

I 


XoTR.  —This  table  is  based  on  discharge  measurements  made  during  1902-1906  and  Is  well  defined. 

Monthly  discharge  of  Sacramento  River  n^r  Red  Bluff,  Cal.yfor  1906, 

(Drainage  area,  9.300  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


January ,  129, 000 

February I  .54,100 

March '  137, 000 

April I  71,600 

May 44,200 

June ,  33,600 

July ,  11,000 

August '  6. 730 

September j  6, 320 

October i  5, 920 

November ,  10, 900 

December ,  59, 500 

The  year '  137,000 

Note.— These  vaiucs  are  excellent. 


Minimum. 


5,410 

8,500 

18,500 

19,100 

12,400 

11,200 

6,730 

6,060 

5,920 

5,780 

5,920 

6,060 


5,410 


Mean. 


14,700 

23,300 

42,500 

26,300 

19,400 

18,100 

8,530 

6,330 

6,020 

5,870 

6,570 

15,400 


16,100 


ToUl  in 
acre-feet. 


904,000 

1,290,000 

2,610.000 

1,560.000 

1,190,000 

1,060,000 

524,000 

389,000 

358,000 

361,000 

301,000 

947,000 


11,600,000 


Run-off. 

Sec.-ft.  per , 
sq.  mile. 

Depth  In 
Inches. 

L58 

1.83 

2.49 

3.5$ 

4.57 

5,27 

2.83 

a  16 

2.09 

2.41 

1.95 

2.18 

.917 

1.06 

.681 

.79 

.647 

.72 

.631 

.73 

.706 

.79 

1.66 

1.91 

1.73 
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MISCELLANEOUS     MEASUREMENT     IN     SACRAMENTO     RIVER    DRAINAGE 

BASIN. 

The  foUowuig  measurement  was  made  of  Sacramento  River  at 
Baird  station,  on  the  Southern  Pacific  Railway,  near  Gregory,  Cal., 
October  9,  1906: 

Width,  115  feet;  area,  300  square  feet;  dischaige,  315  second-feet. 

PIT   RIVER   DRAINAGE   BASIN. 
DESCRIPTION    OF   BASIN. 

Pit  River  has  its  source  in  the  Warner  Mountains  in  the  extreme 
northeast  part  of  California.   It  flows  in  a  southwesterly  direction,  dis- 
charging its  waters  into  Sacramento  River  a  few  miles  above  Redding, 
Cal.    It  has  numerous  tributaries,  the  larger  of  which  have  their  source 
in  large  springs,  which  discharge  from  crevices  in  the  lava  formation. 
About  50  per  cent  of  the  area  of  this  drainage  basin  is  barren  of  timber 
and  composed  principally  of  lava  with  a  light  soil  covering,  being 
used  extensively  for  pasturage  and  the  raising  of  stock.     There  are 
numerous  small  valleys  with  light  grades,  which  hold  the  water 
throughout  the  summer  months  principally  in  the  state  of  swamps. 
These  areas  are  used  mainly  as  meadow  land  and  for  the  raising  of 
stock  feed.     Pit  River  does  not  discharge  in  any  great  volume  until 
it  reaches  a  point  near  Fall  River  Mills,  which  lies  about  midway 
between  the  point  where  the  Pit  River  enters  the  Sacramento  and  its 
source.     Fall  River,  which  is  the  principal  tributary  of  the  Pit  from 
the  north,  receives  its  water  supply  from  large  perennial  springs 
which  discharge  1,500  second-feet.     Hat  Creek  and  Bumey  Creek 
are  also  large  tributaries  from  the  south  and  drain  the  northern  slope 
of  Lassen  Peak.     Their  principal  sources  are  also  from  large  peren- 
nial springs  in  the  lava  formation. 

West  Valley  Creek  is  a  tributary  of  South  Fork  of  Pit  River.  Ash 
Creek  flows  into  Clear  Creek,  through  which  it  enters  Pit  River  from 
the  south.  There  is  considerable  timber  scattered  throughout  this 
drainage  basin,  the  principal  growth  lying  in  the  southern  portion  of 
the  basin  and  also  in  that  section  lying  north  of  Pit  River  and  between 
Fall  River  and  the  upper  Sacramento.  There  are  numerous  reser- 
voir sites  on  the  upper  reaches  of  this  stream,  all  of  which  have  been 
or  are  being  surveyed.  Several  gaging  stations  are  maintained  on 
Pit  River  and  tributaries  at  points  where  surveys  have  been  made 
for  the  construction  of  storage  reservoirs.  The  rainfall  throughout 
this  basin  is  very  unevenly  distributed,  ranging  from  10  inches  in  the 
eastern  portion  to  50  to  75  inches  in  the  western  and  northwestern 
portion.  About  50  per  cent  of  the  precipitation  falls  in  the  form  of 
snow,  but  does  not  remain  any  length  of  time  except  on  the  higher 
elevation  of  Mount  Shasta  and  Lassen  Peak. 
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McCloud  River  drains-  the  southeastern  slope  of  Moimt  Shasta. 
Its  drainage  area  is  comparatively  small,  covering  676  square  miles. 
It  is  long  and  narrow,  extending  from  north  to  south.  There  are 
few  tributaries.  Its  main  water  supply  comes  from  Mount  Shasta. 
on  which  the  snow  remains  during  the  entire  year.  It  is  also  fed  by 
niunerous  large  springs  scattered  throughout  the  drainage  basin. 
The  precipitation  is  very  heavy  and  is  priacipally  in  the  form  of  rain, 
except  on  the  higher  elevations  of  Moimt  Shasta.  The  discharge  of 
this  stream  seldom  falls  below  1,200  second-feet.  It  discharges  Lito 
the  Pit  River  a  few  miles  above  the  junction  of  the  Pit  with  the  Sac- 
ramento.   The  entire  basin  is  well  timbered. 

Prr  BFTEB   NEAR   BIEBEB,    OAL. 

This  station  was  established  January  22,  1904.  It  is  located  12 
miles  below  Bieber,  Cal.,  near  Muck  Valley.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177,  page  136,  where  are  given  also  references  to  pubhcations  that 
contain  data  for  previous  years. 

Discharge  rruasurementi  of  Pit  River  near  Bieber,  Cal. ,  by  F.  H.  Holabird.  in  1906. 


Date. 


January  29  a... 
February  3«»... 
February  6«... 
February  8  «... 
February  10«.. 
February  12 . . . 
February  14... 
February  16  . . . 
February  17  . . . 
February  19 . . . 
February  21 . . . 
February  23  . . . 
February  26... 
February  28 ... 

March  8 

March  12 

March  13 

March  18 

March  20 

March  21 

March  22 

March  23  b 
April  4 


April 
April  6 
April  7 
April  8 


Width. 


Feet. 
213 
209 
209 
207 
207 
205 
207 
220 
219 
220 
220 
224 
220 
224 
215 
224 
230 
219 
219 
222 
224 


Area  of     Oaoe  i     Dia- 
section.  i  heignt. '  charge. 


Sg./l.   ' 
870 
680  ' 
680  > 
615  I 
615  ' 
637  I 
723  I 
962 
942 
987 
1,050 
1,100 
942 
1,120 
892 
1.150 
1,270 
942 
942 
985 
1.210 
1.680 
1.190 
1.100 
1.080 
1.100 
1,100 


Feet. 
5.90 
6.00 
SlOO 
4  70 
4.70 
4.F0 
5.20 
6.30 
6.20 
&40 
6.70 
6u£0 
6.20 
7.04 
6.00 
7.10 
7.65 
&25 
&20 
&50 
7.52 
9.50 
7.30 
6.90 
&85 
&90 
&95 


Sec-fi. 
1.820 
1,320 
1,180 
938 
877 
983 
1.310 
2,6C0 
2,430 
2,6(0 
3,190 
3.530 
2.420 
3,6^0 
2.0£0 
3.640 
4.610 
2.3iO 
2.  SCO 
2,760 
4.340 
9,500 
3.930 
3.330 
3.260 
3.280 
3,310 


April  9 

Apnll2 

April  13. 

April  14. 

April  15. 

April  17 

April  19 

April  20 

April  27 

Mays 

May  12 

May  19 

Mayas. 

June  2 

Juiie9 

June  16 

August  11 . . . 

August  25 

September  1.. 
September  8.. 
September  15 
September  23 . 
September  29 , 

October? 

October  14. . . 
October  26. . . , 


Width. 


Area  of 
section. 


Gage 
heiffht. 


Dis- 
charp?. 


J 


Feet. 
224 

aao 

219 
219 
214 
217 
214 
210 
207 
207 

ao7 

207 

207 

207 

193 

193 

98 

68 

68 

68 

68 

68 

68 

68 

68 

98 


'\L 

Fffl, 

1 
Sfc.-fi. 

&90 

'     3.3a) 

986 

6.40 

2.rHi 

942 

6.10 

2.3*' 

917 

&10 

2.1i0 

870 

5.  CO 

1      l.S^i 

853 

5l80 

l.S-0 

826 

5.70 

1.7« 

807 

&60 

1,700 

740 

&32 

1,4« 

616 

4  70 

933 

616 

470 

1         9» 

660 

490 

1,(W) 

^     596 

460 

S5$ 

573 

450 

773 

512 

435 

657 

473 

410 

525 

176 

2.30 

64 

128 

L80 

30 

128 

1.80 

20 

128 

L80 

19 

132 

L90 

27 

137 

2.00 

29 

128 

1.85 

24 

130 

1.90 

25 

141 

2.00 

29 

206 

2.60 

fH 

I 


a  Measured  by  Toler  and  Holabird. 

b  Velocities  not  measured  in  entire  cross  section;  dlscbaxge  probably  too  great. 
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Daily  gage  height,  in  feet,  of 

Pit  River  near 

Bieher 

,  Cal.Jorl906, 

Day. 

Jan. 

Feb. 

liar. 

Apr. 

ai 

8.3 
7.8 
7.3 

a9 

a85 

a9 

a95 

a9 

a8 

a5 
a4 
a2 
ai 
ao 

a9 
a8 

&8 

a7 
a6 

as 
a5 
a4 
a4 

&2 

a2 
a3 
a3 

a  15 


liay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

5l5  j     a? 
ao      a5 
ao  1    a3 
ao      ao5 
ao      ai 

48  1    ao 
47      ao 

ai 
ai 

49 
48 
47 

47 
47 
47 
47 
47 

47 
47 
48 
49 
49 

48 
48 
48 
49 
49 

49 

48 

465 

465 

46 

46 
46 
46 
46 
46 
46 

45 
45 
45 
45 
4  5 

44 

44 
44 
435 
43 

43 

42 
42 
42 
42 

41 
41 
40 
40 

a5 
a4 

a  35 
a55 
a  55 
42 

42 
42 
42 
42 
41 

41 
40 
40 

2.6 
2.6 
2.6 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 

1.85 

2 

1.86 

3 1 

1.9 

4 

a8            2.6 
a8    .       2.6 

a8    '       2.6 
a8    '       2.5 
a85  i        2.5 

1.9 

5 1 

1.9 

6 1 

1.9 

7 

1.9 

8 

47      ao 

1.9 

9 

10 

11 

12 

13 

14 





47 
47 

47 

48 

ai 
a2 

a4 
a8 

7.0 
7.1 
7.6 
7.1 

a8 

as 
ai 
a2 
a4 
a2 

a4 

7.4 
9.5 

ia5 

11.5 

11.0 

10.2 

9.3 

a6 
a2 

&4 

a85 
a7 

a7 
a7 
a7 
a5 
a5 

a  5 
a4 
a4 

3  35 

2.4 
2.3 

2.3 
2.3 
2.3 
2.9 
2.9 

2.6 
Z4 
2.2 
2.2 

1.9 
2.0 

2.0 
2.0 
2.0 

15 

16 

17 

18 

19 

a  45          &8 

435          &3 
425  i        &2 
46    1        &2 

&8    1        &4 
&4    .        &4 

0.4         a.! 
6.8            7.2 
7.3            6.9 

7.8    1        &7 
&0    i        &5 

ao        a2 

L9 

1.9 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
2.0 
2.0 
2.0 

1.9 

1.9 

1.9 

1.85 

1.85 

20 

a  35  

a3    

21 



22 

1 

........1 

24 

1 

25 

!.!.!.!.!      i.8 

26 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

27 

ai 
ai 

a4 

7.0 

28 

29 

ai  1 

ao    

&8 

30 

31 

'  ' 

Rating  table  far  Pit  River  near  Bieher,  Cdl.,far  1906. 


Feet. 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


24 
29 
35 
41 
49 
57 
66 
76 
86 
£6 


Feet. 
2.90 
a  00 
a  10 

a  20 
a30 
a  40 
a  50 
a60 
a  70 
a  80 
a  90 


Dis- 
chaige. 

Sec.-ft. 
106 
120 
135 
154 
177 
205 
240 
276 
316 
356 
400 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Sec.-ft. 

Feet. 

400 

4^ 

5.00 

410 

500 

5.20 

4  20 

560 

5.40 

4  30 

620 

5.60 

4  40 

6S5 

5.80 

4  50 

755 

a  00 

4  60 

825 

6.20 

4  70 

900 

6  40 

4  80 

980 

a  69 

4  90 

1,060 

a  80 

Di9-        Gage       Dis- 
charge,   height,   charge. 


Sec.-ft. 
1,140 
1,320 
1,500 
1,700 
1,900 
2,120 
2,360 
2,630 
2,920 
3,220 


Feet. 

7.00 

7.20 

7.40 

7.60 

7.80 

8.00 

9.00 

10.00 

11.00 

12.00 


Sec.'ft 
3,520 
3,840 
4,160 
4,480 
4,820 
5,180 
7,140 
9,600 
12,400 
15,200 


Note.— This  table  la  baaed  on  53  diacharge  meaaurementa  made  durii^  1906  and  is  well  defined 
below  gage  height  7.6  feet. 

Monthly  discharge  of  Pit  River  near  Bieher^  Col.,  for  1906. 

[Drainage  area,  2,950  aquare  milea.] 


Month. 


January  (15-31) ., 

February 

March 

April 

May 

June 

July  (1-21) 

August 

September 

October  (1-13) 


The  period , 


Discharge  in  second-feet. 


Maximum. 


4,820 

3,8^0 

13,800 

7,360 

1,230 

756 

500 

108 

29 

29 


Minimum. 


222 

900 

2,120 

1,280 

826 

190 

177 

21 

21 

22 


Mean. 


2,150 

1,930 

4,640 

2,590 

948 

544 

311 

0  51 

a  24 

25 


Total  in 
acre-feet. 


Run-off. 


Sec.-ft.  per 
aq.  mile. 


72,500 

107,000 

285,000 

154,000 

58,300 

32,400 

13,000 

3,140 

1,430 

646 


727,000 


0.728 
.654 

1.57 
.878 
.321 
.184 
.105 
.017 
.008 
.008 


Depth  in 
Inches. 


0.46 
.68 

1.81 
.  w$ 
.37 
.21 
.08 
.02 
.009 
.004 


a  Discharges  Interpolated  for  days  when  gage  was  not  read. 
NoTB.— Values  are  rated  aa  foUowa:  January  to  June,  excellent;  July,  good;  August  to  October,  fair. 
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m'cloud  bivsb  near  GREOORT,  CAL. 

This  station  was  established  March  23,  1902,  in  cooperation  with 
the  McCloud  River  Electric  Company.  It  is  located  at  Johns  Camp, 
near  Hirze  Mountain,  14  miles  east  of  Gregory  post-office,  Cal.  Baird 
Station,  on  the  Southern  Pacific  Railroad,  is  just  across  Sacramento 
River  from  Gregory.  The  conditions  at  this  station  and  the  bench 
marks  are  described  in  Water-Supply  Paper  No.  177,  page  147,  where 
are  given  also  references  to  publications  that  contain  data  for  previous 
years. 

DUcharge  mea$uremmU  cf  MeCloud  River  near  Gregory,  Cat.,  in  1906. 


Date. 


JanoAry  16  a. 
January  16  a. 
February  12. 

AprUlZ. 

llaylT 

October  10. . . 


Hydrograplier. 


Width. 


Area  of 
section. 


I  F.  P.  Aekenon . 

.1 do 

j  R.  8.  Hawley.. 

' do 

do 

do 


t 

1 

1 

Feet. 

aq.fi.    ' 

143 

1,080 

IS2 

1,330 

104 

556 

105 

6B5 

104 

637  1 

100 

576  \ 

Oa«i 
hei^t. 


Diii- 


Feet. 

8ec-fi. 

6.05 

8.7W 

7.40 

12.400 

1.W 

1,5» 

3.07 

2,910 

2.45 

2,360 

1.56 

1,340 

•Measured  by  floats. 
Daily  gage  height,  in  feet,  of  McCloud  River  near  Gregory,  Cal..  for  1906. 


Day. 


Jan.      Feb.     liar. 


1. 
2. 
3. 
4. 


6. 
7. 
H. 
ft. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
'2:>. 

2Cy. 
27. 
2H. 
29. 

:«). 

31. 


1.6 

1.6 

1.55 

1.55 

1.55 

1.55 
1.55 
1.55 
1.55 
1.6 

1.7 

2.8 

2.25 

2.1 

2.55 

6.15 
3.1 
5.  OS 
5.35 
3.35 


3. 
3. 
3. 
2. 
2. 


2.6 
2.4 
2.2 
2.1 
2.0 
1.9 


15 

1 

0 

9 

7 


1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.75 

1.75 

1.8 

1.9 

1.9 
1.9 
2.0 
3.2 
3.95 

3.35 

2.85 

3.2 

3.6 

8.55 

4.45 

3.95 

3.65 

3.8 

3.4 

3.2 
3.0 
3.4 


3.3 

3.3 

3.55 

3.3 

3.0 

2.75 

3.8 

3.85 

2.0 

2.85 

2.0 

3.9 

3.5 

3.15 

2.06 

2.7 

2.6 

3.56 

2.5 

2.5 

3.4 
4.4 

4.15 

5.5 

6.45 

6.3 
5.2 
4.4 

4.0 

5.25 

7.4 


Apr. 


5.6 

4.6 

4.15 

3.75 

3.5 

3.4 
3.3 
3.3 
3.3 
3.3 

3.2 

3.05 

3.95 

3.9 

2.9 

2.0 
2.9 
2.9 
2.9 
2.9 

2.9 

2.9 

3.05 

3.05 

3.1 

3.0 

2.95 

2.95 

2.9 

2.9 


May. 


3.85 

2.8 

2.8 

3.8 

3.75 

2.7 

2.7 

2,7 

2.65 

2.66 

2.65 

3.6 

2.6 

2.75 

2.85 

2.6 
3.5 
2.4 
2.4 
2.35 

2.3 

2.3 

2,V> 

2.2 

2.25 

6.6 

6.25 

5.3 

4.5 

4.1 

3.7 


June.    July. 


Aug.    Sept.     Got. 


3.6 

3.6 

4.65 

&5 

5.65 

5.35 

4.6 

41 

3.9 

3.8 

3.6 

3.46 

3.3 

3.15 

3.15 

3.1 

3.96 

3.85 

2.8 

3.66 

2.6 

2.55 

2.5 

2.4 

2.4 

2.4 

2.45 

2.4 

2.35 

2.3 


2.3 

1.8 

,.«' 

2.25 

1.8 

1.6' 

2.25 

1.8 

1.6 

2.2 

1.8 

1.6! 

2.2 

1.8 

1.6 

2.15 

1.8 

1.6 

2.2 

1.8 

1.6 

2.15 

1.8 

1.6 

2.1 

1.75 

1.6 

2.1 

1.73 

1.6 

2.05 

1.7 

1.6 

2.0 

1.7 

1.6 

2.0 

1.7 

1.6 

2.0 

1.7 

1.6 

2.0 

.1.7 

1.6 

1.96 

1.7 

1.6 

1.96 

1.7 

1.6 

1.96 

1.7 

1.6 

1.9 

1.7 

1.6 

1.9 

1.7 

1.6 

1.9 

1.7 

1.6 

1.85 

1.7 

1.6 

1.85 

1.7 

1.6 

1.85 

1.7 

1.6 

1.85 

1.65 

1.6 

1.85 

1.65 

1.6 

1.8 

1.65 

1.6 

1.8 

1.65  , 

1.6 

1.8 

1.65  t 

1.6 

1.8 

1.66  , 

1.6 

1.8 

1.65  ' 

t 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 
1.55 


Nov.     Dec 


1.55 

1.6 

1.7 

2.35 

1.75 

1.6 

1.6 

1.55 

1.55 

1.55 

L55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 

1.55 
1.55 
1.55 
1.55 
1.55 


1.55 
1.35 
1.55 
1.55 
1.5 

1.5 

1.5 

1.65 

2.0 

3.43 

3.75 

^45 
2.05 
1.9 
1.85 

1.85 

1.8 

1.7 

L7 

1.7 

1.7 
1.7 
1.7 
1.7 
2.7 

4.7 

4.r> 

3.43 

2-9 
3.1 
2- ST* 
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Rating  table  for  McCUmd  River  near  Gregory,  Cal.yfor  1902-1906. 


Oage 
height. 


DiB-     ,  Oage       Dts-     |  Gafle  i     Dis- 
chaige.    height,   charge,    heignt.  >  charge. 


Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Sec.-ft. 

i,m 

1,402 
1,468 
1,538 
1,612 
1,600 
1,772 
1,858 
1,948 


Feei. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
a20 


3ec.-ft. 
2,042 
2,140 
2,242 
2,349 
2.<61 
2,578 
2,700 
2,825 
2,965 


Feet. 
Z.20 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 


See.'ft. 
3,090 
3,230 
3,380 
3,535 
3,605 
3,860 
4,030 
4,210 
4,585 


Feet. 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
6.80 
6.00 


Dis- 

Gage 
height. 

Feet. 
6.20 

Dis- 

charge. 

charge. 

See.-ft. 
9,120 

5,410 

6.40 

9,650 

5,840 

6.60 

10,190 

6,280 

6.80 

10,740 

6,720    ' 

7.00 

11,300 

7,170 

8.00 

14,260 

7,630 

8,110    ! 

8,600 

. 

Note.— This  table  is  based  on  discharge  measurements  made  during  1902-1906  and  Is  well  defined. 

Monthly  discharge  q^  McCUmd  River  near  Gregory,  Col.,  for  1906. 

[Drainage  area,  606  square  miles.] 


Month. 


January 

February 

March 

Anril 

Jiay 

J  une 

July 

August 

September 

October 

November 

December 

The  year 

Note.— These  values  are  exoeUent. 


Discharge  in  second-feet. 

Total  in 

Run-off. 

■ 

' 

Maximum. 

Minimum. 

Mean. 
2,540 

acre-feet. 
156,000 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
inches. 

8,990 

1,370 

4.18 

4.82 

5,100 

1,500 

2,600 

144,000 

4.28 

4.46 

12,400 

2,140 

4,160 

256,000 

6.84 

7.80 

7.630 

2,580 

3,110 

185.000 

5.12 

5.71 

10,200 

1.860 

3,070 

180,000 

5.05              5.82 

9,920 

1,950 

3,480 

207.000 

5.72             6.38 

1,950 

1,540 

1,090 

104,000 

2.78  i           3.20 

1,540 

1,440 

1,480 

91.000 

2.43  1           2.80 

1,400 

1.400 

1.400 

83,300 

2.30             2.57 

1,400 

1,370 

1.380 

84,800 

2.27              2.62 

2,000 

1,370 

1,400 

83,300 

2.30             2.57 

5,620 

1.340 

2,070 

127.000 

1             3.40             3.92 

12,400 

1.340 

2.360 

1,710,000 

3.89            52.76 

STONY  CREEK  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 

Stony  Creek  drains  a  portion  of  the  Coast  Range.  It  flows  in  a 
northerly  direction  and  discharges  its  waters  into  the  Sacramento 
River  near  Orland,  Cal.  It  has  numerous  tributaries,  all  of  which 
are  torrential  in  their  character.  The  formation  on  the  higher  ele- 
vations is  of  granite,  with  good  soil  covering,  and  is  heavily  tim- 
bered. In  the  lower  portion  of  the  drainage  basin  the  formation  is 
shale,  sandstone,  and  conglomerate,  with  heavy  growth  of  brush 
and  grass.  This  portion  of  the  basin  is  used  extensively  for  pas- 
turage. The  soil  being  heavy,  it  packs  readily,  causing  a  large  per 
cent  of  run-off.  The  mean  average  rainfall  on  the  higher  elevation 
is  about  40  inches,  while  on  the  lower  reaches  it  is  20  inches.  The 
precipitation  is  almost  wholly  in  the  form  of  rain,  with  some  snow 
on  the  upper  reaches,  which  soon  melts  and  only  adds  to  the  flood 
discharge. 

The  gaging  station  on  this  stream  is  located  near  the  point  where 
it  emerges  from  the  foothills  and  enters  the  Sacramento  Valley. 
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6TONT  CREEK  NEAR  FRUTO,  CAL. 

This  station  was  established  on  January  30,  1901.  It  is  located 
at  Julian's  ranch,  7  miles  northwest  of  Fruto,  and  1}  miles  abore 
the  proposed  mill-site  dam.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  177,  page 
153,  where  are  given  also  references  to  publications  that  contain  data 
for  previous  years. 

IHtcharge  measttrementt  cf  Stony  Creek  near  Fruto,  Col.,  in  1906. 


Date. 


H7drogT!^>lier. 


Frbruarv  8a...   R.  B.  Ilawley 

February  24. . . .    F.  R.  8.  Buttemer. 

March  8 do 

March  16 do 

March  16 do 

May  2 R.  S.  Hawley 

May  18 do 

June  13 do 

September  2J  * .    S.  (t.  Bennett 

October  5  ft R.  8.  Hawley 

October  14  ft  .. .    S.G.Bennett 


ITMth 

.\rpa  of 

Gage 
height. 

Di»- 

V  icim. 

section. 
Sq.ft. 

charp*. 

Feet. 

Feet. 

5*1  -t' 

137 

216 

5.  TO 

476 

151 

455 

7.10 

2  •->> 

146 

412 

6.40 

l.r.-*) 

143 

336 

6.03 

!.:>» 

140 

326 

6.00 

l.>»i 

13C 

2n 

5.52 

7^* 

132 

222 

5.02 

4'«7 

132 

218 

5.03 

4L-1 

27 

24 

3.&5 

ix 

22 

17.6 

3.62 

l.S  I 

26 

25 

3.65 

17  f 

a  During  the  hifrh  water  of  January  18.  1906,  the  channel  at  the  cable  was  raised  br  a  deposit  of 
gravel,  wnich  whs  gradually  removed  during  the  two  or  three  months  following.  These  measun^ 
ments  werp  made  before  the  channel  had  assumed  its  normal  condition. 

ft  Measurement  made  by  wading  at  section  below  the  gage. 

Daily  gage  heights  infect,  of  SUmy  Creek  near  Fruto,  Cal.,for  1906. 


Day. 

1 

2 

3 

Jan. 

40 
4  0 
40 
40 
4.0 

40 
4  0 

40 

4  0 
40 

40 
6  2 

6  65 

7  25 
80 

12  5 

7  6 

14  5 

11  0 

8.65 

7  65 

7  1 
6  75 
6  ."W 
6  35 

G  25 
6  1 
6  1 
6  0 

5  9 
5  8 

Feb. 

5  K 
58 
5  8 
58 
58 

57 
57 
5  7    1 
57 

5  8 

60    1 

6  1 
60    1 

785, 

7  35 

69 
7  25  , 

7  05  ■ 

8  0 
7.5 

1 

7.45 

7  25 
7  15 
7  1 
7.0 

6  8 

7  15 
7.05 

1 

1 

1 

Mar. 

6  75 

6  55 
935 

7  25 
67 

6  5 
6.5 
6  4 
6  4 
63 

695 
6  (>5 
6  45 
6  25 
6  05 

60 
6  0 
59 
58 
58 

6  9 

6  65 

8  0 

7  6 
8.25 

7.65 
7.45 
7.25 

7  05 
11  0 

8  35 

Apr.  1 

7  85 
7.4    , 
705 
6  75 
6.55 

6  4 
63    . 
6  2 
61    . 
6  1    i 

60    1 

60 

60 

59 

59 

5  8 
57 
56 

5  6 
5.5 

6  5 
54 
5  5 
5  5 
5.5 

'    64 
5  4 

1    5  5 

1    ^^ 
5.5 

May. 

5  4 
54 
53 
63 
S3 

52 
52 
62 
52 
52 

5  1 
5  1 
5  1 
5  1 
5  1 

5  1 
50 
50 
50 
50 

50 
50 
50 
5  1 
5  2 

53 

5.5 

595 

565 

55 

5.4 

June. 

63 
63 
53 

5  4 
53 

63 
63 
62 
62 
5.1 

6  1 
60 
60 
60 
6  0 

51 
60 
60 
50 
49 

49 
4  9 

'      48 

1      ^« 
4.8 

48 

1      48 
4  8 

1      47 

4.6 
1 

1 

July.  ' 

46 
**, 

4  4 : 

4  4 

4.3 

43 
4  2 
4  2 
42 

42 

42 
41 
4  1 
4  1 
41 

4  1 

41 
41 
4  1 
41 

41 
40 
40 
4  0 
3.9 

39 
39 
39 
3  8 
38 
3.8 

1 
Aug. 

3  8 
38 
3  8  I 
38 
38 

38 

3.8 
38 
3.8 
3.8 

3  8 
3  7 
37 
3  7 
3  7 

37 
37 
3  7 
37 
3.7 

37 
3  7 
3  7 
3  7 
3  7 

3  6 
3  6 
3  6 
3  6 
36 
3.6 

Sept. 

3  6 
36 
3  6 
36 
3.6 

36 
36 
3  6 
3  6 
3  6 

3  6 
3  6 
3  6 
36 
3  6 

3  6 
3  6 
3  6 
3.6 
■   3.6 

3.6 
36 
37 
3  7 
3  7 

37 
3  7 
3  7 
3  7 
3.7 

Oct. 

37 

3  7 
3  7 
3  7 
3  7 

37 

3  7 
3  7 
3  7 
3.7 

3  7 
3  7 
3  7 
37 
3  7 

3  7 
3  7 
3  7 
37 
3  7 

37 
37 
37 
3  7 
3  7 

3  7 
3  7 
3  7 
3  7 
•    3  7 
3.7 

Nov. 

37 
3  7 
3  8 
3  8 
39, 

3  9 
3  9 
3  9 
3  9 
3  9 

39 
39 
3  9 
3  9 
3  9 

39 
3  9 
3  9 
3  9 
3  9 

39 
39 
39 
39 
3  8 

3.8 
38 
3  8 
3  8 
3  8 

Der. 

3  H 
3  * 

3    *i 

4 

3  S 

5 

3  ^ 

fi 

i 

3  «» 

4  2 

8 

9 

10 

11 

12 

13 

14 

4  2 

43 
5r. 

5  h 
.1  •■ 
4  '^ 
4  7 

15 

16 

17 

4  r. 

4  3 
4  5 

18 

A  4 

19 

44 

20 

21 

22 

23 

4  Z 
4- 

4 : 

4  .• 

24 

4 : 

25 

4: 

26 

9  •> 

27 

7  * 

28 

f.  "^ 

29 

0  •••' 

30 

0  - 

31 

49 

CACHE   CREEK   DRAINAGE   BASIN. 
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Rating  table  for  SUmy  Creek  ruar  Fruto,  Col.,  from  March  8,  1906,  to  December  SI,  1906, 


flftge 
hrfght. 

Dis- 
chftrgp. 

Gage 
helgbt. 

Feet. 

Dls- 
chfirge. 

Sec.-ft. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Feet. 

Dis- 
charge. 

hei^. 

■     ■ 

Feet. 

Di»- 
charge. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Sec.-ft. 
1,250 

3.60 

13 

4.<0 

213 

5.20 

580 

6.00 

7.00 

3,150 

3.70 

29 

4.50 

250 

5.30 

640 

6.20 

1, 4f.O 

7.80 

3,410 

3.80 

48 

4.60 

290 

5.<0 

705 

6.40 

1,680 

8.00 

3,eco 

3.90 

70 

4.70 

335 

5.50 

780 

6.60 

l,9a> 

9.00 

5,270 

4.00 

93 

4.80 

380 

5.  CO 

865 

6.80 

2,  HO    , 

10.00 

7,2*« 

4.10 

119 

i.90 

430 

5.70 

955 

7.00 

2,3C0 

11.00 

10.200 

4.20 

149 

5.00 

480 

5.80 

1,050 

7.20 

2,6^0 

4.30 

179 

5.10 

530 

5.  GO 

1,150 

7.<0 

2,880 

Note.— Thin  table  is  based  on  0  dischaige  measurements  made  during  1906  and  3  during  1904,  and  is 
well  defined  below  gage  height  6.4  feet. 

Monthly  discharge  of  Stony  Creek  near  Fruto,  Cal.,for  1906. 

[Drainage  area,  7C0  square  miles.] 


Month. 


Januar>'... 
February.. 

March 

April 

May 

June 

July 

\  ognst 

SeptemlxT. 
October... 
November. 
Decern  l)er.. 


The  year. 


DischaiKe  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

22.200 

150 

2,230 

137,000 

3,320 

480 

1,540 

85,500 

10,200 

1,050 

2.500 

154.000 

3,480 

705 

1,280 

76,200 

1,200 

480 

610 

37.500 

705 

290 

495 

29,500 

250 

48 

127 

7,800 

48 

13 

32.6 

2,000 

29 

13 

17.3 

1.030 

29 

29 

29.0 

l,7f0 

70 

29 

61.4 

3,050 

5,270 

48 

582 

35.800 

22,200 

13 

792 

572.000 

Run-oil. 


Scc.-ft.  per'  Depth  in 
sq.  mile.    \   inches. 


2.93 

3.38 

2.03 

2.11 

3.29 

3.79 

1.68 

1.87 

.803 

.93 

.651 

.73 

.167 

.19 

.043 

.05 

.023 

.03 

.033 

.04 

.081 

.09 

.700 

.88 

1.04 


14.10 


Note.— Discharges  were  obtained  from  the  1905  table,  January  1  to  15,  and  by  the  indirect  method 
for  shifting  channels.  January  16  to  March  7.  Values  are  rated  as  follows:  March  to  July  and  Decem- 
ber, good;  remainder  of  1906,  fair. 

MISCELLANEOUS    MEASUREMENTS    IN    STONY    CREEK   DRAINAGE    BASIN. 

The  following  miscellaneous  measurements  were  made  of  Stony 
Creek  just  above  its  junction  with  Little  Stony  Creek: 

September  18:  Width,  26  feet;  area,  38  square  feet;  discharge,  26  second-feet. 
October  13:  Width,  26  feet;  area,  34  square  feet;  discharge,  21  second-feet. 

CACHE   CREEK   DRAINAGE   BASIK. 


DESCRIPTION   OF   BASIN. 

Cache  Creek  drains  that  portion  of  the  eastern  slope  of  the  Coast 
Range  directly  north  from  the  Puta  Creek  basin.  This  basin  is  long 
and  narrow,  extending  from  northwest  to  southeast;  it  has  numerous 
tributaries,  of  which  North  Fork  is  the  largest.  Most  of  these  tribu- 
taries are  torrential  in  their  character,  but  the  flow  of  the  main 
stream  is  regulated  largely  by  its  discharge  from  Clear  Lake,  which  is 
fed  by  numerous  creeks  having  their  source  in  the  higher  portion  of 
the  drainage  basin.     The  lake  covers  an  area  of  65  square  miles,  and 
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has  a  drainage  area  of  417  square  miles.  The  streams  that  enter 
Cache  Creek  below  Clear  Lake  are  practically  dry  during  the  summer 
months.  There  are  large  cultivated  areas  on  the  west  side  of  Clear 
Lake,  a  greater  portion  of  which  is  meadow  land  used  for  stock  raising. 
There  are  two  gaging  stations  located  on  this  stream — one  at  Lower 
Lake  directly  at  the  point  where  the  stream  discharges  from  the  lake 
and  one  at  Yolo  a  short  distance  below  where  it  emerges  from  the  foot- 
hills.  There  are  numerous  diversions  above  the  gaging  station  at 
Yolo  which  take  practically  the  entire  flow  during  the  sununer  months. 
This  water  is  used  for  irrigation  in  the  vicinity  of  Woodland  and  Yolo, 
where  the  soil  is  rich  and  deep  and  susceptible  of  the  highest  state  of 
cultivation. 

CACHE  CREEK  AT  LOWEB  LAKE,  CAL. 

This  station  was  established  January  1,  1900.  It  is  located  three- 
foiirths  mile  from  Lower  Lake,  Cal.  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  169,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years.  The  following  measurement  was  made 
March  7,  1906: 

Width,  04  f(H*t;  aiva,  301  square  feet;  gage  height,  6.80  feet;  discharge,  999  eecx^nd- 

leet. 

Daily  gage  height,  in  feel,  of  Cache  C^reek  at  Lower  Lake,  Cal.,  for  lUoa. 


Day. 


I 
Jiin.  '  Feb.  I  Mar.  j  Apr.     May. 


June.    July.  '  Aug 


Sept.     Oct.     Nov.     Dii. 


1 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

2.45 

2.5 

2.45 

2.5 

2.5 

2.75 

2.9 

3.05 

3.2 

4.75 

4.0 

5.18 

5.2 

5.3 

5.3 
5.4 
5.4 
5.4 
5.45 

5.4 
6.4 
5.4 
5.4 
5.4 
5.35 

5.3 
5.3 
5.3 
5.3 

5.3 

5.25 

5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

6.1 

5.4 

5.4 
5.4 
5.5 
5.6 
5.9 

5.8 
5.9 
6.1 
6.2 
6.2 

6.2 
6.4 
6.5 





6.35 

6.25 

7.2 

6.75 

6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
7.1 
7.1 
7.3 
7.0 

7.0 
7.0 
6.9 
6.8 
7.2 

7.3 
7.2 
7.5 
7.6 
7.75 

8.05 
8.1 
8.1 
8.1 

8.8 
9.3 

8.9 

8.9 

8.05 

8.9 

8.9 

8. 85 

8.85 

8.8 

8.8 

8.75 

8.55 
8.45 
8.35 
8.3 

8.4 

8.2 
8.0 

'  7.75 
7.65 

'  7.6 
7.4 
7.4 
7.35 
7.3 

7.25 

7.6 

7.2 

7.1 

7.0 

7.0 
6.9 
6.9 
6.8 
6.75 

6.65 

6.6 

6.65 

6.5 

6.45 

6.5 

0.35 

6.35 

6.5 

6.35 

6.3 

6.25 

6.2 

6.15 

6.1 

6.05 

6.0 

5.9 

6.85 

5.9 

6.06 

6.0 

6.06 

6.05 

6.9 

5.9 

6.85 

5.85 

5.8 

6.8 

5.75 

5.75 

6.7 

6.7 

6.66 

6.6 

6.6 

5.55 

6.6 

6.6 

6.45 

5.45 

6.5 

5.4 

5.4 

6.46 

6.4 

6.35 

6.3 

6.3 

6.25 

6.25 

6.25 

6.2 

6.16 

5.1 

5.1 

5.1 

5.06 

6.05 

6.0 

6.0 
4.05 
4.95 
4.9 

4.85 

4.85 

4.8 

4.8 

4.8 

4.75 

4.7 

4.7 

4.65 

4.65 

4.6 

4.6 

4.56 

4.66 

4.4 

4.6 

4.45 

4.45 

4.4 

4.4 

4.4 

4.35 

4.35 
4.3 
4.3 
4.3 

4.25 

4.25 

4.25 

4.25 

4.2 

4.2 

4.15 

4.16 

4.1 

4.1 

4.05 

4.0 

3.95 

3.95 

3.9 

3.85 

3.85 

3.86 

3.8 

3.8 

3.8 

3.75 

3.75 

3.7 

3.7 

3.7 

3.65 

3.65 

3.6 

3.6 

3.6 

3.6 

3.55 
3.65 
3.65 
3.65 
3.4 

3.4 

3.45 

3.5 

3.45 

3.4 

3.35 

3.35 

3.35 

3.3 

3.3 

3.3 

3.25 

3.35 

3.35 

3.25 

3.35 

3.25 

3.25 

3.2 

3.2 

3.2 

3.25 

3.25 

3.2 

3.2 

3.16 
3.16 
3.16 
3.16 
3.16 

3.2 

3.2 

3.15 

3.1 

3.1 

3.15 

3.1 

3.1 

3.0 

3.0 

2.96 

2.9 

2.9 

3.9 

2.0 

2.9 
3.9 
3.9 
3.9 
2.9 
2.9 

2.9 

2.85 

2.85 

2.85 

2.85 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.95 

2.96 

2.95 

2.95 

2.9 

3.0 

2.9 

2.85 

2.85 

2.95 

2.8 

2.8 

2.85 

2.85 

2.8  , 
2,75  ; 
2.75 
2.8  ' 
2.75 

2.7 
2'  7.'. 

3 

2.:j 

4 

«i        ... 

2  7.> 
0  7 

<i 

t 

1. 7 
•>  - 

K 

2  7 

«J 

2-J< 

'" 

u 

12 

13. 

3-lo 
3.,1 

;t.3 

M 

15 

3.3 

3.3.i 

10 

3.4 

17 

3.4 

18 

19 

20 

21 

3.4 
3.4 
3.4 

3.4 

22 

3.4 

23 

3.35 

24 

3.35 

25 

3.4 

26 

27 

28 

29 

30 

31 

3.75 

3.7 

3.75 

3.S 

3.9 

4.0 
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Rating  table  for  Cache  Creek  at  Lower  Lake,  CaL.for  1906-6. 


Gage 
hd^t. 

Feet. 

Di0-     ; 
charge. 

Sec-A. 

2.40 

27 

2.50 

37 

2.00 

48 

2.70 

59 

2.80 

71 

2.00 

83 

3.00 

05 

3.10 

108 

a20 

1 

121 

1 

Gace  I     Dia- 
hei^t.  charge. 


Sec.'lt. 
206 
318 
341 
365 
300 
416 
442 
460 
406 


Gage 
height. 

Feet. 
5.20 

Dta- 
chaige. 

Oage 
heiSit. 

Dis- 
height. 

Sec-A. 
SS2    [ 

Feet. 
7.00 

8ec.^. 

i,iio 

5.40 

610 

7.20 

1,188 

5.60 

670 

7.40 

1,256 

5.80 

732 

7.60 

1,324 

6.00 

705 

7.80 

1,302 

6.20 

850 

8.00 

1,400 

6.40 

023 

aoo 

1,840 

6.60 

088 

6.80 

1,054    , 

1 

NoTK.— This  table  Is  baaed  on  discharge  meaHurementn  maile  dhring  1004-6  and  is  well  defined  below 
gage  height  7  feet. 

Monthly  discharge  of  Cache  Creek  at  Lower  Lake,  Cat.,  for  1906. 

[Drainage  area,  600  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum.     Mean. 


025 

055 

1,060 

1,820 

1,120 

748 

524 

330 

186 

128 

05 

252 


32 

552 

875 

1,120 

748 

524 

330 

186 

121 

83 

65 

50 


316 

676 
1,220 
1,510 

804 

630 

423 

256 

160 

108 
79.4 

133 


Total  in 
acre-feet. 


1.060 


32 


533 


10,400 

37,500 

75,000 

80,800 

55,000 

38,000 

26,000 

15.700 

8,030 

6,330 

4,720 

8.180 


385,000 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


0.632 
1.35 
2.44 
3.02 
1.79 
1.28 
.846 
.512 
.300 
.206 
.150 

•Mia 


Depth  in 
inches. 


1.07 


0.73 

1.41 

2.81 

3.37 

2.06 

1.43 

.08 

.50 

.33 

.24 

.18 

.31 


14.44 


Note.— These  values  are  excellent. 


CACHE  CREEK  NEAB  YOLO,  CAL. 

This  station  was  established  January  1,  1903.  It  is  located  at  the 
wagon  bridge  on  the  road  from  Woodland  to  Yolo,  about  1,000  feet 
above  the  Southern  Pacific  Railroad  bridge.  A  new  wagon  bridge, 
which  greatly  improves  the  channel  conditions,  was  erected  during 
1904.  The  station  was  reestablished  on  the  new  bridge  December  4, 
1904.  Numerous  diversions  are  made  from  Cache  Creek  above  this 
station  which  take  practically  all  of  the  simmier  flow.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  177,  page  172,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 
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Dikhargt  nuaturemenU  of  Cache  Creek  near  Yolo,  Cal.,  in  1906. 


Date. 


Hydrograpber. 


February  5. . . 
February  16. 


F.  R.  S. 
do. 


Buttemer. 


February  20...' do. 


March  5 
March  13 
April  13. 

April  24 '  W 

Mayl 

May6 ' do 

May  7. 
May  7. 
May  7. 
May  7. 
May  7. 
May  8. 
May  15 

July  13 !  R. 

July  30 ! do 

October  4 do 


do 

do 

R.8.  Hawley. 
C.  Sawyer, 
do 


do 

do 

do 

do 

do 

do 

do 

8.  Hawley. 


Width. 

Area  of 
section. 

Gage 
height. 

Feet. 

chaigp. 

Feet. 

Sq.ft. 

Sef..'!t 

93 

262 

3.8» 

KNf 

97 

445 

5.15 

1.6»0 

97 

479 

5.79 

2.eso 

102 

578 

6.60 

2.5f0 

102 

592 

6lS5 

2.5^3 

99 

482 

6.05 

2.066 

97 

428 

5.38 

l.S.O 

96 

380 

4.95 

\.m 

83 

127 

2.25 

254 

133 

2,180 

19.95 

ll.rfO 

133 

2.150 

19-72 

lO.SOO 

133 

2,230 

2a  40 

12,100 

133 

2.240 

2a  43 

11,300 

133 

2,270 

2a  A5 

12.000 

96 

400 

4.98 

I.SIO 

96 

338 

4.49 

1.240 

92 

160 

2.50 

32: 

1         91 

137 

2.10 

224 

'          10 

28 

1.00 

3-3 

Note,  —a  landslide  occurred  in  Cscihe  Creek  canyon,  above  the  station,  on  May  2.  damnii  w  the  fiov. 
This  dam  was  overtopped  on  May  7.  when  the  creek  rose  to  a  maximum  gage  height  of  20l8  feet.  Tbt 
measurements  of  this  date  were  made  at  the  crest  of  the  flood. 

Daily  gage  height,  in  feet,  of  Cache  Creek  near  Yolo,  Cal.,for  1906. 


Day. 

1 

Jan. 



... 

....... 



'4.35 
6.3 
4.45 

9.9 
14.0 
14.05 
25.7 
ia25 

6.75 

5.8 

5.35 

5.05 

4.8 

5.  r. 

4.4 

4.3 

4.2 

4.15 

4.1 

Feb. 

4.05 

4.0 

3.95 

3.95 

3.9 

3.85 

3.85 

3.8 

3.75 

3.75 

3.7 
3.7 
3.7 
3.7 
6.85 

5.2 

4.7 

5.45 

6.65 

5.8 

7.8 

7.25 

6.4 

8.3 

7.45 

6.0 

5.65 

58 

Mar. 

5.5 

5.2 

5.55 

8.5 

6.7 

6.15 

5.85 

5.6 

5.5 

5.4 

5.3 

9.3 

7.25 

6.45 

6.0 

5.8 
6.6 
5.5 
5.4 
5.3 

7.25 
,    7.0 
1    6  7 

1  ia7 

f    9.95 

'  11.0 
9.25 

■    7.95 
7.3 
9  65 
15.85 

Apr. 

lao 

8.6 
8.0 
7.6 
7.3 

7.0 
6.8 
6.7 
6.6 
6.4 

6.35 

6.3 

6.1 

6.0 

5.9 

5.8 

5.7 

5.75 

5.65 

5.55 

5.45 

5.4 

5.4 

5.3 

&25 

5.2 

5.15 

5.3 

5.2 

5.1 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 1 

2 ' 

3 1 

^::::::::::::: 

6 

7 

8 

9 

10 

11 

12 

13 

5.0 

4.55 

2.95 

2.6 

2.25 

2.2 
12.1 
5.1 
4.7 
4.6 

4.6 

4.55 

4.6 

4.5 

4.45 

4.4 

4.35 
4.3 
4.3 
4.25 

4.2 

4.15 
4.1 
4.05 
4.2 

4.55 

4.7 

4.85 

4.7 

4.45 

4.35 

4.3 

4.2 

4.15 

4.1 

4.1 

4.05 

4.0 

3.05 

3.9 

3.85 

3.8 

3.8 

3.8 

3.75 

3.7 

3.65 

3.65 

3.65 

3.6 

3.5 

3.4 

3.4 

3.35 

3.3 

3.25 

3.2 

3.2 
1  3.2 
<  3.2 
,    3.15 

1 

3.1 

3.1 

3.05 

3.0 

3.0 

2.8 

2.65 

2.6 

2.6 

2.6 

2.5 
2.5 
2.5 
2.5 
2.45 

2.45 

2.45 

2.4 

2.35 

2.3 

2.3 

2.3 

2.35 

23 

2.3 

2.25 

2.2 

2.2 

2.2 

2.15 

2.15 

2.15 

2.1 

2.0 

2.0 

2.0 

1.05 
1.95 
1.95 
1.96 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

1.95 

1.95 

1.95 

1.8 

1.7 

1.7 

1.65 

1.7 

1.75 

1.75 

1.7 

1.7 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 
1.5 
1.5 
1.5 
1.5 

1.6 

1.5 

1.46 

1.45 

1.45 

1.45 
1.45 
1.45 
1.45 
1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.2 

1.15 

1.16 

1.1 

1.1 

1.1 

1.1 

1.95 

1.9 

1.05 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 
.95 
.95 

.95 

.9 

.9 

.9 

.9 

.9 
.9 
.9 
.9 
.85 

.85 

.85 

.85 

.85  ' 

.85 

.85 

0.85 

.85 
.85 

:l 

.8 
.8 
.8 
.8 
.8 

.8 

-75 

.75 

.75 

.75 

-7 



2.7 

14 

15 

2.5 
2.45 

16 

17 

IK 

19     

,    2.45 
•    2  *» 
1    2.4 
'     2  4 

20 

21 

2.4 
24 

22 

1     2  4 

23 

2  4 

24 

1    2.4 

25 

'    24 

2<) 

4  2 

27 

28 

'2{i 

'    7.55 

:k) 

5  1 

.31 

2.? 

Note.— The  creek  was  dry  January  1  to  12  and  November  17  to  December  lOi    The  ga^  h^ght  far 
May  7  is  the  me^m  of  a  large  number  of  readings  at  short  Intervals. 
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Rating  table  for  Cache  Creek  near  Yolo,  Col,,  for  1906. 


Gaffe 
hei^t. 

Dis- 
chaiKO- 

Gaffe 
hei^t. 

Dl8- 

chaige. 

Ga«e 
height. 

Di»- 
chaige. 

Gage 
height. 

Dl8- 

chaige. 

Gago 
height. 

Dis- 
chaiige. 

Feet. 

Sec-fl. 

Feet. 

Sec'ft. 

Feet. 

Sec.-ft. 
3SS 

Feet. 

Sec.'ft. 
650 

Feet. 

Sec.-ft. 

0.90 

0 

1.80 

145 

2.  CO 

3.40 

4.40 

\,m 

1.00 

3 

1.90 

160 

2.70 

388 

3.50 

602 

4.60 

1,284 

1.10 

17 

2.00 

193 

2.E0 

420 

3.  CO 

737 

4.80 

1,405 

1.20 

32 

2.10 

217 

2.90 

455 

3.70 

785 

5.00 

1,637 

1.30 

4S 

2.20 

243 

3.00 

491 

3.£0 

835 

5.20 

1,671 

1.40 

65 

2.30 

271 

3.10 

530 

3.90 

887 

5.40 

1.805 

1.50 

86 

2.40 

299 

3.20 

570 

4.00 

941 

5.  CO 

1.939 

l.CO 

105 

2.50 

328 

3.30 

610 

4.20 

1,053 

5.80 

2;  073 

1.70 

125 

Note.— This  table  is  based  on  discharge  measurements  made  during  1900  and  is  well  defined  between 
Kasre  heights  1  foot  and  7  feet.  Above  gage  height  5  feet  the  rating  curve  Is  a  tangent,  the  difference 
being  67  per  tenth. 

Monthly  discharge  of  Cache  Creek  near  Yolo,  Cat.,  for  1906. 
[Drainage  area,  1,280  square  miles.] 


Month. 


Jajiuary 

February 

Bf  arch 

April 

Bbfay 

June 

July 

August 

September 

October , 

November 

December 

The  year 


Discharge  in  second-feet. 


MftylrnnTn. 


15,400 

3,760 

8,810 

4,890 

6,290 

1,110 

530 

229 

115 

181 

0 

3,250 


^5,400 


Minimum. 


0 

785 

1,670 

1,600 

243 

560 

229 

115 

17 

0 

0 

0 


Mean. 


2,000 

1,660 

3,040 

2,360 

1,270 

784 

333 

166 

69.4 

13.6 

0 

435 


1,010 


Total  in 
acre-feet. 


123,000 

92,200 

187,000 

140,000 

78,100 

46,700 

20.500 

10,200 

4,130 

836 

0 

26,700 


729,000 


Run-oir. 


Sec.-ft.  per 
sq.  mile. 


1.56 
1.30 
2.38 
1.84 

.  W£ 

.613 

.260 

.130 

.054 

.011 

.00 

.340 


7£0 


Depth  in 
inches. 


1.80 
1.35 
2.74 


2.05 
1.14 
.68 
.30 
.15 
.06 
.01 
1.00 
.39 


10.67 


Note.— Values  are  rated  as  follows:   January  and  September,  good;  October,  fair;  remainder  of 
1906,  excellent. 

PUTA  CREEK  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 

Puta  Creek  drains  a  portion  of  the  eastern  slope  of  the  Coast  Range, 
its  waters  discharging  into  Sacramento  River,  through  what  is  known 
as  the  Yolo  basin,  in  the  vicinity  of  Davis,  Cal.  This  basin  is  rather 
long  and  narrow,  extending  from  west  to  east;  it  has  numerous  tribu- 
taries which  have  a  heavy  flood  discharge  during  the  winter  months, 
but  are  practically  dry  during  the  summer.  This  stream  is  torrential 
in  its  flow.  It  has  a  comparatively  small  drainage  basin  with  an 
exceptionally  heavy  rainfall,  especially  on  the  higher  elevations  in  the 
vicinity  of  Mount  St.  Helena.  A  five-year  rainfall  record  at  Helen 
Mine,  on  the  northern  slope  of  Moimt  St.  Helena,  gives  an  average  of 
99.52  inches.  The  precipitation  is  less  at  lower  elevations.  The 
upper  reaches  of  the  basin  are  well  timbered,  but  the  lower  part  is 
comparatively  barren  of  timber,  though  it  has  a  considerable  growth 
of  brush  extending  to  a  point  where  the  stream  leaves  the  foothills. 

8591— IBB  21a— 07 8 
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The  areas  in  the  lower  portion  of  the  basin  are  used  piincipallj  for 
pasturage.  The  topography  of  the  country  is  rough  and  precipitous. 
The  underlying  rock  is  an  impervious  slate  and  serpentine,  with  a  thin 
soil  covering.  There  is  comparatively  little  tilled  land  in  the  basin 
above  where  the  stream  emerges  from  the  foothills  at  Winters. 
Below  this  point  the  soil  is  deep  and  susceptible  to  high  cultivation, 
and  at  present  is  used  for  raising  grain  and  fruit. 

FUTA  CREEK  NEAR  QUENOC,  CAL. 

This  station  was  established  February  12,  1904.  It  is  located 
about  2  miles  below  the  old  town  of  Guenoc,  near  the  Asbill  ranch 
house  and  at  the  Guenoc  dam  site.  The  nearest  post-office  is  at 
Middletown,Cal.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  177,  page  180,  where  are 
given  also  references  to  pubUcations  that  contain  data  for  previous 
years. 

DxKharge  mfomremenU  of  Puta  i>eek  near  Guenoc ^  Vol.,  in  190€. 


Date. 


Hydrographer. 


JHnuary  1^"  - -•    S.  .Vsbill 

January'  16  a do 

Januar>' 23 do 

January  23 do 

January  24 do 

January  24 do 

February  15 do 

February'  15.  ..' do 

March  6! I  R.  8.  Hawley 

March? do 

March  19 ' do 

March  20 do 

March  21 do 

April  17 do 

April  18 1 do 

May? ' do 

Mftv8 1 do 

July  27 do 

July  2« ' do 


Width. 


Feet. 
145 
152 

lae 

124 

124 

125 

94 

94 

93 

03 

82 

114 

104 

82 

82 

b32 

632 

620 

b20 


Area  of 
section. 


Sq.ft. 

1,300 

1.860 

970 

868 

830 

815 

202 

220 

153 

136 

167 

480 

330 
78 
78 

a39 

ft37 

M3.2 

bl3.2 


Gmgt 
leignt 


Feet. 
10.  SS  , 
14.25  I 
8.60 
&00 
7.80 
7.90 
6.25 
6l35 
5.39 
&50 
5.48 
7.00 
A.  52 
5.00 
4.99 
4.84 
4.82 
4.29 
4.28 


Dis- 
chaigc 


Sec.-ft. 

8.2S0 

12,500 

3.640 
2.9» 


3 

3 


2S0 

070 

K90 

943 

479 

405 

379 

1.950 

1,230 

175 

1* 

lis 

lOK 

1^2 

LSlI 


«i  Meanured  bv  (loatii. 


ft  Wading  section. 


Daily  gage  height,  in  feet,  of  Puta  Creek,  near  Guenoc,  Cat.,  for  1906. 


Dav 


Jan. 


1 '  3.7 

2 3.7 

3 3.7 

4 3.7 

5 3.7 

(i 3.7 

7 3. 7 

H I  3.7 

9 3.7 

10 1  3.7 

U 4.0 

12 1  8.5 

13 '  9.2 

14 j  10.5 

15 1  10.0 


Feb. 


•     ! 


Mar. 


Apr.   I  May.  '  June.      Jolj. 


4.9 

5.6    , 

63 

4.9 

SlO 

4.t 

4.9 

6.0    ' 

61 

4.9 

&.2 

4t 

4.9 

6.65 

60 

4.9 

&9 

4.^ 

4.9 

635 

5.8 

4.8 

5.4 ; 

4.4> 

4.8 

6.8 

6.7 

4.8 

S.1  1 

4.5 

4.8 

5.4 

5.6 

4.8 

5.1 

4.5 

6.0 

5.4 

&6 

4.8    ; 

5lO 

4.5 

4.9 

&3 

&6 

4.8    1 

5.0; 

4.4 

4.9 

&3 

&6 

4.8    ' 

&0 

4.4 

4.8 

5.3 

6.5 

4.8    1 

5.0  ' 

4.4 

7.0 

5.3 

&4 

4.8 

55  1 

4.4 

6.9 

5l2 

&4 

4.8    1 

5lS!.. 

6.45 

5l4 

6.4 

4.8 

&2    .. 

6.35 

6.6 

5.3 

4.8 

51  !.. 

5.55 

5.6 

5.2 

4.8    1 

50  ! 

4.i 

PUTA   CIt£EK   DRAINAGE   BASIN. 
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DaUy  gage  height,  in  feet,  ofPtUa  Creek,  near  Ouenoc,  Cal.,  for  1906 — Continued. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


Day. 


Jan. 


11.05 
9.65 

13.25 
8.25 
6.15 

5.7 

5.6 

5.45 

5u35 

5.25 

&2 

&2 

&1 

5.05 

&0 

5.0 


Feb.   ,  Mar.   '   Apr.   j  May.  ;  June.  I  July. 

i 


&4 

6.7 

6.2 

6.5 

6.6 

6.46 

6.6 

7.15 

7.4 

6.6 

6.1 

6.8 

&65 

i 

5.4 

5.1 

4.8 

5.0 

5.4 

5.0 

4.8 

4.9 

5.5 

4.9 

4.9 

5.5 

4.9 

4.8 

•     4.8 

6.4 

4.9 

4.8 

4.8 

6.35 

4.8 

4.8 

4.8 

6.35 

4.9 

4.8 

7.4 

5.1 

4.8 

4.7 

8.1 

6.1 

4.8 

4.7 

7.8 

6.0 

6.8 

4.7 

7.6 

6.0 

6.6 

4.7 

&3 

5.0 

6.65 

4.7 

6.3 

6.0 

6.4 

4.6 

6.3 

4.9 

5.25 

4.6 

6.4 

4.9 

5.1 

4.6 

7.8 

■"****" 

5.0 

4.3 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 


Rating  table  for  Puta  Creek  near  Chienoc,  Col.,  for  1906. 


I  Oage 
hei^t. 


Dis- 
chaige. 


Feet. 

Sec-ft. 

4.00 

1 

4.10 

4 

4.20 

9 

4.30 

19 

4.40 

29 

4.50 

43 

4.60 

63 

4.70 

83 

4.80 

105 

4.90 

129 

Oage 
hei^t. 

Die- 
chaige. 

Feet. 

1 
Sec-ft. 

5.00 

155 

5.10 

190 

6.20 

230    , 

5.30 

270    , 

5.40 

315 

5.50 

365 

5.60 

420 

5.70 

480 

5.80 

540 

5.90 

610 

Oa«e 
hei^t. 


Feet. 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 


Dis- 
charge. 


Sec-ft 

680 

760 

850 

940 

1,035 

1,135 

1,240 

1,360 

1,480 

1,600 


Oage 
hel^t. 


Dla- 
chaxge. 


Feet. 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 


Sec-ft. 
1,720 
1,960 
2,200 
2,480 
2,760 
3,040 
3,340 
3,660 
3,970 
4,300 


Oaee 
height. 


Feet. 

9.00 

9.20 

9.40 

9.60 

9.80 

10.00 

11.00 

12.00 

13.00 


Dis- 
charge. 


Sec-ft. 
4,640 
5,000 
5.360 
5,720 
6,060 
6,440 
8,240 
10,040 
11,840 


Note.— This  table  is  baaed  on  discharge  measurements  made  during  1906,  and  ir  well  defined  between 
gage  heiglits  4.3  feet  and  8  feet. 


Monthly  discharge  of  Puta  Creek  near  Gtvenoc,  Cal.,for  1906. 

(Drainage  area,  91  square  miles.] 


Month. 


January.. 
February. 

March 

April 

May 

June 

July 


The  period. 


Discharge  in  second-feet. 


Maximum. 


12,300 

2,200 

3,190 

940 

1,480 

365 

63 


Minimum. 


-    Total  in 
Mean.    I  ^^^eei. 


0 
105 
230 
105 
105 
63 

9 


1,800 
727 
916 
302 
215 
165 
26.8 


111,000 
40,400 
56,300 
18,000 
13,200 
9,820 
1,650 


250,000 


Run-off. 


Sec.-ft.  per 
sq.  mile. 


19.78 
7.99 

10.07 
3.32 
2.36 
1.81 
0.294 


Depth  in 
inches. 


22.81 
8.32 

11.61 
3.70 
2.72 
2.02 
0.34 


Note.— Discharges  interpolated  for  days  when  gage  was  not  n^d. 
January  and  July,  good;  remainder  of  the  period,  excellent. 


Values  are  ratinl  as  follows: 
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PCTA   CREEK   AT  WINTERS,  CAL. 

This  station  was  established  September  26,  1905.  It  is  located 
about  450  feet  below  the  Southern  Pacific  Railroad  bridge  and  about 
800  feet  southeast  of  the  depot  at  Winters,  Cal.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177,  pages  1S2-182. 

Discharge  meaguremenU  of  Puta  Creek  at  WxtUcts,  Cal.j  in  1906. 


DalP.         I 


Ilydrographer. 


January  20 H.  i^.  Hawloy 

February  3 F.  K.  S.  Duttemor. 

February  !.'> | do 

February  22 do 

March  6 ' do 

MarchU do 

May  4 ■  R.8.  llawlry 

May  15 ' do 

June  8 do 

July  5 do 

July  26 do 

July  27 do 

August  14 ' do 

August  15 ' do 

September  8 | do 


Widtt. 

Area  of 
aeition. 

Sq.ft. 

Ga«e 
hci^t. 

Feet. 

Feet. 

Sec.-ft. 

178 

1,240 

9.  SO 

3.SJ6 

170 

287 

5.10 

326 

182 

1,300 

10.55 

4,6ea) 

180 

809 

8.50 

2,950 

178 

410 

7.02 

1,4»» 

179 

63fi 

8.15 

2,430 

128 

160 

6.00 

390 

123 

146 

5.80  ' 

2S7 

150 

134 

5.78 

335 

80 

75 

4.90 

107 

60 

44 

4.Z5 

31 

50 

46 

4.75 

34 

50 

26 

4.e2 

22 

50 

24 

«4.79 

19.3 

50 

20 

4.70 

14-5 

•  New  gagis  old  gage  n>ading  4.C0  feet. 
Note. — Measurements  of  May  4  and  after  wore  made  by  wading  200  feet  above  the  cable. 

Daily  gage  height,  in  feet,  of  Puta  Creek  at  Winters,  Cal.,  for  1906. 


Day. 

Jan. 

4.(10 

Fel). 
5.25^ 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

t 

Sept. 

Oct. 

Nov. 

Dec. 

• 
1 

6.58 

10.00 

06.10 

6.00 

4.95 

4.70 

4.75 

4.70 

4.75 

4.90 

2 

4.  (U 

5.  LO 

6.3.')' 

R.8-) 

«6.10  ■ 

5.80 

4.€0 

1    4.70 

4.75 

4.70 

4.70 

-4.9CI 

3 

4.('>2 

5.10 

11.20 

8.00 

a  6. 05 

6.75 

4.90 

4.70 

4.75 

4.70 

4.75 

4.90 

4 

4. 02 

5. 0") 

10.10 

7.80 

6.00 

5.80 

4.&'i 

4.75 

4.80 

4.65 

4.S5 

a4.9n 

5 

4.63 

5.00 

7. 02 

7.50 

06.00  ' 

6.00 

4.80 

4.75 

4.75 

4.65 

4.90 

4.90 

6 

4.64 

4.95 

7.00 

7.35 

5.05 

5.90 

4.80 

4.75 

4.75 

4.65 

4.90 

4.90 

7 

4.  ('.4 

4.93 

6.88 

7.15 

5.90 

5.80 

4.75 

4.80 

4.70 

4.65 

4.90 

«4  »:» 

8 

4.63 

4.110 

6.(/0 

7.  ft") 

5.  CO 

5.80 

•4.75 

4.80 

4.70 

4.65 

4-95 

5.00 

9 

4.G4 

4.87 

6. 4:» 

6.95 

5.85 

5.70 

4.65 

4.80 

4.70 

4.65 

4.95 

4.90 

10 

4.64 

4.85 

O6.30 

6.85 

5.80 

5.60 

4.05 

4.80 

4.70 

04. 70 

4.90 

0.20 

11 

4.  (Vi^i 

4.90 

6.20 

6.75 

5.80 

5.60 

4.65 

4.75 

4.70 

4.70 

4.90  1 

ian> 

12 

4.S', 

.-).00 

11.40 

6.70 

5.80  1 

5.55 

4.60 

4.85 

4.70 

4.75 

4.90 

6.95 

13 

10.  T.i 

4.10 

9.0-» 

6.  (0 

05. 80 

5.70 

4.  CO 

4.8 

0  4.70 

04.75 

4.S5  1 

6.30 

14 

13.00 

4.1.0 

8. 28 

0.  .W. 

5.80 

5.55 

4.60 

4.75 

4.70 

4.75 

4.85 

6-W 

15 

10. 7o 

12.50 

7.yo 

6.50 

5.80 

1 

5.50 

4.  CO 

^4.80 

4.70 

4.70 

4.85 

t 

5,75 

16 

21.0) 

7..'B 

7.38 

6.50 

5.85 

5.50 

4.60 

4.75 

4.70 

4.70 

4.85 

.V70 

17 

12.10 

(i.  (X) 

7.12 

6.^0 

5.80 

5.45 

4.55 

04.75 

4.70 

4.70 

4.85 

5.i» 

18 

22.  S-) 

-  1  - 
<.  1.) 

0.8.) 

6.30 

5.70 

5.40 

4.55 

4.70 

4.65 

4.70 

4.85 

5.  .SO 

19 

24. 00 
10.80 

8. 2« 
7.10 

7.7o 
7.60 

6.30 
6.30 

5.70 
5.70 

5.35 
5.20 

4.80 
4.70 

4.75 
4.75 

4.70 
4.65 

4.70 
4.70 

4.85 
4.85 

5.40 

20 

5.  .15 

21 

8.  4.-) 

10.08 

11.09 

6.30 

5.65  ' 

5.20 

4.70 

4.75 

04.70 

4.65 

4.85 

5.3r> 

•>y 

7.-0 

8.«0 
7..V) 

8.75 
9.  (i.) 

6.  i) 
0.,30 

5.60 
5.  CO  1 

5.10 
5.10 

4.75 
4.75 

4.75 
4.70 

4.70 
4.70 

4.65 
4,70 

4.85  , 
04.85  ! 

5.30 

Z\ 

5.35 

24 

(».  70 

H.  ro 

13.50 

6.30 

s.eo  ; 

6.15 

4.7 

4.70 

4.70 

4.70 

4.85 

05.35 

2.')              

G.3o 
C.OO 

a8.00 
7.10 

11.80 
11.85 

6.25 
6.20 

5.  CO  ; 
6.00 

6.20 
5.10 

4.75 
4.76 

4.70 
4.75 

4.70 
4.70 

4.70 
4.70 

4.85  1 
4.85  1 

&35 

26 

13.90 

27 

b.hl 
5.70 
5.  .").> 

ri.  4.) 

6.  «.) 
6.88 



9.70 
S.-^O 
7.88 
8.  .-jO 

0.1:0 

6.20 

a  6. 15 

06.15 

06. 80 
7.00  ' 
6.50  t 
6.15 

5.30 
6.00 
6.10 
6.00 

4.75 
4.75 
4.76 
4.70 

4.70 

4.75 

04.75 

4.75 

4.70 

04.70 

4.70 

4.70 

04.70 
4.70 
4.75 
4.75 

4.^  ' 
4.90  1 
4.90 
4.90 

10.00 

28 

7.35 

29 

6,75 

30 

6.40 

31 

.5.3o 

15.50 

6.05 

4.70 

4.70 



4.75 

6.40 

o  Gage  h»Mght  estimated. 


^  .V  new  gage  was  put  In  August  15  and  read  after  that  date. 
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Daily  dtschargt^  in  sec&rtd'feei,  of  Puta  Creek  at  Winters,  Cal.^for  1906. 


D&y. 


Jan. 


1. 
2. 
3. 
4. 


6. 
7. 
8. 
9. 
10. 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


11 '  25  ♦ 

12 46 

13 4,840 

14 7,140 

15 1  4,840 

16 1  17.800 

17 6,300 

18 1  19,400 

19 20,900 

20 4,890 


2,480 

1,600 

1,160 

970 

800 

560 
470 
430 
400 
380 
•360 


100 

110 

80 

70 

6,620 

1.600 
980 
1,530 
2,010 
1,570 

4,440 
3.040 
2,040 
3,310 
2,440 

1,600 
1.240 
1,360 


1.440 

1.300 

1,050 

920 

780 

680 
5.640 
3,280 
2,530 
2,170 

1.700 
1.430 
1,200 
2,010 
1,870 

5,160 
2,950 
3,810 
7,760 
5,950 

6,000 
3,850 
2,710 
2,130 
2,700 
10.040 


4,140 
3,020 
2,210 
2.020 
1,740 

1,600 
1,420 
1,330 
1.240 
1.150 

1,060 

1.010 

920 

830 

830 

830 
750 
660 
660 
660 

660 
610 
660 
660 
610 

570 
570 
570 
525 
596 


May. 


June. 


July.  1  Aug.  '  Sept. 


480 
480 
435 
390 
300 

365  i 

340  I 
340 

315  I 

290  I. 


450 

139 

350 

131 

315 

123 

350 

115 

450 

107 

400 
350 
350 
301 
294 


290 

287 

290 

280 

290 

273 

290 

266 

290 

259 

315 

252 

290 

245 

250 

238 

250 

231 

250 

224 

230 

217 

210 

210 

210 

203 

210 

195 

210- 

187 

895 

179 

1.070 

171 

1,250 

163 

810 

155 

.530 

147 

480 

Oct.     Nov.     Deo. 


139 

29 

18 

14 

18 

40 

131 

29 

18 

14 

14 

40 

123 

28 

18 

14 

18 

40 

115 

28 

24 

10 

31 

40 

107 

27 

18 

10 

40 

40 

104 

27 

18 

10 

40 

40 

101 

26 

10 

40 

52 

98 

26 

1' 

10 

52 

64 

95 

25 

10 

52 

40 

92 

25 

14 

40 

116 

89 

24 

14 

40 

4,790 

86 

24 

18 

40 

1,206 

83 

23 

18 

31 

640 

80 

22 

14 

18 

31 

400 

76 

24 

14 

31 

290 

72 

18 

1.4 

14 

31 

273 

68 

18 

14 

31 

239 

64 

14 

14 

31 

206 

60 

18 

14 

31 

176 

56 

18 

14 

31 

160 

52 

18 

10 

31 

145 

48 

18 

14 

10 

31 

145 

44 

14 

14 

31 

160 

40 

14 

14 

31 

160 

36 

14 

14 

31 

160 

32 

18 

14 

31 

8,130 

32 

14 

14 

40 

4,090 

31 

18 

14 

40 

1,565 

31 

18 

18 

40 

1,025 

30 

18 

IS 

40 

725 

30 

14 

18 

725 

Note.— These  discharges  were  obtained  by  the  indirect  method  for  shifting  channels,  except  for 
the  high  water  in  January,  which  are  based  on  a  rating  table,  using  high-water  measurements  made 
in  January,  1907. 

Monthly  discharge  of  Puta  Creek  at  Winters,  Col,,  for  1906. 


Month. 


Discharge  in  second-feet. 
Maximum. '  Minimum. '    Mean. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


20,900  ; 
6.620  i 
10,000  I 
4, 140  I 
1,250 
450 
139 
29 
24 
18 
52 
8,130 


20,900 


22 

70 

680 

525 

210 

147 

30 

14 

10 

10 

14 

40 


10 


Totalin 
acre-feet. 


3,100 
1,330 
3,060 
1,130 
411 
266 
72.4 
21.0 
14.7 
13.7 
34.0 
836 


857 


191,000 

73,900 

188,000 

67,200 

25,300 

15,800 

4,4fiO 

1,290 

875 

842 

2,020 

51,400 


622,000 


Note.— The  discharge  for  gage  heights  above  11  feet  is  based  on  measurements  made  in  January, 
1907.    Values  are  rated  fair. 
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PBATHBR  RIVER  DRAINAGE  BASIN. 
DESOBIFTION   OF  BASIN. 

Feather  River  drains  a  portion  of  the  western  slope  of  the  Sierra 
Nevada  extending  east  nearly  to  the  Nevada  State  line,  a  distance 
of  about  75  miles,  and  north  and  south  for  a  distance  of  from  30  to 
40  miles. 

The  greater  portion  of  the  watershed  is  rough  and  mountainous 
and  has  numerous  tributaries  w\^ch  drain  the  slopes  of  the  higher 
mountains.  The  formation  in  the  southern  and  eastern  part  of  the 
basin  is  of  granite,  with  a  comparatively  deep  soil  covering.  There 
is  also  a  considerable  area  composed  of  lava  and  other  volcanic 
matter  in  the  northern  part  of  the  basin.  Numerous  meadows  and 
valleys  also  exist,  which  tend  to  maintain  a  steady  flow  during  the 
dry  season.  The  soil  is  generally  porous  and  absorbs  the  moisture 
readily.  The  entire  watershed  is  well  covered  with  a  growth  of 
brush  and  timber,  much  of  which  is  large  enough  to  make  lumber- 
ing a  profitable  industiy,  with  the  exception  of  the  meadow  lands 
and  valleys,  which  are  used  for  stock  ranges  and  grazing  lands. 
There  are  numerous  large  springs,  esp>ecially  in  the  lava  districts, 
which  supply  a  more  or  less  steady  flow  throughout  the  year.  These 
are  especially  noticeable  on  North  Fork,  where  there  are  perennial 
springs  discharging  from  50  to  100  second-feet.  There  is  little  arti- 
ficial storage  in  the  drainage  area,  and  the  water  used  for  irrigation 
in  the  valleys  is  taken  from  the  natural  flow  of  the  streams. 

The  mean  annual  precipitation  is  probably  from  40  to  60  inches 
and  is  well  distributed  oyer  the  area.  It  falls  largely  in  the  form  of 
snow,  but  disappears  in  the  early  part  of  the  summer. 

The  drainage  basin  of  North  Fork  of  Feather  River  lies  in  the 
high  sierra  almost  wholly  in  the  northwestern  portion  of  Plumas 
Coimty.  The  junction  of  North  Fork  with  East  Fork,  or  Feather 
River  proper,  is  in  the  western  part  of  Plumas  County,  about  40 
miles  north  of  Qroville  and  15  miles  south  of  Prattville.  The  entire 
length  of  the  North  Fork  basin  does  not  exceed  40  miles,  and  its 
area  is  probably  less  than  1,000  square  miles.  This  basin  is  rough 
and  mountainous,  though  there  are  many  large  valley  meadows 
above  Prattville  ranging  in  elevation  from  4,000  to  6,000  feet.  The 
formation  consists  of  broken  and  porous  lava  and  other  volcanic 
matter,  especially  in  the  upper  reaches,  where  numerous  cones,  cra- 
ters, ashes,  and  lakes  indicate  recent  volcanic  activity.  There  is  a 
good  covering  of  porous  soil,  which  absorbs  moisture  readily  and 
equalizes  the  annual  flow  in  the  large  number  of  tributaries  in  the 
basin.  Except  in  the  case  of  the  highest  peaks,  like  Lassen  Peak, 
with  elevation  of  10,437  feet,  which  are  rocky  and  barren,  there  is  a 
good  growth  of  timber  and  brush,  and  on  the  higher  slopes   this 
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growth  becomes  comparatively  heavy  and  suitable  for  lumbering. 
A  large  per  cent  of  the  area,  however,  is  meadow  land,  which  per- 
mits profitable  stock  raising. 

This  basin  has  a  mean  annual  precipitation  of  from  40  to  60  inches, 
a  large  percentage  of  which  occurs  as  snow.  A  good  portion  of  the 
rainfall  and  snow  is  collected  and  conserved  in  the  numerous  lakes  on 
the  higher  elevations  near  the  divide,  but  by  far  the  greater  per- 
centage of  the  precipitation  in  this  basin  percolates  through  the 
porous  surface  soil  into  the  vast  beds  of  broken  lava  and  volcanic 
gravels  and  sands  beneath,  where  it  is  impounded  in  subterranean 
reservoirs.  From  the  melting  snows  above  and  the  perennial  un- 
derground basins  below  a  well-regulated  flow  issues  from  the  highest 
reaches  through  the  numerous  mountain  streams  which  gather  into 
a  few  good-sized  channels  in  the  meadows  below  the  higher  elevations. 
These  underground  reservoirs  also  supply  the  many  large  perennial 
springs  which  issue  from  the  borders  of  the  meadows  with  discharges 
of  from  50  to  100  second-feet.  One  of  the  largest  of  these  springs  is 
Dotta  Spring,  about  3  miles  east  of  Prattville;  it  has  a  maximum 
discharge  of  100  second-feet  and  a  minimum  of  70  second-feet. 

As  yet  no  irrigation  or  power  developments  of  importance  have 
been  made,  but  the  Great  Western  Power  Company  has  carefully 
investigated  the  stream  .flow  near  Prattville  and  the  storage  possi- 
biUties  in  a  portion  of  Big  Meadows  with  a  view  to  early  development. 

The  watershed  above  Prattville  is  divided  into  two  smaller  basins 
of  almost  equal  size,  the  eastern  basin  being  drained  by  what  is 
known  as  Hamilton  Branch  and  its  tributaries  and  the  western  basin 
by  North  Fork  and  its  tributaries.  The  eastern  basin  ranges  in  ele- 
vation from  4,300  to  7,500  feet,  has  an  area  of  230  square  miles,  and 
includes  the  East  Arm  of  Big  Meadows  and  the  large,  level  area  called 
Mountain  Meadows,  but  its  run-off  is  only  about  half  as  large  as  that 
from  the  western  basin,  which  has  an  area  of  245  square  miles 
varying  in  elevation  from  4,300  to  10,000  feet  and  including  the 
West  Arm  of  Big  Meadows  and  the  higher  elevations  about  Lassen 
Peak.  Hamilton  Branch  and  North  Fork  unite  about  3  miles  east 
of  Prattville  in  the  lower  edge  of  Big  Meadows.  A  gaging  station 
is  maintained  on  each  stream  a  short  distance  above  the  point  of 
confluence. 

For  the  purpose  of  studying  the  water  resources  of  North  Fork  of 
Feather  River  the  Great  Western  Power  Company  has  established 
and  maintained  a  number  of  regular  stations  in  the  basin  at  which 
complete  records  are  kept.  These  stations  were  estabUshed  in  the 
summer  of  1905  by  W.  E.  Spear  under  the  direction  of  John  R.  Free- 
man, consulting  engineer  for  the  company.  During  1906  they  were 
maintained  by  L.  J.  Bevan  imder  the  direction  of  Viel6,  Cooper  & 
Blackwell,  consulting  engineers  for  the  company. 
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FBATHEB  BIVEB  AT  OBOYILLE,   CAL. 

This  station  was  established  January  1,  1902.  It  is  located  at  the 
northeast  edge  of  the  town  of  Oroville,  Cal.,  where  Feather  River 
breaks  from  the  foothills  on  the  western  slope  of  the  Sierra  Nevada 
into  Sacramento  Valley.  The  drainage  area  is  3,640  square  miles. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  177,  page  155,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 


Dischargf  measuremtnU  of  Feather  River  at  OroviUe.  Cal.,  by  Uavoley  and  S€ntyer, 

1906, 


%n 


Dftte. 


Width 


I  Ftet. 

February  16 291 

February  28 311 

March  15 307 

Mairh22 316 

llarph25 340 

April  11 300 

April  10 300 

April  25 307 

April25 307 


I  Area  of 
,  section. 


Sq.  ft. 
4.  (HO 
5,340 
5.2U) 
5,810 
7,2f0 
4.830 
4.840 
4.G20 
4.500 


I   Gage  ' 
helghta 


Feet. 
0.00 
1L35 

laco 

12.72 
17.00 
1L25 
1L14 

laei 
ia42 


Di8-    I 
charge.  1 1 

10,  COO  , 

18,400  I 

23,000  , 

48,600  I; 

18.400 ;' 

18.100  ,! 
17,000  I 
16,600 


Date. 


Width-! 


I  Feet.   I 

May2 300  i 

Mayll 312! 

Mayl? '  208 

July  6 270  I 

July26 273, 

Septeml)er5...'  '272 

October  12 1  271  i 

November  1 272  I 

December  10.  ..I  274 


Area  of 
flection. 


Sq.ft. 
4,7tO 
5.270 
4.280 
3.240 
2,3^0 
2,100 
2.0G0 
2.0G0 
2,410 


Gage   I 
hei|^t.<«^ 


Dii 


Feet. 

'  See.-fl, 

ia88 

\   vt.tKn 

1L05 

22.100 

0.30 

12. €00 

6.25 

7.ia» 

a  10 

1     2.>a» 

LCO 

1.7*» 

1.73 

1,620 

L73 

1.610 

3.05 

1       3,270 

a  Gage  heights  refer  to  the  gage  at  the  station. 
Daily  gage  height^  in  feet,  of  Feather  River  at  Oroville,  Cal. ,  for  1906. 


Day. 

Jan. 

0.05 
.05 
.0 
.05 
.85 

.86 
.85 
.85 
.9 
1.0 

1.3 
43 
82 
0  45 
0  35 

18.1 
13.4 
24  0 
21.7 
14.75 

12.2 

10  1 

89 

8.1 
7.4 

7.0 
62 
6  25 
62 
62 
.6.0 

Feb. 

Mar. 

Apr. 

May. 

June. 

July, 

6.1 
6  0 
6.8 
6.55 
6.45 

6.66 

6.55 

6.4 

63 

6.1 

6.1 

5.6 

5.45 

535 

5.6 

5.8 
5.9 
4.0 
4.2 
4.5 

4.5 

4.65 

4.8 

4.8 

3.95 

3.1 

3.1 

3.05 

3.05 

3.0 

3.0 

Aug. 

1 

2.95 
2.9 
2  9 
2  85 
2.8 

2.8 

2.75 

2.7 

2.7 

2.65 

2.6 

2.6 

2.55 

2.65 

2.5 

2.5 

2.45 

2.45 

2.4 

14 

2.35 
2.3 
2  3 
2.25 
2.25 

2.2 

2.2 

2.15 

2.15 

2.1 

2.1 

Sept. 

2.05 
20 
2  0 
1.05 
1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.85 

1.8 
1.8 
1.8 
1.8 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

Oct. 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
al.8 
1.8 

al.8 
1.8 
1.8 
1.8 

•  1.8 
1.8 

Not. 

1 

Dec. 

1 

5.45 
5  0 

4.7 
47 
4.75 

52 

53 

535 

5.45 

5.6 

5.65 
5  75 
5  85 
85 
0.0 

9.1 

835 

10.65 

11.4 

11.0 

11.05 
11  15 
10  9 
10  65 
10.0 

10.55 

11.2 

11.6 

10.4 
9  5 
9.5 
9  4 
9.6 

&4 

83 

83 

8.15 

8.1 

8.3 

8.4 

11.2 

10  3 
10.85 

10.4 
0.6 
9  55 
9.4 

11.2 

11.3 

11  35 

13  0 
17.1 
17.1 

17.95 
15  55 

14  75 
13  6 

15  8 
17.65 

117 
13  3 
13.1 
12.6 
12.1 

12.2 
10  35 
10  15 
10.15 
11.4 

11.1 
11.4 
10  75 
10.85 
11.1 

11.1 

11.15 

11.1 

11.15 

11.45 

11.4 
11.75 
12  05 
11.75 
11.0 

10.6 
10  1 
10  25 
005 
10.0 

10  65 

10.95 

11.85 

11.5 

12.0 

12.05 
12  2 
12  05 
12  1 
12.05 

11.7 
11.45 
10  75 
10.25 
11.55 

10  35 
0.45 
0.0 
9.4 
9.05 

9.4 
865 
8  65 
8  45 
9.0 

12.1 

12.25 

12.85 

11.7 

11.0 

10.7 
10.35 
11.1 
13  0 
11.7 

11.3 
10  6 

9.6 
10  45 

9.95 

10  25 
10  3 
11.1 
10.8 
0.75 

9.55 
10.5 
9.8 
9.6 
9.25 

9  75 
8  75 
87 
7.85 
7.8 

7.7 
7.6 
7.1 
6.9 
6.75 

1.8 

;  1-8 
2.5 
6.95 

5.25 
1 
3.5 
2.5 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
a2.0 

1.95 
1.95 
1.95 
1.95 
1.9 

1.9 

2 

1.9 

3 

I     1.9 

4 

1.9 

5 

1.9 

6 

1.9 

7 

1.9 

8 

03.3 

0 

4.7 

10 

1     &6^ 

11 

'     9.85 

12 

<>.65 

13 

14 

15 

16 

17 

18 

10 

20 

5.65 
5.2s 

4.15 

1     4.15 
3u3 
3  3 
3.05 

1     2.95 

21 

'     2.85 

22 

1     3.4 

23 

1     "•  ^ 
<     4.05 

24 

25 

405 
10l95 

26 

16  25 

27 

12.45 

28 

9  55 

29 

7.96 

30 

7.4 

31 

7.2 

a  Estimated. 

Note.— These  gage  heights  are  for  the  station  gage,  1,000  feet  upstream  from  the  bridge  gage,  at 
which  readings  were  made  during  1905.  The  gage  at  tne  station  was  read  trom  March  1  to  July  24, 1906. 
From  January  1  to  February  28  and  from  September  5  to  December  31  the  gage  at  the  bridge  was  md: 
these  readings  have  been  reduced  to  equivalent  readings  at  the  station  gage.  From  Jwy  25  to  Bep- 
tamber  4  no  readings  were  made  and  the  gage  heights  have  been  estlm&ted. 
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Rating  table  for  Feather  River  at  OrovUUf  Cal.,for  1906. 


1  Gage 

,  height. 

1 

Dis- 
charge. 

1  Sec^^-ft. 

'   Gam 

height. 

1 

Di9- 

chaige. 

Oage 
he0it. 

Die- 
charge. 

Gage 

hei^t. 

Dis- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Feet. 

;    Feet. 

See.-ft.  ' 

Feet. 

Sec.'ft.  1 

Feet. 

Sec.'ft. 
5,3d0    • 

Feet. 

1 

Sec.-ft. 

0.75 

1,200 

2.00 

2,C60    . 

3.30 

3,260    . 

5.20 

11.00 

17,600 

.80 

1,230 

2.10 

2,140    1 

3.40 

3,269 

5.40 

5,540 

12.00 
13.00 

21,500 

.80 

1,2»5 

2.20 

2,220 

3.50 

3,460 

5.60 

5,780 

26,000 

1.00 

1,2«0 

2.30 

2,310 

3.60 

3,560 

5.80 

6,020 

;  14.00 

31,000 

1.10 

1,430 

2.40 

2,400 

3.70 

3,660 

6.00 

6,260 

1  15.00 

36,500 

1.20 

1,500 

2.50 

2,490    , 

1    3.80 

3,760 

6.20 

6,520 

16.00 

42,000 

1.30 

1,570 

2.00 

2,580 

,    3.90 

3,860 

6.40 

6,780 

17.00 

47,500 

1.40 

1     1,640 

1    2.70 

2,070 

'    4.00 

3,  €60    ! 

6.60 

7,050 

18.00 

53,500 

1.50 

1,710 

2.80 

2,760 

4.20 

4,180    1 

6.80 

7,330 

19.00 

59,500 

1.(10 

1     1,780 

2.90 

2,  £60    I 

1    4.40 

4,400 

7.00 

7,640 

2a  00 

63,500 

1.70 

1     1.850 

3.00 

2,C60    ! 

1    4.60 

4,620 

8.00 

9,450 

21.00 

71,700 

1.80 

1,020 

3.10 

3,C60 

4.80 

4,840    : 

9.00 

11,6X 

1.90 

1,090 

3.20 

3,160 

5.00 

5,060 

laoo 

14,260 

1 

1 

Note.— This  table  is  baaed  on  discharge  measurements  made  during  1904-1906,  and  is  well  defined 
below  gage  height  17  feet. 

Monthly  discharge  of  Feather  River  at  Oroville,  Cal. ,  for  1906. 
[Drainage  area,  3.640  square  miles.] 


Month. 


January 

February 

March 

April 

May 

J  une 

July 

A  ogust 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Run-off. 


Maximum.  Minimum.      Mean. 


96,300 

1 
1,240 

19,900 

4,730 

53,200 

9,640 

34,800 

14,100 

25,300 

10.300 

26,000 

7,260 

7,330 

2,960 

2,910 

2,140 

2,100 

1,920 

1,920 

1,920 

7,560 

1,920 

43,400 

1,990 

14,500 

11,100 

21,600 

19,200 

17,500 

13,800 

5,240 

2,490 

1,970 

1,920 

2,410 

7,070 


Total  in 
acre-feet. 


892,000 

616.000 

1,330,000 

1.140,000 

1,060,000 

821.000 

322.000 

153,000 

117,000 

118,000 

143,000 

435.000 


96.300 


1,240  ;        9,900       7,170,000 


Sec. 
sq. 

-ft.  per 
mile. 

3.08 

3.05 

5i93 

&27 

4  81 

3.79 

1.44 

.684 

.541 

.527 

.6e2 

1.94 

1 

2.72 

Depth  in 
inches. 


4.50 

a  18 

&84 

5.88 

5l54 

4.23 

1.66 

.79 

.60 

.61 

.74 

2  24 

36i90 


Note.— Values  are  rated  as  follows:  January  to  June,  and  September,  good;  remainder  of  1906  fair, 
as  gage  heights  may  be  liable  to  error. 

GRIZZLY   GREEK   NEAR   BECKWITH,    CAL. 

Grizzly  Creek  is  tributary  to  the  Middle  Fork  of  Feather  River 
from  the  north,  and  has  a  small  drainage  basin.  There  is  a  reservoir 
site  in  this  basin  which  has  already  been  surveyed  by  the  Reclama- 
tion Service,  and  gagings  on  Grizzlv  Creek  are  of  utility  in  deter- 
mining storage  possibilities. 

This  station  was  established  December  17,  1905.  It  is  located  at 
Reno  camp,  about  4  miles  west  of  Beckwith  and  1  mile  above  Wil- 
low Glen  Hotel.  It  is  about  1,500  feet  below  the  falls,  the  present 
terminus  of  the  Boca  and  Loyalton  Railroad,  and  is  reached  by 
driving  from  Beckwith.  The  drainage  area  above  the  station  is  51 
square  miles. 

The  channel  is  straight  for  about  200  feet  above  and  below  the 
measuring  section.  The  current  is  rather  sluggish  at  low  water  but 
swift  at  high  stages.  The  right  bank  is  high  and  rocky  and  can  not 
be  overflowed.  The  left  bank  is  low  and  overgrown  with  cotton- 
woods  near  the  water's  edge,  and  may  be  overflowed  at  high  water. 
The  bed  of  the  stream  is  rocky  and  not  subject  to  material  change. 
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SURFACE   WATER  SUPPLY,  1906. 


Discharge  measurements  are  made  from  a  car  on  a  cable.  The 
cable  is  anchored  to  a  pine  stump  on  the  right  bank,  while  on  the 
left  bank  it  is  supported  by  a  tower  and  is  anchored  by  means  of  a 
large  rock  buried  in  the  ground  at  a  depth  of  4  feet.  The  initial 
point  for  soundings  is  the  near  side  of  the  pine  stump  supporting  the 
cable. 

The  gage  is  2  by  4  inches  vertical  timber,  graduated  to  feet  and 
tenths,  and  nailed  securely  to  a  large  cottonwood  tree  about  800  feet 
above  cable  and  200  feet  below  the  Reno  camp  boarding  house. 
The  bench  mark  is  a  spike  in  the  root  of  the  tree  to  which  the  gage 
is  fastened ;  elevation,  4  feet  above  the  zero  of  the  gage. 

Discharge  meantremenU  of  Grizzly  Creek  at  Beckwithy  Cal. 


Date. 


Hydrograplier. 


w">«'-^oS! 


R.  8.  HftwiPT. 


Feet. 
4 


1905. 
Dmember  17«.. 

1906. 

Mfty26 Hawiey  and  Hardy i     37 

June  6 W.  N.llardy  ^ 

June  14 do 

June  22 < do 

June  28 do 

July? ' do 

July  16 do 

July  25 1 do 

August  8 do 

August  12 ' do 


36 

34 

34 

.34 

32 

^6 

*2 

bl.6 

»2.0 


Sq,  ft. 
L8 


70 

61 

41 

39 

32 

24 

MS 

bL6 

bao 

»1.6 


Gage 
height. 


Fert. 

as5 


2.50 

2.30 

L70 

L48 

1.30 

.92 

.42 

.41 

.22 

.40 


Dis- 
chaiigf. 

11 


211 

m 

96 

34 

11 


•  loe  5  inches  thick  at  the  gage. 


b  Wading  section. 


Daily  gage  height,  in  feet,  of  Grizzly  Creek  near  Beckwith,  Cal.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 

5. 


Jan 


6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Apr.   I  May. 


3.10 

2.80 

2.35 

2.45 

2.50 

2.50 
2.90 
3.60 
3.60 
3.85 

2.30 
2.40 
1.80 
1.70 
1.70 

1.00 

1.85 

1.90 

.70 

1.75 

2.15 

.90 

1.75 

2.20 

.90 

1.85 

2.65 

1.20 

1.05 

2.60 

1.10 

1.80 

2.60 

1.55 

1.65 

2.65 

1.40 

1.65 

2.70 

1.40 

2.80 

1.90 

2.85 

2.40 



3.10 

3.80 
3.80 
3.90 
4.10 
4.10 

I 

4.20 
4.40 
4.10 
4.10 
4.00 

3.60 
3.60 
3.40 
3.40 
3.80 


2.50 


1.75 
1.70 
1.70 
1.70 
2.30 

1.60 

i.ro 

1.65 

i.ro 

1.50 

1.40 
1.40 
l.<0 
1.40 
1.40 

1.35 
1.30 
1.20 
1.20 
1.15 


1.10 
1.10 
1.05 
1.00 
1.00 

1.00 
0.90 
0.90 
0.90 
0.80 

0.7.5 
0.70 
0.60 
0.50 
0.50 

0.50 
0.45 
0.42 
0.42 
0.42 

0.42 
0.42 
0.41 
0.41 
0.41 

a  41 
0.41 
0.40 
0.40 
0.36 
0.34 


.25 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.30 
.20 


15 
15 
15 
15 
15 
15 


June.      July.       Aug.       Seirt. 


1 
1 

a  34 

0.1^ 

.33 

.13 

.32 

.1^ 

.30 

,1J 

-26 

.13 

.36 

.15 

.25 

.15 

.25 

1'-' 

-25 

.r 

.25 

.V 

•X 
3P 


15 

.3? 

15 

.S" 

15 

.3P 

15 

.3P 

15 

2; 

2 

•< 
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RatxTig  table  for  Grizzly  Creek  near  Beckwith,  Cal.,foT  1906. 


Qace 
he@it. 

Feet  . 

0.10 

0.20 

0i30 

a  40 

0.50 

aeo 
a70 
aso 


I      DlB- 

'  chftzige. 


Sec 


■ft' 
0 
0.5 
1.6 
3.2 
5.5 
0 
13 
17 


Oaee       Dlt-     i  Gage       Dls-     I  Gage 
height,  chaxge.  ;  helgnt.'  chaxge.  u  height. 


Feet 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.00 


Sec.-fl. 

28 
34 
42 
50 
58 
67 
77 


Feet. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


Sec.-ft. 
87 
08 
110 
124 
141 
150 
179 
202 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.20 
a40 


Di». 

Gage 
hei^t. 

Di«- 

charge. 

cfaaige. 

1 

Sec.-ft. 

Feet. 

Sec.-ft. 

225 

3.00 

489 

249 

3.80 

537 

273 

4.00 

585 

297 

4.20    I 

633 

321 

4.40    1 

681 

345 

4.60    1 

729 

303 

4.80 

777 

441 

5.00 

826 

Note.— The  above  table  is  strictly  applicable  only  for  open-channel  conditions.    It  is  based  on  10 
dischaige  measurements  made  during  1906  and  is  well  defined  between  gage  heights  0.2  foot  and  2.5  feet. 

Monthly  discharge  o/Gnzzly  Creek  near  Bechwith,  CaL.for  1906. 

[Drainage  area,  51  square  miles.] 


Month. 


January... 
February.. 

Idarch 

April  1-26. 
June  6-30.. 

July 

August 

September. 


Discharge  in  second-feet. 
Maximum.   Minimum.  ,    Mean. 


The  period . 


202 

7 

179 

82 

360 

67 

681 

190 

202 

38 

34 

2.2 

2.2 

0.2 

1 

0.2 

40 
110 
153 
460 
83.6 
11.9 
0.73 
0.61 


Total  In 
acre-feet. 


2,460 

6,110 

9,410 

23,300 

4,150 

732 

45 

30 


Run-oflf. 


Sec.-ft.  per 
sq.  mile. 


0.784 
2.16 
3.00 
9.20 
1.64 
.234 
.014 
.010 


46,200 


Depth  in 
inches. 


0.90 

2.24 

3.46 

8.65 

1.52 

.27 

.02 

.01 


Note.— Values  are  rated  as  fair,  except  January  and  February,  which  are  liable  to  greater  error  on 
account  of  ice  conditions. 


INDIAN    GREEK   NEAR    CRESCENT   MILLS,    CAL. 

Indian  Creek  is  a  tributary  from  the  east  to  North  Fork  of  Feather 
River,  entering  below  the  Prattville  station;  it  has  a  considerable 
drainage  basin.  A  reservoir  site  has  been  surveyed  by  the  Reclama- 
tion Service,  and  measurements  are  of  utility  in  computing  storage 
possibilities. 

The  station  was  established  November  29,  1905.  It  is  located 
about  l\  miles  from  Crescent  Mills  on  the  Greenville-Quincy  road, 
and  is  most  easily  reached  by  driving  from  Taylorsville,  a  distance 
of  5  miles.  It  is  2,000  feet  below  the  Arlington  Bridge  and  near 
E.  Cook's  residence. 

The  channel  is  straight  for  1,000  feet  above  and  200  feet  below, 
and  the  current  is  very  sluggish.  Both  banks  are  high  and  not  liable 
to  overflow.  They  are  covered  by  a  thick  growth  of  brush  up  to  the 
high-water  line  and  above  this  by  oaks  and  pines.  The  bed  of  the 
stream  is  composed  of  silt  and  is  not  liable  to  change  materially. 
At  low  water  the  maximum  depth  is  about  12  feet.  Discharge 
measurements  are  made  from  a  car  on  a  cable.  The  initial  point  for 
soundings  is  the  oak  stump  to  which  the  cable  is  fastened  on  the 
right  bank. 
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8UBFACE   WAXES   SUPPLY,   1906. 


The  gage  is  a  vertical  2  by  6  inch  timber,  graduated  to  feet  and 
tenths,  ar.d  is  in  two  sections.  It  is  on  the  right  bank  about  20 
feet  above  the  cable.  The  lower  section  is  about  5  feet  long  and  is 
fastened  to  an  overhanging  willow;  the  upper  section  is  about  10 
feet  in  length  and  is  fastened  to  a  cottonwood  tree.  The  bench  ma^ 
is  a  spike  driven  in  the  cottonwood  tree  to  which  the  high-water  gage 
is  attached;  elevation,  8.00  feet  above  the  zero  of  the  gage. 

Ditcharge  mroiurfmmU  of  Indian  Creek  at  CreicnU  Mills,  Cal.,  by  Havcley  and  Hardv.  i> 

7.90,5-6. 


Date. 


Width.  I 


1905.  Feet. 

Docember  14....  45 

19G6. 

May  29. 190 

May  31 IWi 

June  9 1H2 

June  IH 1«2 

June  25 181 


Area  of     Qafle  I    Dis- 
section,  hei^t. ,  chaiK^. 


Sq.  ft. 
66 


2,080 
1.9(0 
1.850 
1,810 
1.680 


Fret. 
1.35 


6.25 
5.56 
4.87 
4.(9 
3.80 


Sec.-i 


■t 


l.MO 
1,580  |l 
1.120 
1.030 

(:08 


Date. 


19J6. 

July  3. 

July  11 

July  20 

July  30. 

August  6 

Augiut  17. . 
.Vugust  27. . 
September  9. 


Width. 

.V.rra  of 
section. 

Gage 
hei^at. 

Feet. 

Di*- 

Feet. 

Sq.ft. 

Stc  -'' 

180 

1.570 

<       3.32 

y . 

67 

288 

2.45 

* 

65 

211 

1.70 

U' 

65 

184 

»       1.35 

i  1 

65 

172 

1.12 

:< 

64 

176 

1.30 

•• 
V 

64 

171 

1.03 

* 

64 

171 

1.10 

M 

Note.— These  measurements  were  made  at  different  sections. 


Daily  gage  height,  in  feet,  of  Indian  Creek  at  Crescent  Mills,  Cal.,  for  1906. 


Day. 


j  Jan.   Feb.  ,  Mar. 


1 1.45 

2 1.5 

3 1.5 

4 1  1.5 

5 1.5 

6 1.6 

7 1.5 

8 1.45 

9 1.5 

10 1.5 

11 '  1.6 

12 '  2.3 

13 2.9 

14 3.95 

15 2.8 

16 7.1 

17 7.1 

18 9.22 

19 10.(8 

20 <.o 

21 '  5.45 

22 4.5 

23 4.15 

24 3.8 

25 3.45 

26 '  3.4 

27 3.3 

28 3.3 

29 3.3 

30 3.2 

31 1  3.1 


3.15 

3.0 

3.0 

2.95 

2.95 

2.95 
2.95 
2.05 
2.95 
3.0 

3.0 

3.0 

3.05 

3.4 

3.6 

4.6 

4.3 

4.35 

5.1 

5.5 

6.1 
5.7 
5.2 
4.9 

4.C5 

4.5 
5.5 
6.6 


I 


5.75 
5.15 
5.15 
4.05 
4.7 

4.45 

4.45 
4.6 
5.0 
5.3 

5.8 
7.8 
8.0 
6.9 
6.1 


8.9 

8.58 

7.85 

7.35 

7.25 

8.58 


Apr. 


8.45 

7.35 

6.7 

6.3 

5.05 

6.0 
6.5 
7.0 
7.6 
7.7 

7.6 
7.3 
7.1 
7.1 
7.3 


May.    June.    July.  "  Aug.     Sept.     Oct.      Not.    Dpt 


6.4 

6.5 

6.8 

6.96 

7.1 

7.0 
6.0 
6.8 
6.7 
6.75 

6.8 
6.8 
6.4 
6.2 
6.1 


6.35 

6.1 

6.1 

6.15 

6.3 


I 


5.6 

7.5    , 

6.8 

5.3 

7.7 

5.4 

5.0 

7.6 

6.1 

4.7 

7.5 

4.9 

4.6 

7.6 

4.9 

4.9 

7.7    ' 

4.8 

5.9 

7.8    1 

4.7 

6.95 

7.65  ' 

4.6 

8.1 

7.25  1 

4.6 

8.85 

6.8    ' 

4.5 

5.1 

5.76 

6.25 

6.15 

6.75 

6.66 


6.4 
6.4 
6.3 
6.6 
6.6 

6.35 

6.16 

4.95 

4.0 

4.9 

4.9 

4.05 

4.95 

4.8 

4.7 


3.85 
3.8 


3.3 

3.3 

3.3 

3.25 

3.1 

3.0 
2.9 
2.8 
2.7 
2.6 

2.4 
2.3 
2.3 
2.2 
2.2 


I 


1.6 
1.6 


4.75 

2.0 

4.8 

1.9 

4.C5 

1.9 

4.6 

1.8 

4.4 

1.7 

4.36 

1.0 

4.25 

1.56 

4.0 

1.6 

3.75 

1.45  1 

,    3.7 

1.46  ' 

3.6 

1.4 

3.6 

1.36 

3.4 

1.35 

1.36 

1.25 

1.15 

1.1 

1.1 

1.1 

1.1 
1.1 
1.4 
1.3 
1.2 

1.2 

1.15 

1.26 

1.36 

1.25 

1.2 

1.2 

1.2 

1.15 

1.16 

1.06 
1.05 
1.05 
1.05 
/l.l 

1.2 

1.2 

1.05 

1.05 

1.1 

1.1 


1.1 

1.1 

1.15 

1.15 

1.15 

1.16 

1.15 

1.15 

1.1 

1.1 

1.1 

1.15 

1.15 

1.15 

1.2 

1.25 
1.25 
1.25 
1.26 
1.2 

1.16 

1.16 

1.16 

1.2 

1.25 

1.3 

1.3 

1.36 

1.4 

1.4 


1.5 
1.5 
1.45 

1.45 
1.45 


1.45 

1.45 

1.45 

1.5 

1.5 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.4 

1.4 


1.45 
1.4» 
1.35 
2.2 

2.8 

2.35 

2.0 

1.85 

1.8 

1.7 

1.65 

1.L5 

1.6 

1.6 

1.6 

1,7 

1.75 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 


1     " 


1.: 

I  ~ 

A.: 

5-3 

2.C 
2.4 

2.V» 
2* 

lb 
^  ? 

5.4 
t? 

4.1 
42 
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Rating  table  for  Indian  Creek  at  Crescent  MxUsy  Col.  ^  for  1906, 


Gage 
height. 

Di»-     1 
chaxge.  | 

Gage 
height. 

Dla- 
ch&ige. 

Sec.-ft. 

Gage 
hei^t. 

Feel 

Dis- 
charge. 

Gage 
height 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

8ec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-n. 

Feet. 

Sec.-ft. 
1,800 

1.00 

35 

2.00 

182 

3.00 

306 

4.00 

6.00 

1.10 

46 

2.10 

200 

3.10 

421 

4.20 

786 

6.20 

1,940 

1.20 

58 

2.20 

219 

3.20 

448 

4.40 

880 

6.40 

2,060 

1.30 

71 

2.30 

238 

3.30 

475 

4.60 

980 

6.60 

2,220 

1.40 

84 

2.40 

258 

3.40 

502 

4.80 

1,080 

6.80 

2,360 

1.50 

96 

2.50 

278 

3.50 

530 

5.00 

1,180 

7.00 

2,500 

1.60 

113    ' 

2.60 

299 

3.60 

S60 

5.20 

1.300 

8.00 

3;200 

1.70 

129 

2.70 

321 

3.70 

595 

5.<0 

1,420 

9.00 

3,  COO 

1.80 

1<6 

2.  SO 

345 

3.80 

630 

5.69 

1,540 

10.00 

4,600 

1.90 

164 

2.90 

369 

1 

3.90 

665 

5.80 

1,663 

11.00 

5,300 

NoTB.— This  table  is  based  on  14dl8chaxge  nieaBUiements  made  during  1905-6.  and  is  well  defined  below 
gage  height  6.2  feet. 

Monthly  discharge  of  Indian  Creek  at  Crescent  Mills,  Col.,  for  1906. 

[Drainage  area,  740  square  miles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


NoTE. — These  values  are  excellent. 


Dlschaige  in  second-feet. 

Run-off. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mite. 

Depth  in 
inches. 

6,080 

91 

ses 

53,400 

1.17 

1.36 

2.220 

382 

824 

45,800 

1.11 

1.16 

3,830 

905 

2,000 

123,000 

2.70 

3.11 

3,520 

1,760 

2,550 

162,000 

3.45 

3.85 

2,670 

930 

1.790 

110.000 

2.42 

2.79 

1,480 

502 

1,010 

00,100 

1.30 

1.52 

476 

78 

226 

13,900 

0.305 

0.35 

84 

40 

53.1 

3,2(0 

0.072 

.08 

84 

46 

67.9 

3,450 

0.078 

.09 

98 

84 

94.8 

6,830 

0.128 

.15 

345 

91 

132 

7.8.0 

0.178 

.20 

2.430 

91 

534 

32,800 
611.000 

0.722 

.83 

5,0S0 

40 

845 

1.14 

15.48 

NORTH   FORK   OF   FEATHER   RIVER   BELOW   PRATTVILLE,  CAL. 

This  station  was  established  November  22,  1905.  Previous  to  that 
date,  however,  the  Great  Western  Power  Company  had  installed  a 
gage  rod  and  maintained  a  daily  record  since  June  13,  1905,  making 
gagings  by  means  of  a  boat.  This  station  is  located  in  the  canyon 
at  the  proposed  dam  site  of  the  Great  Western  Power  Company, 
about  3  miles  below  the  Meadow  View  bridge  crossing  on  the  Pratt- 
ville-Greenville  road,  and  about  5  miles  southeast  of  Prattville.  The 
drainage  area,  above  this  point  is  only  506  square  miles,  but  the  run-off 
during  the  months  of  low  flow  is  about  half  the  total  run-off  at  the 
Oroville  station  from  a  drainage  area  of  3,640  square  nliles. 

The  equipment  for  gaging  at  this  station  consists  of  a  f-inch  cable 
anchored  to  a  large  rock  on  the  left  bank  and  to  a  spruce  tree  on  the 
right,  having  a  clear  span  of  165  feet  and  supporting  a  car  with  a 
lock  box.  Parallel  to  the  cable  and  35  feet  upstream  a  guy  wire 
spans  the  channel  for  staying  the  meter  in  the  higher  stages.  The 
cable  is  marked  with  a  ring  of  white  paint  every  5  feet  for  conven- 
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ience  in  sounding,  and  the  initial  point  is  an  iron  bolt  in  the  root  of 
the  tree  supporting  the  cable.  The  car  is  used  for  making  measure- 
ments at  all  stages.  The  gage  rod  is  inclosed  in  the  clock  register  well, 
which  is  on  the  right  bank  about  700  feet  above  the  cable.  The  well. 
which  protects  the  gage  from  the  thin  surface  ice  in  winter,  is  lined 
on  the  inside  with  building  paper  to  prevent  freezing  and  is  provided 
with  a  hinged  door  on  the  river  side  to  permit  easy  access  for  readiog 
direct  and  comparison  with  clock  register.  The  reference  bench  mark 
is  a  point  surrounded  by  a  ring  of  white  paint  on  a  rock  8  feet  south- 
west of  the  gage;  elevation,  7.62  feet  above  the  zero  of  the  gage. 

The  channel  is  straight  for  400  feet  above  the  cable  and  for  200  feet 
below.  The  bed  is  rocky  and  not  liable  to  change  materially.  Both 
banks  are  high  and  steep  and  not  subject  to  overflow  at  any  stage. 
There  is  a  growth  of  small  willows  along  the  water's  edge  and  for  a  shon 
distance  back  of  it,  while  higher  up  are  found  spruce  and  fir  trees. 
The  stream  is  in  one  channel  at  all  stages  and  is  swift  in  high  wat^r,  but 
has  moderate  velocity  at  other  times.  The  cross  section  is  regular 
and  not  subject  to  much  change,  the  width  of  the  stream  being  about 
60  feet  at  low  water  with  a  maximum  depth  of  9  feet. 

This  station  is  maintained  in  cooperation  with  the  Great  Western 
Power  Company,  whose  hydrographer,  Mr.  L.  J.  Sevan,  has  kept  the 
gage-height  record  and  made  meter  measurements  since  it  was  estab- 
lished in  1905.  The  data  collected  at  this  point  indicates  the  quantity 
of  water  that  could  be  impounded  in  the  proposed  Big  Meadows  res- 
ervoir, and  the  water  thus  stored  would  be  available  for  power  and 
irrigation  and  could  be  utilized  in  the  control  of  Sacramento  River. 

Discharge  vieasuremenU  of  North  Fork  of  Feather  River  below  PraUvUle,  Col.,  in  J90S-6. 


Date. 


Hydrographer. 


1905. 

June  13 '  R.  W.  Armstrong 

June  21 '  W.E.  Spear 

July  1 do 

J  uly  10 ;  R.  W .  Armstrong. . 

July  17 W.E.  Spear 

August  10. do 

.\ugu8t  14 . . .    L.  J.  Sevan 

August  26. .    do 

October  18 do 

November  25  do 

Do Hawley  A'  lievan. . 

1905. 

January  20. . .    L.J.  Bevan 

January  24 do 

February  22    do 

March  7 i do 

March  26 do 

April  11 do 

Mays do 

May  30 Hardy  &  Hawley. . 


Feet. 
3.45 
3.00 
2.58 
2.40 
2.32 
2.10 
2.11 
2.06 
2.01 
1.96 
1.96 


4.19 
3.12 
4.26 
2.97 
6.50 
5.47 
6.87 
5.80 


Sec.'it. 
1,256 
1,061 


761 
739 
668 
663 
649 
621 
602 
601 


1,514 
1,057 
1,600 
1,007 
2.852 
2,125 
3,137 
2,530 


Hydrographer. 


1906. 

June 2a L.  J.  Bevan... 

June  2 do 

June  11 1  W.V.Hardy. 

June  19  a I  ii.  J.  Bevan. . . 

June  19 do 

June  26a .'..do 

June 26 W.V.Hardy. 

July2 do 

July  3 L.  J.  Bevan. 


GaflP       Da> 
hei^t.  I  chaii^- 


July  9 

July  12 

JUI721 

July24 

July  31 

August  3... 
August  4... 
August  16  . . 
August  29  . . 
September  6 
Septemberl9 
October  21.. 


do 

W.  V.  Hardy. 

do 

L.  J.  Bevan. . . 
W.  V.  Haidy. 
L.  J.  Bevan... 
W.V.Hardy. 

....do 

do 

do 

L.  J.  Bevan... 
do 


Feti^ 
5.17 
5.17 
5.55 
&73 
Sl73 
4.82 
4.82 
4.26 
4.21 
3.83 
3.53 
3.05 
2.93 
2.75 
2.71 
2L65 
2.50 
2.25 
2.15 
2.25 
2.13 


Stc.-f*. 
2, 074 
2,172 

2.5n 
i,>a: 

1.517 

1,«" 
1.W 
1.2Q0 

1,01* 
l.Oi^ 

sn 
9l^ 

7S7 
741 
70C' 
^1 


a  45-pound  boiler  weight  uned  as  anchor  for  meter. 
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Daily  gage  height,  in  feet^  of  North  Fork  of  Feather  Biver  below  PrattvilUf  CaL.for  190&-f>. 


Day. 

Jan. 

Feb. 

Mat. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1905. 
1 

1 

2.59 
3.67 
2.65 
3.53 
2.48 

3.60 
3.49 
2.43 
3.42 
2.42 

2.39 
2.40 
2.39 
2.38 
2.39 

2.34 
2.33 

■*2."32 
2.31 

2.32 
2.28 
2.28 
2.33 
2.29 

2.26 
2.24 
2.22 
2.23 
2.22 
2.21 

4.22 
4.23 
4.22 
4.18 
4.14 

4.04 
3.98 
3.92 
3.83 
3.73 

3.60 
3.52 
3.50 
3.47 
3.43 

3.46 
3.28 
3.24 
3.20 
3.13 

3.06 
3.01 
2.96 
2.94 
2.90 

2.87 
2.84 
2.83 
2.80 
2.78 
2.76 

*"i"i7' 

2.17 

3.16 
2.17 
3.14 
3.14 
3.09 

2.11 
2.16 

'i'ii' 

2.11 

2.12 
2.11 
2.10 
2.10 
2.00 

2.11 
3.14 
3.14 
3.14 
3.11 

3.06 
2.06 
2.07 
2.06 
2.06 
2.06 

2.76 
2.72 
2.68 
2.66 
2.63 

3.63 
3.63 
2.60 
2.58 
2.56 

2.67 
2.69 
2.56 
2.63 
2.61 

2.50 
2.47 
2.47 

2.06 
"'2.64" 

2.02 
2.01 
2.00 

2.15 

i .                  .1     .  .    1 

3 

4 ' 1 

1 

, 

1.96 
1.98 

S:::::::::::::. .::::::::::::::::::::: 

::::::::::::: 

'2.64' 
2.04 
2.05 
2.03 

2.08 
2.04 
2.04 
3.05 
3.04 

3.05 
3.03 
3.08 
3.08 
3.01 

3.01 
3.00 
1.99 
3.01 
2.01 

2.00 
2.02 
2.16 
2.11 
2.06 

2.00 

2.00 
2.04 
2.03 
2.08 

1.85 

6 

-___»__-           __ 

7:::::::::::::..:::::::i::::::: 

8 1 

9 L 



10 , 

.1 

1 
11 

2.01 
2.01 
2.01 
2.01 
2.01 

2.01 
2.01 

12 ' 



1.83 

13 .! 1 

3.45 

14 ' 

1.93 

15 ' 1 

1                           1 
16 ' 1 

1 

1.99 

2.01 

17 ' :- 

18 

3.i7 
3.05 
3.01 

3.01 
2.90 
2.87 
2.83 
2.78 

2.77 
2.60 
2.66 
2.61 
2.58 

S::: ' 

1.90 

20 

. 

21 



1.98 
1.96 
1.98 
1.97 
1.97 

1.81 



23 ■ 

1.84 

25::::::::::::::::::::::::;:::: 

1.91 

26 ' 1 

I 

28 

1 

'"ioo" 

2.01 

1 

30 

1 

ioo 

:::::::i::::::: 

1 

1906. 
1 

3.60 
3.46 
3.35 
3.16 
3.13 

3.05 
3.01 
3.00 
3.08 
3.24 

3.76 
4.36 

"ioo* 

3.46 
3.33 
3.30 

3.90 

'    4.65 

1    5l15 

&85 

6.30 

a47 

ago 

5.25 
4.80 
&15 
6.36 

6.05 
5.16 
4.70 
4.50 
4.40 

4.45 
4.60 
4.77 
6.06 
6.46 

6.46 
&38 
&12 
&06 
&10 

6.19 
6.36 
6.48 
&60 
6.58 

5l88 
6.18 
6.40 
6.35 
6.00 

5.65 
6.50 
5.60 
&65 

&e9 

&86 
6.05 
6.23 
6.60 
6l98 

7.10 
7.20 
7.18 
7.17 
7.27 

7.66 
7.68 
7.15 
6.73 
6.80 

6.65 
6.05 
6.16 
5.50 
6.45 

6.46 
6.40 
5l32 

&18 
5.27 

&90 
&36 
6.33 
6.17 
5.78 
&48 

5l30 
5.19 
6.29 
&58 
6.00 

5w92 
6.80 
5.25 
6.18 
5l37 

5l66 
6.60 
6.82 
5w40 
5.33 

6.60 
6.28 
6.05 
5.73 
5l58 

5.50 
6.40 
&20 
&02 
4.86 

4.80 
4.68 
4.52 
4.35 
4.25 

1 

2.17 


"i'io" 

2.17 
2.17 
2.16 
2.16 
2.16 

2.16 
2.16 
2.16 
2.15 
2.15 

2.16 
2.15 
2.15 

2.13 
2.15 
2.25 
2.62 
2.88 

2.66 
2.42 
2.30 
2.24 
2.20 

2.18 
2.17 
2.16 
2.16 
2.16 

2.24 
2.21 
2.16 
2.10 
2.10 

2.11 
2.10 
2.02 
2.04 
2.05 

2.04 
2.02 
2.01 
1.97 
2.01 

1.99 

2.00 

3 

1.01 

i'98 

2.01 

4 

2.01 

5 

. 

2.02 

6 

1.93 
1.92 
1.90 
1.94 
1.94 

2.03 
2.11 
2.16 
2.36 
2.20 

2.80 
3.12 
4.25 
4.65 
4.30 

3.80 
!    3.64 
>    3.32 
j    3.28 

1    3.13 

1 

3.17 
i    3.32 

2.91 
2.87 
2.86 
2.86 
2.90 

2.97 
3.07 
&11 
3w58 
a.  86 

8.79 
3.68 
4.00 
4.27 
4.31 

4.28 
4.15 
3.74 
a  70 
3.62 

3.46 
3.65 
3.80 

2.05 

2.07 

8 

2.17 

2.26 

10 

2.44 

11 

2.18 

2.10 

lay..  •.•.••*••.••  • 

14 

2.18 
2.24 

16 

2.20 

2.29 

16 

2.36 

2.44 

18 

2,33 

2.33 

20 

'  "2.26' 

2.26 

2.22 
2.20 
2.21 
2.23 
2.22 

2.20 
2.19 
2.19 
2.18 
2.17 

t 
1 

2.13 

2.13 
2.13 
2.13 
2.13 
3.13 

2.12 
2.11 
2.11 
2.10 
2.10 

1    2.13 

1 
1 

2.33 

21 

2.31 

22 

23 

24 

26 

20 

27 

28 

2.30 
2.38 
2.48 
3.42 

4.40 
4.57 
4.06 

4.35 

.30 

3.95 

3.60 

1 

1 
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Rating  (Me  for  North  Fork  of  Feather  River  below  PraUvOU,  Col.,  for  1905^. 


Gage  ' 


Dia- 


FeeL 

1 
Sec.-fL 

4.00 

1,770 

4.70 

1,825 

4.80 

1,880 

4.90 

1,S35 

5.00 

1,C90 

5.10 

2,045 

5.x 

2,100 

Note.— Thla  table  U  baaed  on  40  diaclutiiBe  meaauramenta  made  during  1905-6  and  la  wdl  definf^d 
Above  ga^  height  5.2  feet  the  rating  curve  la  a  tangent,  the  diflezenoe  being  00  per  tenth. 

Monthly  ditdiarge  of  North  Fork  of  Feather  River  below  PraUville,  Cat,,  for  1905-6. 

[Drainage  area,  800  aquare  mllea.] 


Month. 


July 

Auguat 

September. 
October... 
November. 
December. 


1905. 


DlKhaige  in  socond-feet. 


Maximum.  Minimum. 


845 
700 


647 
630 
682 


700 
647 
630 
630 
615 
570 


Mean. 


Rus-off. 


Total  In 

acr&-feet.  -Sec.-ft.per  Depth  il 

incbips. 


The  period. 


845 


570 


■q.  mue. 

761 

46.800 

1.50 

670 

42,000 

1.32 

644 

38,300 

1.27 

631 

38,800 

1.25 

628 

37.400 

1.24 

607 

37,300 

1.20 

657 

241.000 

1.30 

1.-3 
1  iT 
1.4& 
1.44 
1.41 
l.> 


V»* 


Januar>' . . . 
February.. 

March 

April 

May 

June 

July 

.\llgU8t.... 

September. 
Octol)er... 
November. 
December. 


1906. 


1,800 

1,610 

2,850 

2,820 

3,600 

2,760 

1,580 

905 

717 

682 

965 

1,800 


The  year. 


3,600 


000 


600 

937 

945 

1,210 

1,000 

1,500 

1,660 

2,210 

2,100 

2,770 

1,560 

2.190 

905 

1,200 

700 

705 

665 

688 

665 

670 

615 

696 

630 

804 

1,320 


57,600 

1.85 

67.200 

2.30 

07.600 

3.14 

132.000 

4.37 

170.000 

&47 

130,000 

4.33 

73,800 

2.37 

48,900 

1.57 

40,900 

1.36 

41.800 

1.34 

41,500 

1.38 

55,000 

1.77 

956,000 

2.61 

2. 1.- 
2  «« 

at  J 

4.V. 

6l  V. 
4.V 

2.73 

i.'i: 
i-x 


34 

'■A 


2-04 


35.44 


Note.— Discbarge  estimated  on  days  when  gage  heights  are  mlaslng.    Values  are  excellent. 


NORTH    FORK   OF   FEATHER   RIVER   ABOVE    FRATTVILLE. 

This  station  was  established  June  12,  1905.  It  is  3  miles  east  of 
Prattville  and  about  \  mile  above  the  jtmction  with  Hamilton 
Branch.     The  drainage  area  above  the  station  is  245  square  miles. 

The  channel  of  the  stream  is  straight  for  200  feet  above  and  300  feet 
below  the  measuring  section  and  has  a  shale  bottom  subject  to  slight 
change.  Gagings  are  made  from  a  boat.  The  section  is  about  65 
feet  wide  and  5  feet  deep  at  low  water;  at  very  high  water  there  is  a 
diversion  overflow  around  the  station,  leaving  the  main  stream  about 
IJ  miles  above  the  point  of  measurement. 

The  gage  is  nailed  to  a  willow  stump  15  feet  above  the  measur- 
ing section.  Up  to  October  15,  during  1905,  the  gage  was  read  daily; 
after  this  date,  weekly. 
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Discharge  measurements  of  North  Fork  of  Feather  River  above  PraltviLley  Cal.y  in  1905-6, 


1906. 

June  12 

June  22 

Julyl 

July  15 

July  28 

August  15... 
September  4. 
December  17. 


R.  W.  Armstrong. 

W.E.  Spear 

do ^ 

R.  W.  Armstrong . 

W.E.  Spear 

'  L.J.  Sevan 

....do 

....do 


1906. 
February  28 . . 

Aprill2 

May  16 

July7 ■ do 

August8 1 do 


L.J.  Sevan. 

....do 

....do 


Feet. 

2.33 

L79 

1.48 

1.23 

1.09 

.99 

.90 

.80 


1.82 
2.77 
3.83 
2.48 
1.34 


Sec.-ft. 
890 
620 
520 
407 
a99 
370 
345 
330 


669 

1,046 

1,524 

929 

502 


Daily  gage  height,  in  feet,  of  North  Fork  of  Feather  River  above  Prattville,  Cal.jfor  1905-6, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1.06 
1.06 

"['.oh' 

1.05 

1.04 
1.02 
1.01 
1.02 
1.01 

1.00 

0.99 

.99 

.99 

.97 
.95 
.95 
.94 
.94 

.95 
.97 
.96 
.98 
.95 

.90 
.94 
.92 
.91 
.90 
.90 

Sept. 

Oct. 

Nov. 

Dec. 

1905. 
1 

1.50 
1.48 
1.47 
1.46 
L39 

L40 
1.35 
1.33 
1.32 
L31 

L29 
1.27 
1.26 
1.24 
L23 

1.22 
1.20 

0.90 
.91 
.90 
.90 
.90 

":88' 
.87 
.90 
.90 

.87 
.86 
.86 
.89 
.89 

.90 
.88 
.87 
.86 
.85 

.84 
.82 
.82 
.84 
.85 

• 

.84 
.87 
.90 
.95 
.90 

0.88 
.86 
.84 
.84 
.85 

.85 
.90 
.90 

.88 

2 

3 ' 

4 

1 

0.82 

1 

6 

7 

8 1 

S::...: 

' 

10 

1 

1 

11 1 1 

.87 
.87 
.86 
.86 
.87 

.86 

12 

6.75 

13 ' 

14 ' 1 

■ 

iS: 1 

16 

i ; ' 

0.83 

17 ■ ' ' 2.08 

0.80 

18 '■ 



'6.'82' 



19 

20 ' 

1.97 
1.90 

1.18 
1.18 

• 

1.16 
1.15 
L14 
1.16 
1.15 

L14 
1.14 
L09 
1.10 
1.07 
1.06 

21 

1.86 
1.80 
L78 
L76 
1.60 

L67 
1.59 
1.65 
1.63 
1.51 

0.81 

S::: i.. ,.: : :.. 

23 

• .... r. 

24 ' 

25 

1                                                     1 

26 ' - 



27        .  

1 

28::.: :...:: ..:.... 

6.85 

0.87 

29 1 

30 

....... 

0.87 

31 

1906.           ' 
1 ,. 

t 

1.12 

2 



3 

2.83 

1.00 

4 

1.40 

6 

3.92 

1 

6 

0.76 

1.19 

1 

7 

2.51 

2.48 

0.90 

8 

1.34 

1.04 

0.94 

9 

' 

1 

11 

1 

L34 

0.95 

12 

4.15 

13 0.88 

1 

14 

4 

2.60 

2.06 

0.89 

16 1 

'  3.83 



1.00 

ao6 

8591— IBB  213—07- 


-9 
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Daily  gage  height^  infect,  of  North  Forhof  Feather  River  above  PraUviUe,  Cal.  Jot  2905-6— 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M*y. 

Jane. 
3.30 

July. 

Aug. 

Sept.  1  Oct. 

Not. 

Dec- 

16.. 

1906 

■ 

1 

17            

1.55 

1.55 

a»  

18                   

1.20 

1 

19 

...'     1.68 

1 

2.90 

t 

20.. 

....... 

6.96    

■ 

21 -- 

1.80 

0.88 

22 

0.96 

!     3.97 

23 ■ 

3.32 

'              1    " 

24.. 

' 

1.55 

1 

ifiO 

0.96  ' 

25.. 

-  —  -  -  - 

1.18 

26 1 1 

xo..................   ..............   ........ 

28 

1.82 

1 

. 

1.48 

0.86 

29.. 

I 

3.18 

1 

0.94 

2.M 

30 ; * 

2.57 

1     

31 

' 

'.   ..   . 
1 

j    2.04 

! 



1 

HAMILTON   BRANCH    NEAR   PRATTYILLE,    CAL. 

This  station  was  established  June  12,  1905.  It  is  located  about  3 
miles  east  of  Prattville  and  l\  miles  above  the  junction  of  Hamilton 
Branch  and  North  Fork.  The  drainage  area  above  the  station  is  230 
square  miles. 

The  channel  is  straight  for  200  feet  above  and  below  the  measur- 
ing section  and  has  a  shale  bottom  subject  to  a  very  slight  change. 

Discharge  measurements  are  made  from  a  boat  at  a  section  about 
70  feet  wide  and  4  feet  deep  at  low  water.  The  stream  never 
overflows. 

The  gage  is  in  two  parts,  nailed  to  posts  driven  into  the  stream 
bed  near  a  clump  of  willows.  Up  to  October  15,  during  1905,  the 
gage  was  read  daily;  after  that  date,  weekly. 

Discharge  meaeurements  of  HamUUm  Branch  near  PraitviUe,  Cal.,  in  1905-6. 


Date. 


Hydrographer. 


1905. 

June  12. 

Jnne  23. 

Julys 

July  28 ' do 

August  15 1  L.  J.Bevan 

September  4 do 

December  17 do 


R.  W.  Armstrong. 

W.E.  Spear 

do 


1906. 
January  19.. 
February  28. 

April  12 

liay  15 

July? 

August  8 


L.  J.Beyan. 

do 

do 

do 

do 

do 


Gage  Dls> 

hfliffat.  I  chaige. 


.1. 


Feet. 

•  3.06 
X74 
2.62 
2.56 
2.56 
2.55 
2.40 


3.60 
3.92 
4.43 

5.21 
3.19 
2.77 


394 

243 
215 
30» 
211 
210 

irr 


557 

7^ 

1,017 

1,«4 


2»i 
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DaUy  gage  heighty  in  feet,  of  Hamilton  Branch  near  Praltvillej  Cal.,for  1905-6. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 


July. 

2.66 
2.64 
2.64 
2.63 
2.62 

2.63 
2.61 
2.60 
2.59 
2.59 

2.58 
2.58 
2.58 
2.57 
2.57 

2.58 
2.58 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1905. 
1 

1 

2.56 
2.56 

'  '2."  56' 
2.55 

2.56 
2.56 
2.55 
2.56 
2.56 

2.55 
2.56 
2.56 
2.55 
2.56 

2.57 
2.56 
2.57 
2.58 
2.57 

2.58 
2.59 
2.58 
2.58 
2.56 

2.56 
2.57 
2.56 
2.55 
2.55 
2.56 

2.55 
2.55 
2.55 
2.55 
2.56 

*  2.54' 
2.54 
2.54 
2.54 

2.53 
2.53 
2.53 
2.53 
2.53 

2.53 
2.53 
2.53 
2.53 
2.52 

2.52 
2.52 
2.52 
2:52 
2.52 

2.52 
2.50 
2.54 
2.54 
2.52 

2.54 
2.53 
2.53 
2.50 
2.48 

2.48 
2.50 
2.50 
2.50 

2 1.........   ......   .... 

1 1 

a: :::::::.:::. i;:.. ::.::::  ':.:::..:::'::::  :: 

4 , ! 

1 

2.47 

5 .   .. 

I 

1 

6 : ' 

7.: ' : :.. 

. 

8 

9 1 

1 

10 1 1 1 ,....:.. 

1             1 
11 ' 1 

2.49 
2.49 
2.49 
2.48 
2.49 

2.48 

12 , ' 

2.40 

13 1 1 ' 

14 1 .' 

15 ' 

16 

'  2.46 

17 ' 

2.91 

2.40 

18 1 

19 , 

'2.84 
2.82 

2.80 
2.76 
2.74 
2.72 
2.70 

2.70 
2.67 
2.67 
2.65 
2.62 

2.58 
2.58 

2.60 
2.58 
2.59 
2.62 
2.61 

2.60 
r    2.60 
2.57 
2.56 
2.56 
2.56 

3.42 

1 

j»^. .............. ***i 

20 ' 

'Ill 
21 ' 1 

2.45 

2.40 

22 

23 

1 

24 ' 

25 1 . 

» ■ : 

1 

27 

^ 1 . — .  — 

1 

28 

1 1 

"2.' 48' 

2.44 

29 

1                                      ' 

30 

1             ,             1             ! 

*      *  * 

2.44 

31 

1 

-  

2.68 

2 

1 

4.62 

4.22 

3 

2.62 

4 

1 

2.75 

5 

6.i7 

6 

2.30 

3.22 

3.87 

3.20 

2.58 

8 

1 

2.77 

2.65 

2.59 

9 

1 

1 

10 ' 1 

1              i 
11 t • 1 

2.76 

2.57 

12 

1 

5.75 

1 

13 

1 

!             ' 

14....> ' 

4.30 

3.00 

2.57 

15 

1 

5.21 

2.69* 

2.60 

16 

2.81 

, 

1 

4.18 

3.71 

3.57 

1 

1 

2.60 

18 

2.71 

1 

3.60 

4.45 

20 

1 

2.61 

21 



2.85 

2.58 

22 



2.60 

2.72 

23 

1 

4.00 

....... 

24 

3.93       4.t» 

,             1 

2.60 

25 

2.68 

26 

27 

2.51 

28 

3.92 

2.78 

29 

4.96 

2.69 

4.13 

30 



3.50 

31 1 



5.18 

182 


SURFACE  WATER  SUPPLY,  1906. 


BUTT  CREEK  AT  BUTTE  VALLEY,  CAL. 


Butt  Creek  rises  in  the  extreme  western  part  of  Plumas  County 
and  flows  eastward,  discharging  into  North  Fork  of  Feather  Riyer 
about  9  miles  south  of  Prattville. 

This  station  was  established  June  14,  1905,  about  2  miles  above 
the  mouth  of  the  river,  and  100  feet  below  the  footbridge  at  the 
lower  end  of  Butte  Valley.  The  drainage  area  above  the  station  is 
73  square  miles. 

The  measuring  section  is  20  feet  wide  and  2  feet  deep  at  low  water, 
when  measurements  are  made  by  wading;  in  high  stages  measure- 
ments are  made  from  the  footbridge.  The  bottom  of  the  channel  is 
composed  of  coarse  gravel  and  is  not  subject  to  much  change. 

The  gage  rod  is  nailed  to  a  post  in  a  clump  of  willows  15  feet  below 
the  measuring  section.  During  1905  and  until  July,  1906,  the  gage 
was  read  daily  by  B.  F.  Barbee.  Since  July,  1906,  W.  W.  Savercool 
has  made  readings  whenever  there  was  any  material  change  of  stage. 

Discharge  nuasuremenU  of  Butt  Creek  at  Butte  Valley^  Col.,  in  1905-6. 


Date. 


Hydrographer. 


1905. 

Juno  14 U.  W.  Armstrong. 

July  IH do 

August  19 do 

Septembers W.  E.  Spear 


1906. 

March  2 L.  J.Bevan.. 

March  27 do 

April  10 do 

June  21 do 

Julv24 do 

A uguat  30 W .  V.  Hardy 


Gaee 
hei^t. 

Dis- 
cbaiige. 

Feet. 

5ec.-/f, 

2.94 

re 

2.51 

42 

2.39 

35 

2.38 

30 

a  16 

1» 

4.54 

XS 

4.75 

43S 

3.54 

\7? 

2.68 

'•^4 

42 

Note.— About  5  second- feet  are  diverted  6  miles  above  this  station  from  Butt  Creek  into  YeUov 
Civek  watershed. 

Daily  gage  height,  in  feet,  of  Butt  Creek  at  Butte  Valley,  Cal.,far  1905-6.- 


Day. 
1905. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 
July.     Aug. 

1 

Sept. 

1 
Oct. 

1.. 

-  -          . 

J::;:::::::::::::::::::::::::: 

, 1 

3 ; 

t 

4 1 ; 

'                         ' 

5 ■ 

6 !...    J 

1 . 

2.38 
2.38 

7 , 

....... ....... ..\.]\]l.\\\\j'.[]].].:\\\[].\ ....... 

8 ■. 

9 

^1 

2.38 

2.37 

10 ' 1 

i     ... 

2.37  • 

1 
11 1 

1 

m 

2.38 

12 : 



, ! 

• 

2.38 

13 

1 

1 

2.38  1 

14 

2.84 



' 

2.38  1 

15 

•>*•••• 

2.38 

16 

1 

1 

2.38 
2.38 

17 

1 

i 

18 

2.51 

2.38  1 

19 

1 

-       -                  '              -  • 

2.39 

2.88  1 

20.. 

1 1 

1 ^., i 

2.38 

Nov.     Dec. 


2.3S 
2.38 
2.38 
2.38 
2.3S 

2. 38 
2.38 
2L38 
2.38 
2.38 

2.38 
2.38 
2.38 
2:38 
2. 


2.38 
2.38 
2.38 
2.38 
2.45 


2-55 

2.  til 
2.iv^ 

in? 

2.t3 
2.^■<5 

*»  'A 


2.77 
%»£ 

iTT 

277 


2.72 
2.3? 

2.51 
2.H 
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Daily  gage  height,  in  feet,  of  Butt  Creek  at  Butte  Valley,  Cal.^for  1905-6 — Continued. 


Day. 

1 
Jan. 

Feb. 

1 
Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

1 

Sept. 

Oct. 

Nov. 

2.42 
2.42 
2.44 
2.43 
2.43 

2.43 
2.44 
2.43 
2.43 
2.45 

Dec. 

1905. 
21 



2.38 
2.38 
2.38 
2.38 
2.38 

2.38 
2.38 
2.38 
2.38 
2.38 
2.38 

2.76 

22 

;            :            1           , 

2.76 

23 

1 

1 

2.73 

24 

1 

1 

2.73 

25 

1                    .                   1 
1 .1 

, 

2.73 

26 

1 

2.76 

27 

'             i 

2.71 

28 ' 

2.68 

29 i ' 

2.68 

30 i ' ' 

2.67 

31 ' 

1                                            '               ' 

2.78 

1906. 
1 

2.85 
2.88 
2.91 
2.94 
2.96 

2.99 
3.a3 
3.03 
3.07 
3.10 

2.76 
2.83 
2.85 
2.93 
2.98 

4.66 
5.14 
7.69 
6.72 
5.45 

5.15 
5.53 
3.16 
3.00 
2.90 

2.82 
2.81 
2.75 
2.72 
2.70 
2.70 

2.70 

2.68 
2.68 
2.68 
2.69 

2.69 
2.69 
2.71 
2.71 
2.94 

2.95 
2.95 
2.97 
3.25 
3.65 

3.30 

3.24 

3.60 

4.09' 

3.75 

3.95 
3.65 
3.55 
3.42 
3.35 

3.30 
4.09 
4.10 

3.42 
3.31 
3.28 
3.25 
3.17 

3.15 
3.16 
b.24 
3.34 
3.46 

3.73 
5.75 
5.15 
4.30 
4.02 

3.78 
3.47 
3.35 
3.27 
3.27 

3.42 
4.22 
4.40 
4.90 
4.90 

4.56 
5.54 
4.20 
4.10 
5.00 
6.00 
1 

5.15 
4.50 
4.17 
4.02 
3.96 

4.06 
4.30 
4.38 
4.70 
4.72 

4.35 
4.45 
4.42 
4.41 

158 

4.70 
4.57 
4.53 
4.56 
4.73 

4.88 
4.87 
4.63 
4.43 
4.25 

4.13 
4.12 
422 
4.20 

4.28 

4.30 
4.33 
4.53 
4. 65 
4.80 

4.72 
4.78 
4.70 
4.72 
4.76 

4.65 
4.48 
4.33 
4.34 
4.37 

4.00 
3.83 
3.70 
3.72 
3.70 

3.71 
3.68 
3.67 
3.68 
3.84 

4.55 
450 
438 
420 
410 
3.97 

3.94 
3.99 
402 
442 
420 

422 
4  24 
3.87 
3.83 
3.83 

3.79 
3.92 
3.75 
3.68 
3.65 

418 
3.87 
3.71 
3.64 
3.39 

3.55 
3.47 
3.40 
3.33 
3.30 

3.27 
3.22 
3.21 
3.12 
3.09 

3.06 
3.13 
3.02 
2.98 
2.93 

2.90 
2.89 
2.87 
2.83 
2.81 

2.79 
2.77 
2.80 
2.78 
2.77 

2.75 
2.74 
2.74 
2.72 
2.72 

2.71 
2.71 
2.69 
2.69 
2.68 

2.68 
2.67 
2.66 
2.64 
2.62 
2.61 

2.61 
2.61 
2.61 
2.60 
2.59 

2.59 
2.59 
2.59 
2. 59 
2.58 

2.60 
2.61 
2.61 
2.61 

....... 

2.57 

2 

1 

3 

1                                                                          ' 

4 

■ 

5 

2.93 

6 

2.54 

7 

2.65 

8 

2.57 

2.43 

9 

10 

2.6i 

2.63 

11 

2.67 

12 

■ 

3.13 

13 

2.63 
2.61 
2.62 

2.55 

3.13 

14 

3.13 

15 

3.10 

16 

••«•«■• 

3.10 

17 

2.58 

3.11 

18 

1 

2,68 

19 

, 

2.63 

20 

1 

2.55 

2.63 

21 

1 

2.61 

2.59 

2.60 

23 

2.67 

24 

2.72 

25 

2.60 

3.28 

26 

4.43 

27 

2.55 

4  33 

28 

3.42 

29 

2.56 

2.45 

3. 10 

.30 

31 

NORTH  FORK  OF  FEATHER  RIVER  NEAR  BIG  BEND,  CAL. 

This  station  was  established  June  13,  1905.  It  is  located  300  feet 
above  the  head  of  the  Big  Bend  tunnel,  about  20  miles  north  of 
Oroville.     The  drainage  area  at  this  point  is   1,940  square  miles. 

The  channel  is  straight  for  500  feet  above  and  below  the  station, 
and  is  in  rock,  with  little  probability  of  change.  A  low-water  gage 
graduated  from  0.0  to  7.5  feet  is  bolted  into  rock  on  the  west  bank 
10  feet  below  the  measuring  section,  and  a  high-water  gage  gradu- 
ated from  7  to  22  feet  is  nailed  t )  a  poplar  tree  on  the  west  bank 
100  feet  above  the  measuring  section.  The  zero  of  the  gage  is 
870.22  feet  above  sea  level  and  7.89  feet  below  the  reference  bench 
mark,  which  is  a  knob  on  the  top  of  the  rock  to  which  the  low- 
water  gage  is  fastened. 

Discharge  measurements  are  made  by  means  of  a  boat  when  the 
gage  is  below  1 1  feet,  and  for  higher  stages  float  measurements  only 
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are  made  at  this  point,  while  check  measurements  are  made  2  miles 
downstream  from  the  cable  of  the  Golden  State  Power  Company. 
At  low  water  the  stream  at  the  station  is  about  85  feet  wide  and 
19  feet  deep,  with  a  uniform  but  sluggish  current.  During  1905  and 
1906  the  gage  was  read  every  other  day  by  Henry  Turner* 

Di»charge  measuremmU  of  North  Fork  cf  Feather  River  nectr  Big  Bend^  Cal.^  by  Spear 

and  Bevan,  in  1905-6. 


DaU*. 


1906. 

June  13 

July  13 

August  20 

September  16 

October  22 

December  5 

1906. 
February  2 4. 79 


Gase 
height. 

Dls- 
chaige. 

Feet, 

Sec-ft. 
3,750 

4.15 

2.75 

1,352 

2.14 

1,048 

2.07 

1,003 

2.15 

1,038 

2.25 

1,101 

Date. 


Qace  Dit- 

bel^t.      cbaig^ 


(I 


3,017 


1906.  Feet. 

March  13 12.25 

April  18 10. 24 

Aprll28 8.98 

June  6 9..K 

June7 9.08 

Julyl3 4.73 

AugUBtl2 303 

October  II 244 


Sec.-ft. 

13:230 

9,&fJ 

8,0S2 

8,ti&5 

3,0sn. 


Daily  gage  height,  in  feet,  of  Xorth  Fork  of  Feather  River  near  Big  Bend,  Col.,  for  1905-6. 


Day. 

Jan. 

1 

Feb. 

Mar.  ' 

1 

1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 
Oct. 

Nov. 

Dec. 

1905. 
1 

2.17 

"ii?', 
"ii?" 

"2.*  is" 

232 

2::;;..;::: 1 1 

1 

226 

206 

218 
215 
210 
208 

"216 

3 

1            1 

1 

22: 

4 

1 

'             ) 

206 

4 

206 

2  Zl 

5 

1 

i 

225 

6 

1 

224 

207 

227 

7 ' 1 

. 

225 

i                           1       ... 

221 

206 
206 

S:::::::;::::::::;::::::::::::::::::::::::::!::::::: 

212 

221 

10 ' 

217 

I      1 

11 : ' 1 ' 

205 

211 

2.17 

2.11 

12 ' ' 

2.16 
216 

13 1 ' 

2.75 

205 

213 

2.18  . 

21> 

14 

1 

, 

0  »» 

15 

1 



2.66 

217 

208 

207 

"266' 

■  '2  06* 

212 

"i'ii' 

'2."i7" 

'2.' is' 

16 

1            1 
1 

2  26 

17 '. 

1            1 

2  62 

215 

2  27 

18 ' 

19 1 ' 

2  60 

213 
210 

213 

2.10 
212 

2.18 

2.27 
2.37 
2.19 

irV. 

20 ' ! -. 

1 

21 ' 

255 

244 

22 ' ' 

215 

236 

23 

250 

220 

24 

_ 

2  34 

25 

2  46 

214 

211 

"267" 

"266* 

205 

218 

2.18 

1              ,              '                           1 
26 1 1 

■    229 

27 1 

2.35 

207 

"235* 
225 

220 

""2.*i9' 
218 

2.57 

23i& 

28 1 ! ; 

1     "^^ 

29 1 • 

234 

23f' 

30 1 1 

31 ' -.' - 

228 
' '6J25* 

1 

2.24 ; 

■2.24" 
"2.' 36" 
2.31  ' 

ia65 

8.95 

3.25 
3.20 

262 

245 

2 

4.80 



7.65 

11.80 

.    9.85 
I 

2.40 
3.02 
5.90 
4.60 

3 

258 
2  58 

230 

4 

5 

4.65 

7.30 

9.55 

.  10.60 

'ii.*26' 

9.55 
9.15 

'  "9. 65" 


6.23 

3.12 

2  50 

« 

4.54 

6.58  ' 
6.50  1 

"»'6."46' 

&76 

11.20 

5.85 

3.06 

258 
2  58 

7 

3.40 

2.Sl 

S 

2.35  1 

4.50 

9.60 

11.25 

"5.*  50 

3.00 

9 

2  55 
2  53 

....... 

3.66* 

128 

10 

2.:«)  . 

4.65 

10.70 

11.  S5 

5.25 

2  97 

1     ^* 
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Lcnly  gage  height^  infeet^  of  North  Fork  of  Feather  River  near  Big  Bend,  Cal.^for 

2905-6— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 
2.44 

Nov. 
2.80 

Deo. 

1906. 
11 

7.36 
13.45 
12.26 
10.06 

8.85 

9.00 

'  '8.*  90' 
8.76 

&20 

12 

2.96 

4.79 
4.81 

"ais' 

9.85 

11.20 

4.85 
4.73 
4.60 

3.08 
3.01 

*  'i'96' 

2.52 

18 

2.76 

5.10 

14 

2.46 

9.76 

10.05 

2.60 

2.44 

15 

2.76 

3.10 

16... 

13.23 

laao 

9.40 

9.30 

4.38 

2.68 

17 

6.51 

7.85 

2.83 

3.80 

18 

18.48 
19.90 
12.22 

10.25 
ia22 

8.86 

8.85 

4.22 

2.85 

2.68 
2.56 
2.55 

2.53 

19 

7.76 
8.20 

6.74 

2.73 

3.60 

20 

8.40 

8.40 

3.90 

2.78 

21 

7.^ 
ia35 

lass 
ii.'io' 
iaee" 

"9.*36" 
9.00 

2.67 

3.50 

22 

7.16 

8.97 

8.00 

7.90 

3.68 

23 

2.75 
2.73 

2.66 

3.80 

24 

&88 

8.10 

14.00 

7.60 

7.30 

3.60 

25 

2.60 

8.80 

26 

5.56 

8.75 

14.70 

7.90 

8.40 

11.05 

10.45 

'  *9.'35' 

&95 

3.53 

2.66 

15.40 

27 

2.55 

13.00 

28 

5.25 

9.80 

12.10 

6.68 

3.45 

9.56 

29 

2.40 

2.50 

30 

5l10 
4.88 

12.34 

8.40 

&39 

3.36 

2.65 

31 

— 1 

MISCELLANEOUS  MEASUREMENTS  IN  FEATHER  RIYER  DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  were  made  in  Feather 
Kiver  drainage  basin  during  1905  and  1906: 

Bailey  Creek  near  PrattviUey  Cal. — This  stream  is  a  tributary  of 
North  Fork  of  Feathw  River.  The  following  measurements  were 
made  a  short  distance  above  its  mouth. 

1905 — July  31:  Discharge,  2.6  second-feet. 
1906— May  23:  Discharge,  50  second-feet. 

September  5:  Dischaige,  3.3  second-feet. 

Berry  Creek  near  Berrycreek  post-office,  Cal. — ^This  creek  is  a  small 
tributary  of  the  North  Fork  of  Feather  River.  A  measurement  was 
made  September  11, 1906,  at  wagon  bridge  at  Berrycreek  post-ofl&ce: 

Width,  20  feet;  area,  27  square  feet;  dischaige,  8  second-feet. 

Big  Springs  near  PrattviUe,  Cal. — ^These  springs  discharge  into 
Hamilton  Branch  of  North  Fork  of  Feather  River.  The  following 
measurements  were  made  above  its  mouth: 

1905— June  13:  Discharge,  56  second-feet. 

July  5:  Discharge,  65  second-feet. 

August  8:  Dischaige,  69  second-feet. 

September  1:  Discharge,  50  second-feet. 

December  16:  Discharge,  61  second-feet. 
1906 — ^June  1:  Discharge,  150  second-feet. 

July  6:  Discharge,  56  second-feet. 

August  7:  Discharge,  61  second-feet. 
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BuU  Creek  near  PrattviUe,  Cal. — ^This  stream  is  a  tributary  of  North 
Fork  of  Feather  River.  The  following  measurements  were  m.ade  at 
the  bridge  on  Prattville-Sterling  road: 

1905 — July  11:  Dischaiige,  21  aecond-feet. 
1906— March  27:  Dischaiige,  156  second-feet. 

June  21 :  Discharge,  142  second-feet. 

July  20:  Discharge  54  second-feet. 

Clear  Creek  near  PrattviUey  Cal. — This  stream  is  a  tributary  of 
HamUton  Branch  of  North  Fork  of  Feather  River.  The  following 
measurements  were  made  in  1905  a  short  distance  above  its  mouth: 

July  5:  DischAtge,  29  second-feet. 
August  8:  Dischai^,  28  second-feet. 
September  1:  Dischaiige,  27  second-feet. 

Chester  Branch  of  Norfh  Fork  of  Feather  River  near  PraMviMe,  Cal. — 
The  following  measurements  were  made  at  the  wagon  bridge  at 
Chester,  Cal. : 

1905 — July  7:  Dischai^e,  35  second-feet. 

August  5:  Discharge,  23  second-feet. 

August  31:  Discharge,  21  second-feet. 

October  4:  Discharge,  23  second-feet. 
1906 — ^B£arch  1:  Discharge,  48  second-feet. 

June  23:  Discharge,  95  second-feet. 

July  11:  Dischai^e,  70  second-feet. 

September  5:  Discharge,  45  second-feet. 

Dotta  Spring  near  PrattviUey  Cal. — ^This  spring  discharges  into  North 
Fork  Feather  River.  The  following  measurements  were  made  400 
feet  above  its  mouth. 

1905 — June  12:  Discharge,  50  second-feet. 

July  3:  Dischai^e,  99  second-feet. 

August  5:  Discharge,  84  second-feet. 

September  2:  Discharge,  89  second-feet. 

October  18:  Discharge,  90  second-feet. 

December  14:  Discharge,  77  second-feet. 
1906— June  21:  Discharge,  122  second-feet. 

August  3:  Discharge,  94  second-feet. 

Feather  River  near  BidweU  Bar. — The  following  measurements  were 
made  2  miles  below  Bidwell  Bar  and  above  the  junction  with  North 
Fork  of  Feather  River  during  1905 : 

June  11:  Discharge,  1,525  second-feet. 
July  25:  Discharge,  410  second-feet. 
August  19:  Discharge,  279  second-feet. 
September  17:  Discharge,  256  second-feet. 

Floumoy  ditch  near  Genesee^  Cal. — This  ditch  diverts  water  from 
Red  Clover  Creek  for  irrigation  at  Floumoy's  ranch.  A  measure- 
ment was  made  August  21,  1906,  1}  miles  southeast  of  Floumoy,  a 
short  distance  below  the  point  of  diversion: 

Width,  4  feet;  area,  3.6  square  feet;  discharge,  9.5  second-feet. 
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Hamilton  Branch  of  North  Fork  of  Feather  River  near  PrattviUe,  Gal. — 
The  following  measurements  were  made  a  short  distance  below  its 
juDLCtion  with  Clear  Creek: 

1906 — July  5:  Discharge,  108  second-feet. 

August  8:  Discharge,  79  second-feet. 

September  1:  Discharge,  93  second-feet. 

October  2:  Discharge,  83  second-feet. 

December  15:  Discharge,  74  second-feet. 
1906 — June  1:  Discharge,  498  second-feet. 

July  6:  Discharge,  250  second-feet. 

August  7 :  Discharge,  139  second-feet. 

The  following  measurements  were  made  at  wagon  bridge  on  east 
side  of  Big  Meadow  and  below  its  junction  with  Rock  Creek: 

1906 — ^June  23:  Discharge,  169  second-feet. 
1906 — September  1:  Discharge,  232  second-feet. 

Hot  Springs  VaUey  Creek  at  Hot  Springs  Valley, — This  creek  is  a 
tributary  of  Warner  Creek.  The  following  measurements  were  made 
a  short  distance  above  its  junction  with  Warner  Creek: 

1905 — June  28:  Discharge,  44  second-feet. 

August  2:  Discharge,  30  second-feet. 

August  30:  Discharge,  28  second-feet. 

October  4:  Discharge,  25  second-feet. 
1906— May  23:  Discharge,  117  second-feet. 

July  11:  Discharge,  80  second -feet. 

September  4:  Discharge,  35  second-feet. 

Hossdkus  ditch  near  Geneseej  Oal. — This  ditch  diverts  water  from 
Little  Grizzly  Creek.  A  measurement  was  made  August  20,  1906,  1 J 
miles  southwest  of  Genesee  post-office  and  a  short  distance  below 
point  of  diversion: 

Width,  5  feet;  area,  3.5  square  feet;  discharge,  5  second-feet. 

Indian  Creek. — ^This  creek  is  one  of  the  principal  tributaries  of 
North  Fork  of  Feather  River.  The  following  measurements  were 
made  a  short  distance  above  its  mouth  during  1905: 

June  16:  Discharge,  321  second-feet. 
September  8:  Discharge,  106  second -feet. 

Indian  Creek  n^ar  Genesee,  Cal. — A  measurement  of  this  stream  was 
made  August  21,  1906,  one-half  mile  northwest  of  Floumoy's  and 
above  its  junction  with  Red  Clover  Creek: 

Width,  6.5  feet;  area,  4.3  square  feet;  discharge,  3.8  second-feet. 

Kin^  Creek  at  Hot  Springs  Valley,  Cal. — This  stream  is  a  tributary  of 
Warner  Creek.  The  following  measurements  were  made  at  crossing 
of  the  Prattville-Lassen  Peak  road,  one-half  mile  above  the  jimction 
with  Warner  Creek : 

1905 — June  28:  Discharge,  66  second -feet. 

August  2:  Discharge,  29  second-feet. 

August  30:  Discharge,  18  second -feet. 

October  4:  Discharge,  12.6  second-feet. 
1906— May  22:  Discharge,  151  second-feet. 

July  11:  Discharge,  117  second -feet. 
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Little  Grizzly  Creek  near  Genesee^  Col, — ^This  stream  is  &  tributary 
of  Indian  Creek.  A  measurement  was  made  August  20,  1906,  \\ 
miles  southwest  of  Grenesee  post-oflBce,  above  the  diversion  of  the 
Hosselkus  ditch: 

Width,  21  feet;  an«,  21  square  feet;  discharge,  14.7  second-feet. 

Middle  Fork  of  Feather  River  near  Beckvnthj  Col, — A  measurement 
of  this  stream  was  made  August  12,  1906,  2  miles  west  of  Beckwith. 
Cal.,  and  one-half  mile  above  its  junction  with  Grizzly  Creek: 

Width,  10  feet;  area,  4.4  square  feet;  discharge,  5  second-feet. 

North  Arm  Creek  near  TaylorsviUe,  Cal, — This  stream  is  a  tributary 
of  Indian  Creek.  A  measurement  was  made  August  22,  1906,  at 
"Dead  Fall"  bridge,  1}  miles  north  of  Taylorsville,  Cal: 

Width,  14  feet;  area,  12.4  square  feet;  discharge,  5.1  second-feet. 

North  Fork  of  Feather  River  near  Tyler,  Cal. — ^The  following  meas- 
urements were  made  at  the  bridge  on  the  Prattville-Red  Bluff  road: 

1905 — June  29:  Discharge,  52  w»cond-feta. 

August  2:  Db»ohargo,  17.4  second-feet. 

August  30:  Discharge,  12.4  second-feet. 

October  4:  Discharge,  11.4  second-feet. 
1905— May  23:  Discharge,  91  second-feet. 

July  10:  Discharge,  117  second-feet. 

North  Fork  of  Feather  River. — The  following  measurements  were 
made  a  short  distance  above  its  junction  with  Warner  Creek: 

1905 — August  30:  Discharge,  84  second-feet. 

October  3:  Discharge,  64  second-feet. 
J906-— May  23:  Discharge,  506  second-feet. 

July  11:  Discharge,  323  second-feet. 

North  Fork  of  Feather  River  near  PrattviMe,  Cal. — ^The  following 
measurements  were  made  at  Olsen's  ranch,  8  miles  northwest  of 
Prattville,  Cal.: 

190&-June  30:  Discharge,  286  second-feet. 

August  4 :  Discharge,  188  sect)nd-feet. 

August  29:  Discharge,  146  second-feet. 

October  3:  Discharge,  128  second-feet. 
1906— March  1 :  Discharge,  164  second-feet. 

May  22 :  Discharge,  805  second-feet. 

July  10 :  Discharge,  647  second -feet. 

PrattviUe  Branch  of  North  Fork  of  Feather  River  at  PrattviUe,  Cal. — 
The  following  measurements  were  made  800  feet  above  its  junction 
with  North  Fork  of  Feather  River: 

1905--June  12:  Discharge,  186  second-feet. 

July  7:  Discharge,  196  second-feet. 

Auj^ust  14:  Discharge,  180  second-feet. 

S«'pi<*mber  2 :  Discharge,  179  second-feet. 
1906 — January  5:  Discharge,  147  second-f^et. 

June  29:  Discharge,  303  second-feet. 

August  3:  Discharge,  227  second-feet. 
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Red  Clover  Creek  nexir  Geneseey  Cal, — Tliis  stream  is  a  tributary  of 
Indian  Creek.  A  measurement  was  made  August  21,  1906,  IJ  miles 
southeast  of  Floumoy's  and  above  diversion  of  Floumoy's  ditch: 

Width,  10  feet;  area,  11  square  feet;  discharge,  21  second  feet. 

Rock  Creek  near  PrattviUe,  Cal, — This  stream  is  a  tributary  of 
Hamilton  Branch  of  North  Fork  of  Feather  River.  The  following 
measurements  were  made  at  bridge  on  Prattville-Susanville  road: 

1905— June  24 :  Discharge,  12  second-feet. 

July  5:  Discharge,  7.4  second-feet. 

August  8 :  Discharge,  5  second-feet. 

September  1 :  Discharge,  2.1  second-teet. 

October  2:  Discharge,  1.5  second-feet. 

December  15:  Discharge,  0.5  second-foot. 
1906 — June  1 :  Discharge,  85  second-feet. 

July  6:  Discharge,  25  second-feet. 

August  7 :  Discharge,  25  second-feet. 

South  Fork  of  Feather  River  near  Enterprise,  Cal. — The  following 

measurements,  which  include  the  flow  in  the  Enterprise  ditch,  were 

made  a  short  distance  above  its  junction  with  Feather  River  during 

1905: 

June  11 :  Discharge,  246  second-feet. 
July  25:  Discharge,  64  second-feet. 
August  18 :  Discharge,  48  second-feet. 
September  17 :  Discharge,  34  second-feet. 

Spanish  Creek  near  Quinq/j  Cal, — This  stream  is  a  tributary  of 
Indian  Creek.  A  measurement  was  made  September  9,  1906,  at  the 
wagon  bridge,  2  J  miles  northeast  of  Quincy,  Cal. : 

Width,  40  feet;  area,  40  feet;  discharge,  44  second-feet. 

Squaw  Queen  Creek  near  Genesee,  Cal. — This  stream  is  a  tributary 
of  Red  Clover  Creek.  A  measurement  was  made  August  21,  1906, 
three-fourths  mile  southeast  of  Floumoy  and  500  feet  above  its 
junction  with  Clover  Creek: 

Width,  6  feet;  area,  3.6  square  feet;  discharge,  2.3  second-feet. 

Warner  Creek  near  Chester,  Cal, — This  stream  is  a  tributary  of  the 
North  Fork  of  Feather  River.  The  following  measurements  were 
made  at  bridge  on  Prattville-Red  Bluff  road: 

1905 — June  30 :  Discharge,  140  second-feet. 

August  5 :  Discharge,  81  second-feet. 

August  29:  Discharge,  63  second-feet. 

October  3 :  Discharge,  61  second-feet. 
1906— May  23;  Discharge,  320  second-feet. 

July  10:  Discharge,  268  second-feet. 

September  4 :  Discharge,  95  second-feet. 

Ward  Creek  near  Genesee,  Cal. — This  stream  is  a  tributary  of 
Indian  Creek.  A  measurement  was  made  August  22,  1906,  at 
Phelan's  ranch  house,  IJ  miles  above  its  junction  with  Indian  Creek: 

Width,  8  feet;  area,  3.2  square  feet;  discharge,  8.1  second-feet. 
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WiHov)  Creek  near  Chester,  Cat. — ^This  stream  is  a  tributary  of  North 
Fork  of  Feather  River.  The  following  measurements  were  made  at 
the  f v)r(l  on  the  Prattville-Red  Bluff  road : 

1905 — Juno  29:  Discharge,  4.1  Becond-leet. 

August  2:  Diachargo,  4.0  second -feet. 

October  4:  Discharge,  2.5  second-feet. 
1906 — May  23:  Discharge,  40  aecond-feet. 

Wolf  Creek  near  Greenxnllej  Col. — This  stream  is  a  tributary  of 
Indian  Creek,  discharging  through  swamp  in  west  ann  of  Indian  Val- 
ley. A  measurement  was  made  August  23,  1906,  one-fourth  mile 
southwest  of  Greenville,  Cal.,  above  its  junction  with  North  Canyon, 
a  stream  which  discharges  from  Round  Valley  Reservoir.  A  diver- 
sion of  3.4  second-feet  for  irrigation  is  made  above  point  of  measure- 
ment. 
Width,  3  feet;  area,  1.2  square  feet;  discharge,  1.8  second-feet. 

PRECIPrTATION   AND   EVAPORATION  DATA. 

The  following  tables  give  the  total  precipitation  and  evaporation, 
in  inches,  by  months  at  Prattville,  Cal. : 

Precipitation  and  evaporation  at  Prattville^  Cal. 

PRECIPITATION. 


Year. 

Jan. 

Fob. 

Mar. 

.\pr. 

May. 

June.  July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec.     AnmiaL 

1905. 
1906. 

!!  "16.20* 

6.45 

'ii42* 

6*73 

0.00 

4. 99     1. 42     a  34 

1 
0.17 
0.15 

a  70 
0.53 

0.28 
a20 

2.77 
3.91 

1.74    

14L68            M.(t2 

EVAPOR.\TION 

i9as. 

190(i. 

'.'. '  i.ao' 

6.95" 

"i.iti' 

'2.'84 

' 3.81 

2.58     2.77     3.86 

'  4.31 
3.42 

3.80 
2.72 

2.72 
3.06 

1.50 
1.28 

1.00 

a  41 

26.3.=; 

YUBA  RIVER  DRAINAGE  BASIN. 
DESCRIPTION   OF   BASIN. 


Yuba  River  is  a  tributary  of  Feather  River, which  it  enters  at  Marys- 
ville.  30  miles  above  the  junction  of  Feather  and  Sacramento  rivers. 
Tlio  entire  drainage  area  of  the  Yuba  is  about  1,327  square  miles,  of 
which  about  1 ,220  square  miles  are  above  the  gaging  station  at  Smarts- 
ville.  Its  extreme  length  is  about  60  miles,  and  extreme  width  56 
miles.  In  the  lower  stretches  of  the  river,  at  the  location  of  the  pres- 
ent gaging  station  and  in  the  valley  below,  the  channel  has  been  filled 
to  a  considerable  depth  with  debris  from  hydraulic  mining. 

The  drainage  basin  is  subdivided  into  5  small  basins,  namelv: 
North  Fork,  with  a  drainage  area  of  491.6  square  miles;  Middle  Fork, 
with  a  drainage  area  of  218  square  miles;  South  Fork,  with  a  drainage 
area  of  360  square  miles;  Deer  Creek, with  a  drainage  of  89.6  square 
miles,  and  Dry  Creek,  with  a  drainage  area  of  105.5  square  miles.    The 
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latter  tributary  discharges  into  the  main  river  about  5  miles  below 
the  gaging  station.  The  watershed  rises  gently  in  roimded  and  broken 
mountains,  to  the  crest  of  the  Sierra  Nevada,  which  at  the  headwa- 
ters of  the  Yuba  has  a  mean  elevation  of  about  8,200  feet,  with  peaks 
rising  to  a  height  of  9,100  feet.  From  Mount  Lincoln — a  peak  com- 
mon to  the  watersheds  of  the  Yuba,  American,  and  Truckee  rivers — 
to  a  point  about  2  J  miles  northeast  of  Mount  Weber,  the  summit  of 
the  Sierre  Nevada  divides  the  watershed  of  Yuba  River  from  that  of 
Truckee  River,  which  discharges  into  Humboldt  Basin.  Farther  north 
from  Mount  Weber  there  is  a  secondary  crest  which  divides  the  water- 
sheds of  Yuba  and  Feather  rivers,  the  watershed  of  the  latter  stream 
reaching  farther  east  to  a  less  elevated  divide  in  which  the  passes  are 
lower  than  those  of  the  easterly  crest. 

The  western  and  lower  portions  of  the  Yuba  drainage  basin  are 
composed  of  slate  and  kindred  rock,  very  much  eroded  and  merging 
into  the  gravel  and  alluvial  deposits  of  the  Sacramento  Valley.  The 
upper  portions  of  the  basin  are  composed  principally  of  lavas  and 
granites,  all  depely  eroded,  particularly  the  lavas.  A  stratum  of  ser- 
pentine traverses  the  watershed  of  the  Yuba  River  in  a  direction  gen- 
erally parallel  with  the  crest  of  the  Sierra.  North  Fork  rises  in  lavas 
which  vary  much  in  composition  and  hardness,  but  which  generally 
have  a  deep  soil  covering,  with  timber  and  brush  growth.  Middle 
Fork  rises  in  similar  lavas  and  granite.  The  main  and  tributary 
streams  fall  rapidly,  and  their  canyons  head  well  up  in  the  mountains. 
The  sides  of  these  canyons  are  covered  with  timber  and  brush,  which, 
with  the  deep  soil,  retain  the  moisture  and  feed  numerous  perennial 
springs.  In  the  case  of  North  Fork  this  is  particularly  noticeable. 
The  forests  of  its  watersheds  make  a  reliable  and  constant  stream. 
The  mean  annual  precipitation  for  the  basins  of  North  and  Middle 
forks  is  about  54  inches.  Warm  rains  on  soft  snow  sometimes  give 
high  flood  discharge,  but  snow  remains  on  the  higher  peaks  until  mid- 
summer. The  headwaters  of  South  Fork  lie  upon  a  broad  granite 
suriace  into  which  the  streams  have  not  cut  deeply  until  the  main 
stream  reaches  a  point  16  miles  from  the  summit,  where  it  drops  rap- 
idly into  a  deeply  eroded  canyon.  This  part  of  the  basin  has  a  pre- 
cipitation annually  of  about  60  inches.  The  entire  drainage  area  of 
the  Yuba  contains  nearly  100  small  glacial  lakes. 

YUBA   RIVER    NEAR    SMARTSVILLE,  CAL. 

This  station  was  established  June  2,  1903.  It  is  located  at  what  is 
called  '*The  Narrows,''  1  mile  from  Smartsville,  Cal.,  18  miles  from 
the  Southern  Pacific  Railroad  station  at  Wheatland,  Cal.,  and  20 
miles  from  Marysville,  Cal.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  177,  page  160, 
where  are  given  also  references  to  publications  that  contain  data  for 
previous  yeajs. 
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Discharge  meoiuremenU  of  Yuba  Rivtr  near  SmartsvUUy  Cal.,  in  1906. 


Date. 


Hydrographer. 


I 


Width. 


Ana  of 
section 


r       Gace 
hei^t. 


I      Dis- 
thATge, 


January  4 J.  R.  McKeel 

January  11 ^..do 

January  25 do 

January  30 do 

February  4. do 

February  9 P.  R.  8.  Buttemer. . . 

February  11....  J.  R.  McKeel 

February  15. .. .   R.  8.  Hawley 

Mareh9 do 

March  10 do 

March  23 do 

March  24 do 

April  10 Hawley  and  Sawyer . 

Aprill? W.C.Sawyer 

April  18 do 

April  26 do 

Ilay3 do 

May  4 do 

Mays do 

May  18 do 

July  10 ■  R.  S.  Hawley 

July  11 do 

J  uly  24 do 

July  25 do 

August  6 J.  R.  McKeel 

August  20 do 

August  30 do 

September  9 do 

September  16 do 

September  24...  = do 

October  2 :  R.  S.  Hawley 

October  25 ' do 


Feet. 

Sq.ft. 

Feet. 

Stc.-fi. 

73 

147 

1.70 

m 

T9 

153 

1.80 

tiOl 

190 

1,«D 

a»  ; 

XfSO 

189 

9S4 

5.70 

2.  aw 

187 

663 

5.40 

2,ro 

189 

575 

5.32 

1,900 

188 

631 

5.50 

2.4» 

260 

1,570 

&00 

asn 

210 

1,020 

ass 

5.34) 

210 

1,020 

ago 

5.550 

280 

1,850 

aso 

17. 4» 

300 

2,660 

12.20 

2».5a) 

240 

1,290 

7.20 

K.2W 

242 

1,340 

7.20 

a  100 

240 

1,380 

7.20 

ajTo 

210 

1,320 

&65 

6.t«0 

257 

1.690 

7.  TO 

11., "il) 

257 

1,580 

7.70 

laaoo 

260 

1,820 

a  15 

13.300 

173 

1,180 

ao7 

6,430 

162 

1,010 

2.47 

4,4« 

160 

965 

2.23 

4,030 

156 

710 

aos 

l.«7Ci 

156 

679 

a  75 

l.oM 

150 

560 

am 

1,000 

150 

505 

a45 

TDl 

150 

484 

a35 

»>1 

ISO 

4S9 

a25 

54h 

150 

469 

a3o 

577 

180 

487 

a2o 

575 

147 

440 

aio 

422 

146 

453 

a  10 

423 

Daily  gage  height,  in  feet,  of  Yuba  River  near  SmartMviUe,  Cal.yfor  1906. 


Day. 

Jan. 

1.8 
1.7  ■ 
1.7  ■ 
1.7 

1.7  1 

1.7" 

1.7  , 

1.7' 

1.6 

1.8 

1.8  ■ 
4.7 

a  7 
as 

11.0 
11.0 

a7 . 

17.0 

lao ; 
ao 

ao 

7.4 

7.0  1 

a  7 
a  3 

ai 
ao 
oa9 
as 
a7 , 
ao ' 

Feb. 

as 
as 
as 
a4 

a4 

a4 

a3 
a3 
a3 
a6 

as 
a4 
a3 
a4 
a3 

a7 
ai 
a4 
as 

7.0 

a4 

7.4 
7.7 
7.7 
7.8 

7.4 

as 
ao 

Mar. 

7.4 
7.0 
7.5 
7.3 

a9 

a  7 

as 
as 
as 
a9 

7.0 
12.0 

as 
as 
ai 

7.5 
7.2 

aao 
a7 
a6 

7.1 

a  6 
lao 

12.2 
11.6 

12.4 

as 

,    as 

ao 

a  4 

14.0 

Apr. 

a7 
a7 
ao 

7.5 

7.3 

7.2 
7.2 
7.3 
7.3 
7.3 

7.1 
7.0 
7.1 
7.0 
7.2 

7.2 
7.3 
7.3 
7.4 
7.5 

7.5 
7.5 
7.3 
7.0 

a7 

as 
ae 
a  4 
a7 
as 

1 

May. 

June. 

a3 
a4 
a? 
lao 
ao 

7.0 

as 
ai 
a3 

aa7 
7.0 

ao 
ao 
a7 
a7 

7.0 

as 
ao 
a2 
ao 

a3 
ao 
ai 

4.3 
4.2 

4.0 

as 
a7 
as 
as 

1 

July. 

as  1 

as 

4.0 

a7 1 
as ' 

a2, 
ao ' 
as 
ao 
as 

ai 
a4 
a3 

12 
1.8 

1.7 
1.6 
1.6 
1.4 
1.2 

1.1 
1.0 
1.0 

ao* 
as 

.7 
.6 
.5 
a.4 
.3 
.2 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

1 

7.1 
7.5 
7.9 

ao 
ai 

ao 
ao 
ao 
s.i 
ai 

a4 

7,6 

7.0 

•  7.1 

7.3 

a3 
a2 
ai 
a2 
a3 

a2 
ai 
ao 
as 
ao 

as 
a7 
ao 

7.7 

a7 
a3 

lao 
a  9 
a9 

9.8 

>a8 

as 
as 

97 

a7 

97 

97 

•  96 

a6 

96 

ao 

96 

as 

95 
95 
95 

9.5 
95 
96 
95 
95 

•  9  4 
94 
94 

•  94 
94 
94 

94 
93 
93 
93 
93 

93 
93 
93 
92 
92 

92 
92 
92 
92 

93 

93 
92 
92 
•  92 
92 

92 
92 
92 
92 
92 

92 
92 
9.2 
92 

91 

91 
91 
91 
91 
91 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
91 
91 
91 
91 

91 
91 
9»1 
90 
90 

90 
90 
90 
90 
90 
90 

9.0 

9.1 

9.1 

12L7 

lae 
lao 

9.7 
9.5 
9.5 
9.4 

9l4 

a4 

9.4 
9.4 
9.4 

>.« 

9.5 
9l4 
9.3 
9.3 

9.3 

a3 

9.3 

as 
as 

as 
as 
as 
a2 
as 

9.3 

2 

9.3 

3 

9,3 

4 

93 

5 

93 

6 

J::::::::::::::: 
1?::::::::::::::: 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

9.3 

93 

199 

192 

199 

17.0 
12.7 
11.7 

II.O 

ia7 

195 
19  4 

19  4 

10  4 
19  4 
11.4 

24 

1L4 

25 

ia4 

26 

27 

28 

ia> 

US 
12.$ 

29 

lis 

30 

114 

31 

124 

a  Estimated. 
Note.— The  datum  of  the  gage  was  lowered  10  feet  August  1. 
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Day. 


DaUy  dMcharge,  in  seccmd-feet^  of  Yuba  River  near  SmartsvUle,  Cal.,for  1906. 

July. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 


600 
555 
555 
555 
555 

555 

555 
555 

515 
600 

600 

3,590 

16,900 

11,500 

18,900 

18,900 
16,900 
48,000 
33,000 
13,000 

9,000 
6,810 
5,550 
4,730 
3,800 

3,400 
3,210 
3,040 

2,8eo 

2,700 
2,540 


Feb. 


2,390 
2,390 
2,390 
2,250 
2,250 

2,250 
2,120 
2,120 
2,120 
2,540 

2,390 
2,250 
2,120 
2,250 
10,200 

4,730 
3,400 
4,010 
11,100 
5,550 

10,700 
6,810 
7,850 
7,850 
8,230 

6,810 

11,100 

9,000 


Mar. 


6,810 
5,550 
7,150 
6,480 
5,260 

4,730 
4,990 
4,990 
4,990 
5,260 

5,560 
28,400 
12,500 
12,500 

9,400 

7,150 
6,160 
5,260 
4,730 
4,480 

5,850 
16,400 
18,400 
29,400 
26,400 

30,400 
15,900 
11,600 
9,000 
15,400 
40,600 


Apr. 


May. 


18,100 

13,500 

11,700 

9,100 

8,600 

8,300 
8,350 
8,700 
8,700 
8,600 

8,000 
7,700 
7,950 
7,500 
8,100 

8,100 
8,500 
8,500 
8,900 
9,200 

9,200 
9,200 
8,600 
7,650 
6,800 

7,050 
-7,000 
6,450 
7,350 
7,800 


9,000 
10,500 
12.400 
11,600 
13,000 

12,500 
12,500 
12,500 
13,600 
13,200 

14,400 

11,400 

8,600 

9,300 

10,000 

6,950 
6,700 
6,500 
6,800 
7,200 

7,150 
7.000 
6,500 
5,750 
8,900 

18,700 
18,200 
20,100 
13,700 
10,000 
8,800 


June. 


8,900 

9,350 

10,500 

25,600 

16,500 

12,200 
10,400 
9,200 
10,100 
11,700 

13,100 

18,000 

11,700 

8.700 

8.800 

14,100 

9,450 

7,200 

11,700 

10,300 

8,400 
8,200 
8,100 
6,100 
6,000 

5,700 
5,400 
5,300 
5,000 
5,100 


Aug. 


5,200 
6,000 
6,600 
6,000 
5,800 

5,300 
5.000 
4,800 
4,550 
4,520 

3,720 
4,320 
4,120 
3.920 
3,130 

2,950 
2,780 
2,780 
2,450 
2,160 

2,030 
1,900 
1,900 
1,880 
1,760 

1,650 
1,540 
1,440 
1,340 
1,250 
1,170 


1,040 
920 
920 
860 
860 

860 
860 
800 
800 
800 

800 
740 
740 
740 
740 

740 
680 
680 
680 
680 

680 
680 
680 
680 
680 

620 
620 
620 
620 
620 
620 


Sept. 


620 
560 
560 
560 
560 

560 
560 
560 
500 
500 

500 
500 
500 
500 
560 

560 
500 
500 
500 

500 

500 
500 
500 
500 
500 

500 
500 
500 
500 
440 


Oct. 


440 
440 
440 
440 
440 

380 
380 
380 
380 
380 

380 
380 
380 
380 
380 

380 
440 
440 
440 
440 

440 
440 
440 
380 
380 

380 
380 
380 
380 
380 
380 


Nov. 


380 

440 

440 

5,000 

1,540 

1,040 
800 
680 
680 
520 

520 
520 
520 
520 
520 

740 
680 
520 
560 
560 

560 
560 
560 
560 
560 

560 
560 
560 
500 
560 


Dec. 


560 
560 
560 
560 
560 

560 

560 

1,880 

1,170 

1,880 

16,800 
5,850 
4,100 
3,100 
2,850 

2,700 
2,600 
2,500 
2,350 
2,350 

2,350 
2,350 
3,700 
3,700 
11,300 

22,800 
8,000 
6,000 
4,300 
5,300 
5,300 


Note.— These  discharges  were  obtained  partly  by  rating  tables  and  partly  by  the  Indirect  method 
for  shifting  channels. 

Monthly  discharge  of  Yuba  River  ne^r  SmartsvilCe,  Cat.  ^  for  1906. 

[Drainage  area.  1,220  square  miles.] 


Month. 


January 

February 

March 

April 

liay 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 


48,000 

11,100 

40,600 

18,100 

20,100 

25,600 

6,600 

1,040 

620 

440 

5,000 

22,800 


48,000 


je  in  second-feet. 

Minimum. 

Mean. 

515 

7,560 

2,120 

4,970 

4,480 

12,000 

6,450 

8,770 

5,750 

10,800 

5,000 

10,000 

1,170 

3,350 

620 

744 

440 

520 

380 

403 

380 

757 

560 

4,130 

380 

5,330 

Total  In 
acre-feet. 


465,000 

276,000 

738,000 

522,000 

664,000 

595,000 

206,000 

45,700 

30,900 

24,800 

45,000 

254,000 


Run-ofl. 


Sec.-ft.  per 
sq.  mile. 


3,870,000 


6.20 
4.07 
9.84 
7.19 
885 
&20 
2.75 
.610 
.426 
.330 
.620 
3.30 


4.37 


Depth  In 
inches. 


7.16 

4.24 

11.34 

8.02 

10.20 

9.15 

3.17 

.70 

.48 

.38 

.69 

3  91 


59.43 


NoTK.— Values  are  rated  as  follows:  February  and  March,  excellent;  June,  November,  and  Decem- 
ber, fair,  on  account  of  the  lack  of  measurements:  remainder  of  1906,  good. 

BEAR   RIVER   DRAINAGE   BASIN. 


DESCRIPTION    OF   BASIN. 


Bear  River  drains  an  area  of  287  square  miles  between  Yuba  and 
American  rivers.  Its  headwaters  do  not  reach  back  to  the  crest  of  the 
range,  so  that  it  seldom  receives  precipitation  in  the  form  of  lasting 
snow.     It  is  torrential  in  character,  having  n«  forested  areas  except 
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in  its  upper  portion.  The  rainfall  records  kept  by  the  Central  Pacific 
from  Auburn  to  Emigrant  Gap  are  indicative  of  the  precipitation  in 
the  southern  part  of  its  basin.  A  28-year  record  at  Grass  Valley  in  the 
northern  portion  of  its  watershed  gives  a  mean  of  49.41  inches. 


BEAR   RIVER   ABOVE   WHEATLAND,    CAL. 

This  station  was  established  on  October  8,  1904.  It  is  located  about 
800  feet  below  McCourtney  Crossing  and  8  miles  above  Wheatland. 
The  conditions  at  this  station  and  the  bench  marks  are  described  in 
Water-Supply  Paper  No.  177,  page  165,  where  are  given  also  refer- 
ences to  publications  that  contain  data  for  previous  years. 

Discharge  measurements  of  Bear  River  above  Wheatlandy  CaL,  in  1906. 


Date. 


FebraarylO. 
February  26. 


Ilydrographer. 


Width. 


Area,  of 
section. 


Gaxe 

height. 


Dis- 


F.  R.  8.  Buttemer. 
....do 


^"7 
March  10 do 

March  18 ' do 

April  12 1  W.  C.  Sawyer 

April  19 1 do 

April  27 do 

April  27 1 do 

May  19 ' do 

July  12 1  R.  8.  Hawley 

July  24 ' do 

July  25 1 do 

Octobers : do 


I 


Feet. 

Sq.ft. 

Feet. 

Stc.-ii. 

123 

117 

4.55 

jS 

156 

323 

6.10 

\a 

118 

222 

4.97 

SL 

137 

284 

5.60 

1.-13. 

144 

232 

5l34 

9^^ 

139 

181 

4.83 

bX 

140 

186 

4.85 

6B4 

141 

236 

5.22 

9S 

130 

122 

4.02 

TA 

53 

57 

3.57 

.ft 

58 

38 

a30 

75 

61 

3.28 

^ 

25 

20 

3.06 

Daily  gage  height,  infect,  of  Bear  River  above  Wheatland,  Cat.,  for  1906. 


Day. 


Jan.   Feb.  ,  Mar.  '  Apr. 


May. 


June.  July. 


AuK-  Sept.   Oct.  i  Nov.  D^:. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


Z.2 
3.1 
3.1 
3.1 
3.0 

ao 

3.1 

ao 
ao 
ao 

ao 
a  9 

10.35 

6.8 

10.5 


16 1  11.65 

17 1  a5 

18 14.55 

19 1  12.25 

20 '  9.5 


31. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


6.5 
6.0 
5.7 
5.4 
5.2 

5.0 
4.9 
4.8 
47 
47 
4.6 


4  6 
46 
4.5 
4.5 
4.5 

4.4 
4.4 
4.4 

45 
4.6 

4.7 
4  5 
4.5 
44 
6.4 

5.4 
5.1 
49 
6.9 
5.9 

7.7 
6.7 
7.3 
6.5 
6.9 

6.1 

6.56 

7.0 


6.0 
6.7 
5.5 
6.5 
5.8 

as 
a3 
ai 
ao 

4.9 


a7 

7.3 
6.8 
&4 

a2 

ao 
a  8 
ao 
a4 
a5 


48 

a7 

7.55 

a4 

6.3 

a2 

7.6 

ai 

a7 

ao 

6.6 

ao 

6.1 

49 

a7 

49 

a  4 

4.8 

a2 

48 

a  7 

48 

7.2 

47 

as 

4.75 

11.7 

485 

10.5 

ai 

12.3 

48 

as 

49 

7.2 

ao 

as 

4  7 

7.4 

47 

ia25 

4  5 
46 
4.5 
44 
44 

44 

43 
43 
4.3 
43 

44 
4.4 

4.3 
4  2 
46 

43 
42 
42 
4.1 
41 

41 
41 
40 
4.0 
445 

ao 

a  85 
&65 
a  6 
ao 
a  4 


a2 

a  9 

a  2 

ao 

a9 

a  2 

ao 

as 

ai 

ao 

as 

ai 

a4 

a7 

ai 

a7 

a7 

ai 

a2 

a7 

ai 

ao 

4.8 
4.7 

4  6 
4.7 
4.5 
4.5 
4.4 

49 
45 
44 
4.3 
4.3 

42 
4.2 
4.2 
4.2 

41 

41 
41 
41 
4  0 
40 


a7 
ao 
a  6 

a6 
a5 
a5 
a5 
a  4 

a4 
a4 
as 
as 
as 

as 
as 
a2 
as 
as 

a2 
a2 
a2 
a2 
a  2 
a2 


ai 
ai 
ai 

ai 
ai 
ao 
ao 
ao 

ao 
ai 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 
ao 


ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ai 
ai 

ai 
ai 
ai 
ai 
ai 

ao 
ao 
ao 
ai 
ai 

ai 
ai 
ai 
ai 
ai 


ao 
ao 
ao 
ao 
ao 

ao 
ao 
ao 
ao 
ao 

ao 
ao 

3.1 

ai 
ao 

ao 
ai 
ai 
ai 
ai 


a 

a 
a 
a 

a 
a 
a 
a 
a 
a 


ai 
ai 
a2 

4.45 

a9 

a6 

35 

a4 
as 
as 

as 
as 
as 
as 
as 

a4 

as 
as 
as 
as 

as 
as 
as 
as 
as 

a2 
a2 
as 
as 
as 


3.3 
i." 


i:.^ 


4.. 

i: 


1" 

3.: 

a 

it 
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R^ing  table  for  Bear  River  above  Wheatland,  Cal.for  190^1906. 


Gage 
height. 

Di9- 
ctaai^ge. 

Oage 
height. 

Di»- 
chaiSB.  1 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.00 

20 

4.10 

328 

3.10 

33    1 

4.20 

375 

3.20 

49 

4.30 

435 

3.30 

60 

4.40 

475 

3.40 

92 

4.50 

530 

a50 

118 

4.00 

585 

a.eo 

146 

4.70 

645 

3.70 

177 

4.80 

710 

aao 

210 

4.90 

780 

3.90 

248 

5.00 

855 

4.00 

285 

1 

5.10 

930 

Di8- 

chaige. 

Oage 
heifi^t. 

Dis-     ■ 
charge. 

Oage 
hnight. 

Dls- 
chaxge. 

Sec.^, 

8ec.-fl. 

Feet 

Sec.-ft. 
2,640 

Feet. 

1,0I5 

6.60 

8.80 

6,640 

1.105 

6.80 

2,935 

9.00 

7,060 

1,200 

7.00 

3»2ao 

10.00 

9,160 

1,300 

7.20 

3,575 

11.00 

11,360 

1,405 

7.40 

3,910 

12.00 

13,660 

1,515 

7.60 

4,265 

laoo 

15,9eM> 

1,625 

7.80 

4,685 

14.00 

18,360 

1,740 

8.00 

5,020 

1,860 

8.20 

5,410 

2,105 

8.40 

5,810 

2,365 

8.60 

6,220 

NoTK.— This  table  is  based  on  dischaige  measurements  made  during  1904-1906,  and  is  well  defined 
between  gage  heights  3.1  feet  and  5.1  feet. 

Monthly  ditcharge  of  Bear  River  above  Wheatland,  Cat.,  for  1906, 

(Drainage  area,  263  square  miles.] 


Month. 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  seoond^feet. 

Total  in 

Run-off. 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

Sec.-ft.  per 
sq.  mile. 

Depth  in 
ii^hes. 

19,700 

20 

3,130 

192,000 

11.90 

13.72 

4,450 

475 

1,500 

88,300 

5.70 

6.04 

21,400 

710 

3,970 

244,000 

15.10 

17.41 

6,430 

645 

1,300 

82,700 

5.28 

5.89 

6,J20 

285 

870 

53,500 

8.31 

3.82 

1,860 

285 

644 

38,300 

2.45 

2.73 

246 

49 

113 

6,950 

.430 

.60 

49 

20 

26.5 

1,630 

.101 

.12 

33 

20 

26.1 

1,550 

.009 

.11 

33 

20 

26.7 

1,640 

.102 

.12 

502 

33 

90.7 

5,400 

.345 

.38 

13,400 

09 

1,770 

100,000 

6.73 

7.76 

21,400 

20 

1,130 

820,000 

4.29 

58.50 

Note. — These  values  axe  fair. 


AMERICAN   RIVER   DRAINAGE   BASIN. 


DESCRIPTION   OF   BASIN. 

American  River  drains  an  area  of  about  2,000  square  miles  of  the 
-western  slope  of  the  Sierra  Nevada.  This  drainage  basin  lies  between 
those  of  the  Bear  and  Yuba  rivers  on  the  north  and  that  of  Con- 
sumnes  River  on  the  south.  It  has  three  main  forks,  heading  in  the 
summit  of  the  range,  which  reaches  an  elevation  of  about  9,000  feet. 
The  country  lying  between  these  main  forks  is  drained  by  numerous 
small  tributaries.  The  formation  in  the  higher  and  greater  portions 
of  this  basin  is  of  granite,  with  a  considerable  timber  growth.  The 
flow  is  rather  torrential  during  the  winter  months,  due  to  the  large 
area  of  barren  and  sparsely  timbered  country  in  the  lower  portion  of 
the  watershed.  The  precipitation  on  the  higher  elevations  is  in  the 
form  of  snow,  which  usually  melts  late  in  the  spring.  Rainfall  records 
have  been  kept  along  the  line  of  the  Central  Pacific  Railroad,  which 
follows  the  ridge  to  the  north  of  North  Fork. 

8591— IBB  213—07 10 
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The  mean  annual  rainfall  at  Auburn  is  33.40  inches,  that  at  Colfax 
47.4  inches,  and  at  Cisco  and  Emigrant  Gap  about  50  inches.  At 
Georgetown,  between  North  and  Middle  forks,  a  30-year  record  has 
an  average  of  56.72  inches,  and  at  Placerville,  above  South  Fork, 
another  of  about  the  same  length  shows  43.58  inches. 

There  are  several  small  lakes  in  the  upper  reaches  of  this  basin,  the 
capacity  of  a  few  having  been  increased  by  the  construction  of  low 
dams  at  their  outlets.  Their  water  is  stored  for  mining  purposes  dur- 
ing the  low-water  flow  and  is  used  entirely  within  the  drainage  basin. 


AMERICAN    RIVER    NEAR   FAIROAKS,    CAL. 

This  station  was  established  November  3,  1904,  at  Fairoaks  Bridge, 
near  Fairoaks.  The  conditions  at  this  station  and  the  bench  m&rb 
are  described  in  Water-Supply  Paper  No.  177,  page  176,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Dueharge  meattaremenU  of  American  River  near  Fairoaks.  Col.,  in  1906. 


Date. 


February  13. .. 

lUich3 

AprU6 

April  13 

April  23 

April  30 

April  30 

Iliy21 

May  21 

June  11 

Jane  18 

June  26 

July? 

July  16 

July  27 

August  8 

September  3... 
November  26 . . 
November  27... 


Hydrographer. 


F.  R.  S.  Buttemer.. 

do 

R.  8.  Hawley 

W.C.  Sawyer 

do 

do 

do 

do - 

do 

do 

do 

do 

do 

do 

do 

Sawyer  and  Martin 

W.  F.  Martin 

do 

R.  S.  Ilawley 


Width. 

Area  of 
section. 

aa«e 

Dis- 
chaige. 

Feet. 

Sq.n- 

Feet. 

Sec.-fl 

300 

i,«o 

3. 66 

2,090 

3S2 

2,180 

5.95 

&:« 

300 

2,400 

7.30 

9,CT 

376 

2,580 

7.26 

9.970 

367 

2,940 

8.54 

13,900 

352 

2,490 

7.24 

%Gi 

352 

2,300 

7.15 

10.30D 

354 

2,640 

7.80 

ll,50f' 

354 

2,680 

7.90 

11. 800 

370 

3,510 

10.50 

ao.eDc 

380 

3,000 

9.00 

15. 9» 

300 

2,770 

8.35 

13,200 

366 

2,620 

7.90 

12.100 

354 

1.730 

5.40 

5.3« 

345 

1,260 

4.00 

2.7*1 

248 

854 

2.68 

l.Xv 

210 

648 

1.75 

564 

206 

630 

1.64 

€*' 

206 

560 

1.45 

« 

Daily  gage  height  j  in  feet,  of  American  River  near  FairotxJcs,  Col.,  for  1906, 


Day. 

Jan. 

1.5 
1.4 
1.4 
1.5 
1.2 

1.2 
1.5 
1.2 
1.4 
1.2 

1.4 
1.75 
5.85 
8.3.5 

a  75 

Fob. 

3.tt5 

3.55 

3.7 

3.6 

3.65 

3.75 

3.7 

3.75 

3.8 

4.1 

3.a5 

3.7 

3.75 

4.2 

6.05 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.8 

6.4 

7.9 

7.65 

6.3 

5.95 

5.95 

5.95 

6.1 

6.15 

6.45 

9.25 

9.7 

12.85 

11.35 

10.4 
9.6 
8.8 
&25 
7.4 

7.1 

7.15 

7.6 

7.35 

7.65 

"■7.'2* 
7.2 
7.65 

7.6 
8.46 
&45 
9.2 
10.4 

0.85 

10.3 

10.25 

9.6 

9.75 

10.1 
9.85 
&7 
&0 
&05 

9.1 
9.46 

las 

9.76 
9.1 

&7 

9.0 

9.25 

9.25 

9.76 

10.8 

11.0 

9.95 

9.1 

8.9 

7.46 

8,35 

8.25 

8.0 

8wl5 

7.4 

7.25 

7.05 

6.9 

6.2 

6.0 

5l85 

5.8 

5.9 

6.65 

3.35 

3.15 

3.2 

3.1 

2.95 

2.75 

2.7 

2.76 

2.7 

2.65 

2.7 

2.7 

2.45 

2.4 

2.A 

1.8 

1.75 

1.8 

1.7 

1.8 

1.65 

1.6 
1.6 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.3 

1.4 

1.35 

1.3 

1.3 

1.3 
1.3 
L3 
1.3 
1.3 

1.3 

1.25 

1.2 

1.25 

1.2 

1.35 

1.4 

1.55 

1.95 

3.4 

2.75 

2L25 

1.9 

1.75 

1.6 

1.6 

1.55 

L6 

1.6 

1.6 

L5 

2 

1.5 

3 

L5 

4 

1.5 

6 

L5 

6 

L5 

7 

1.5 

8 

lU 

0 

2.75 

10 

2.45 

11 

12 

13 

14 

15 

lass 

7.15 
\.^ 
3.7 
3.3 
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Daily  gage  height^  in  feet,  of  American  River  near  Fairoaks,  Cal.^for  1906 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

9.8 

9.85 

9.45 

8.25 

8.8 

9.7 

10.25 

10.25 

9.4 

8.35 

8.1 

7.1 

6.85 

6.85 

6.65 

July. 

Aug. 

Sept. 

1.7 
1.6 
1.5 
1.5 
1.4 

1.4 
1.3 
1.3 
1.3 
1.35 

1.3 

1.35 

1.4 

1.3 

1.35 

Oct. 

1.2 

1.25 

1.2 

1.25 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.35 

1.4 

1.35 

1.4 

Nov. 

1.7 
1.8 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 
....... 

I>ec. 

16 

9.3 
10.55 
15.45 
15l5 

9.85 

6.85 

6.25 

5l2 

5.05 

4.9 

4.4 

4.05 

4.25 

40 

3.7 

3.65 

6.05 

6.0 

5.3 

8.35 

&6 

9.35 

&35 

7.0 

&65 

7.0 

6.5 

&5 

7.8 



8.85 

8.3 

6.65 

6.2 

6.0 

6.0 

8.1 

9.95 

13.35 

12.65 

12.00 
10.45 
9.15 
7.85 
&45 
9.25 

8.0 
8.0 
8.1 
7.85 

7.7 

7.6 
8.2 
8.7 
8.5 
7.95 

7.65 

&3 

8.45 

8.2 

7.6 

7.75 

7.5 

7.7 

7.35 

7.25 

7.7 

7.6 

7.4 

7.15 

7.1 

9.75 
9.7 
11.75 
11.25 

8.85 

5.45 

5.3 

5.0 

4.8 
4.6 

4.6 
4.4 

4.35 
4.35 
44 

435 

415 

3.95 

3.95 

3.7 

3.5 

2.25 

2.2 

2.15 

2.1 

2.1 

2.1 

2.15 

2.1 

2.0 

2.0 

1.85 

1.9 

1.7 

1.7 

1:7 

1.75 

2.85 

17 

2.65 

18 

2.56 

19 

2.5 

20 

21 

2.45 
2.4 

22 

2.8 

23 

3.65 

24 

3.65 

25 

5.7 

26 

27 

28 

9.95 
9.45 
6.25 

29 

30 

31 

5.15 

5.5 

5.8 

Rating  table  for  American  River  near  Fairoaks,  Cal.,/or  1906. 


Gage 
height. 


Feet. 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


Dis- 
charge. 


Gage 
I  height. 


Sec.'ft. 
300 
340 
380 
420 
470 
520 
570 
630 
690 

-  760 
830 


Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Dis- 
charge. 

Sec.-/t. 
910 
990 
1,070 
1,160 
1,250 
1,350 
1,450 
1,550 
1.650 
1,760 
1,S70 


hei^t. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

3.40 

1,980 

aso 

2,090 

aoo 

2,200 

3.70 

2,310 

3.80 

2,420 

3.90 

2,540 

400 

2,660 

420 

2,920 

4  40 

3,260 

460 

3,620 

480 

3,980 

Gage 
leiimt. 


heig] 


Feet. 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
&20 
6.40 
6.60 
6.80 
7.00 


Dis- 

Gage 
height. 

Feet. 

Dis- 

charge. 

charge. 

Sec.-ft. 

Sec.-ft. 

4,380 

8.00 

12,100 

4,780 

9.00 

15,380 

5,180 

10.00 

18,980 

5,600 

11.00 

22,900 

6,040 

12.00 

27,100 

6,540 

13.00 

31,300 

7,060 

14  00 

35,500 

7,680 

15.00 

30,700 

8,100 

16.00 

43,900 

8,620 

9,140 

NOTB.— This  table  is  based  on  19  discharge  measurements  made  during  1906,  and  is  well  defined 
bet^ween  gage  heights  1.4  feet  and  10.5  feet. 

Monthly  discharge  of  Avurican  River  near  Fairoalut,  Cat.,  for  1906. 


Month. 


Di8Charg:e  in  second-feet. 


Maximum  ,  Minimum. '    Mean. 


Total  in 
acre-feet. 


January 

February 

March 

April 

liay 

June 

July 

August 

September 

October 

November 

December 

The  year 


41,800 

300 

7,010 

16,600 

2,140 

5,830 

32,800 

6,410 

13,900 

20,500 

9,420 

0 12, 100 

26,000 

9,420 

15.000 

22,900 

8,230 

15,900 

13,200 

2.090  1 

6,180 

1,920 

520 

1,010 

570 

340 

433 

380 

300  1 

338 

1.980 

360 

567 

19,900 

420 

3,900 

41,800 


300 


6.850 


431,000 

324,000 

855,000 

720,000 

922,000 

946,000 

380,000 

62,100 

25.800 

20,800 

33,700 

240,000 


4,960,000 


<s  Discharge  for  April  11  and  12  interpolated. 
Note.— These  values  are  excellent. 
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SAN  JOAQUIN  RIVER  DRAINAGE  BASIN. 
DBSCRIPTION  OF  BASIN. 

San  Joaquin  River  is  divided  into  two  distinct  parts.  The  valley 
portion  forms  the  central  drainage  line  of  the  San  Joaquin  Valley, 
and  during  the  spring  is  navigable  for  100  miles  or  more.  Stanis- 
laus, Tuolumne,  Merced,  and  Eangs  rivers  are  the  largest  streams 
in  this  portion  of  the  drainage  basin.  The  waters  of  Kings,  Kaweah, 
Tule,  and  Kern  rivers,  which  are  located  in  the  portion  of  the  San 
Joaquin  Valley  south  and  east  of  Fresno,  although  forming  a  por- 
tion of  the  drainage  of  San  Joaquin  River,  seldom  reach  this  stream, 
their  entire  flow,  except  in  extreme  flood,  being  diverted  and  used 
for  irrigation  at  points  where  they  emerge  from  the  foothills.  The 
valley  is  fertile  and  almost  destitute  of  timber.  The  mountainous 
portion  of  the  stream  drains  the  western  slope  of  the  Sierra  Nevada 
between  Merced  River  on  the  north  and  Kings  River  on  the  south, 
the  crest  of  its  divide  reaching  an  elevation  of  13,000  feet  in  Mount 
Lyell  and  an  elevation  of  14,000  feet  in  Mount  Goddard.  There 
are  numerous  tributaries  in  this  portion  of  the  drainage  basin,  many 
of  which  have  their  source  in  the  high  elevations.  The  formation  is 
of  granite,  which  in  the  upper  reaches  is  bare  and  sharply  marked  by 
glacial  action.  The  middle  reaches  of  the  basin  are  well  timbered, 
the  timber  diminishing  on  the  lower  foothills,  which  have  a  cover- 
ing of  brush  and  grass.  The  precipitation  takes  the  form  of  snow 
on  the  higher  elevations.  The  fall  of  the  river  is  rapid,  with  many 
favorable  locations  for  power  development.  There  are  numerous 
lakes  in  the  upper  reaches  of  the  basin.  A  storage  reservoir  has  been 
constructed  on  North  Fork,  which  will  tend  to  further  regulate  the 
flow  of  the  river. 

MAIN  SAN  JOAQUIN  RIVER. 
SAN    JOAQUIN    RIVER   AT   HERNDON,    CAL. 

The  gage  rod  at  this  station  was  established  by  the  engineering 
department  of  the  Southern  Pacific  Railroad  Company  in  1879. 
The  old  trestle  bridge  was  torn  down  by  the  railroad  company  during 
1899  and  a  new  iron  structure  was  erected  in  its  place.  The  con- 
ditions at  this  station  and  the  bench  marks  are  described  in  Water- 
Supply  Paper  No.  177,  page  184,  where  are  given  also  references  to 
publications  that  contain  data  for  previous  years. 
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Daily  gage  height,  in  feet,  of  San  Joaquin  River  at  Hemdon,  Cal.,for  1906. 


Day. 


1. 
2. 
3 

4. 
5 

6 

7, 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
30 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 

1 

1 
Feb. 

Mar. 

Apr. 

1 
May. 

6.4 

June. 

July. 

Aug. 

Sept. 

Oct. 
•  3.2 

Nov. 
3.0 

Dec. 

2.65 

3.25 

4.2 

8.5 

8.4    ' 

10.6 

8.2 

4.36 

2.6 

2.65 

3.25 

3.76 

7.0 

6.76 

8.25  1 

11.25 

7.65 

4.35 

3.2 

3.0 

2.6 

2.65 

3.1 

3.75 

6.65 

7.5 

8.5 

11.4 

7.2 

4.35 

3.2 

3.0 

2.6 

2.65 

3.1 

5.6 

6.6 

8.36 

a  76  ' 

12.6 

7.0 

4.26 

3.2 

3.0 

2.5 

2.65 

3.1 

4.5 

6.35 

8.6 

8.65 

12.25 

7.0 

4.26 

3.2 

3.0 

2.5 

2.65 

3.1 

4.25 

5.75 

9.4 

9.36 

12.0 

7.0 

4.25 

3.2 

3.0 

2.5 

2.65 

3.1 

4.1 

5.65 

9.65 

8.5 

12.0 

6.65 

4.2 

3.1 

3.0 

2.5 

2.65 

3.1 

4.0 

5.65 

10.0 

9.0 

11.75 

6.6 

4.2 

3.1 

3.0 

2.6 

2.65 

3.1 

4.2 

6.0 

9.75 

10.25 

11.66 

6.6 

4.2 

3.1 

3.0 

2.6 

2.65 

3.0 

4.25 

6.5 

11.0 

11.0 

11.0 

6.4 

4.0 

3.1 

3.0 

2.6 

2.65 

3.0 

4.25 

7.35 

12.35 

11.6 

10.65 

6.25 

4.0 

3.1 

3.0 

2.5 

2.65 

3.0 

6.75 

6.65 

12.0 

12.5 

11.0 

6.25 

3.65 

3.1 

3.0 

2.6 

2.65 

3.0 

6.35 

6.65 

11.25 

12.75 

10.65 

6.6 

3.65 

3.1 

3.0 

3.0 

10.5 

3.25 

&0 

&4 

10.2 

11.75 

10.65 

6.5 

3.6 

3.1 

3.0 

3.6 

6.5 

3.4 

10.0 

6.65 

9.65 

11.5 

10.65 

6.4 

3.5. 

3.1 

3.0 

3.25 

4.V 

3.4 

8.5 

6.65 

9.0 

12.0 

10.6 

6.2 

3.6 

3.1 

3.0 

3.25 

4.0 

3.65 

7.2 

6.65 

9.25 

13.0 

10.6 

6.2 

3.5 

3.1 

3.0 

3.1 

4.0 

4.2 

7.0 

7.0 

9.6 

12.0 

10.5 

6.1 

3.4 

3.0 

3.0 

3.0 

13.0 

4.2 

6.0 

7.5 

10.4 

12.35 

10.0 

6.1 

3.4 

3.0 

3.0 

3.0 

9.0 

4.1 

6.0 

8.2 

10.5 

13.2 

9.&'> 

6.0 

3.35 

3.0 

3.0 

3.0 

7.35 

4.0 

6.0 

8.0 

10.65 

14.35 

9.5 

6.0 

3.35 

3.0 

3.0 

3.0 

5.2 

4.0 

6.35 

8.4 

10.0 

13.65 

9.6 

6.0 

3.36 

3.0 

3.0 

3.0 

4.5 

4.2 

9.00 

10.0 

10.35 

13.0 

9.75 

6.65 

3.35 

3.0 

3.0 

3.0 

4.2 

4.25 

8.5 

8.35 

10.0 

13.0 

10.35 

5.65 

3.35 

3.0 

3.0 

3.0 

4.0 

4.25 

8.4 

7.75 

9.35 

12.65 

10.0 

5.6 

3.2 

3.0 

1    3.0 

3.0 

4.0 

4.2 

8.0 

7.75 

9.75 

12.35 

1  10.0 

6.6 

3.2 

3.0 

1    3.0 

3.5 

4.0 

4.2 

7.6 

7.65 

10.65 

11.2 

•    9.65 

6.35 

3.2 

3.0 

3.0 

3.65 

4.0 

4.2 

7.2 

8.0 

11.6 

11.0 

9.5 

5.0 

3.2 

3.0 

3.0 

3.66 

3.75 

6.6 

'    7.75 

10.35 

10.35 

9.0 

4.65 

3.2 

1      3.0 

2.85 

3.75 

3.5 

7.35 

6.75 

10.0 

10.0 

8.6 

4.5 

3.2 

3.0 

2.6 

3.76 

3.4 

8.25 

9.65 

8.25 

i 

4.5 

!      3.0 



3.75 

Note.— Oage  heights  have  been  reduced  to  feet  and  tenths  from  feet  and  inches  as  furnished  by  the 
Southern  Pacific  Railroad  Company. 

MISCELLANEOUS     MEASUREMENT    IN    SAN    JOAQUIN     RIVER    DRAINAGE 

BASIN. 

The  following  measurement  was  made  of  San  Joaquin  River  Novem- 
ber 21,  1906,  from  the  bridge  at  Polask}^,  Cal. : 

Width,  133  feet;  area,  194  square  feet;  discharge,  333  second-feet. 

KERN  RIVER  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 

Kem  River  drains  2,345  square  miles  of  the  western  slope  of  the 
Sierra  Nevada  at  its  extreme  southern  limits.  This  drainage  basin 
is  the  largest  of  any  stream  discharging  into  the  San  Joaquin  Valley, 
having  an  area  600  square  miles  greater  than  that  of  Kings  River. 
It  has  its  source  in  the  highest  elevations  of  the  Sierra  Nevada,  drain- 
ing the  western  and  southern  slopes  of  Mount  Whitney  and  numerous 
other  high  granite  peaks  grouped  about  it,  which  reach  elevations 
of  over  14,000  feet.  Its  general  direction  is  south  for  about  65  miles, 
when  it  turns  and  flows  in  a  southwesterly  direction,  discharging  into 
the  San  Joaquin  Valley  east  of  Bakersfield,  Cal.     Extending,  as  it 
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does  in  its  upper  reaches,  for  some  distance  parallel  with  the  Sierra 
Nevada,  it  receives  waters  not  only  from  the  main  crest  on  the  east, 
but  also  from  a  somewhat  lower  divide  on  the  west  behind  the  basins 
of  the  Kaweah  and  Tule  rivers.  It  has  numerous  tributaries,  the 
principal  ones,  which  drain  the  higher  elevations  of  the  main  crest 
of  the  Sierra  Nevada,  entering  from  the  east.  The  topography  is 
extremely  rough  and  broken  in  the  upper  reaches  of  this  basin, 
becoming  less  rugged  in  the  middle  portion  in  the  vicinity  of  Kem- 
ville,  where  there  is  quite  an  extensive  valley  with  considerable  culti- 
vated land;  below  this  point  the  stream  enters  a  rough  canyon, 
finally  discharging  into  the  flat  country  of  the  San  Joaquin  Valley. 
The  entire  flow,  except  during  extreme  flood  stages,  is  diverted  and 
used  for  irrigation  at  points  where  streams  emeige  from  the  foot- 
hills. 

The  formation  is  of  granite,  which,  above  the  10,000-foot  contour, 
is  practically  bare  of  timber  growth.  Between  elevations  of  3,000 
and  10,000  feet  there  is  a  good  depth  of  soil,  with  timber  and  brush 
covering;  the  lower  reaches  have  a  light  covering  of  brush  and  grass. 

There  are  several  lakes  and  marshes  scattered  throughout  this 
basin,  but  they  are  less  numerous  than  in  the  basins  farther  to  the 
north.  Several  power  plants  are  located  on  this  stream,  none  of 
which,  however,  receive  water  from  storage  reservoirs,  the  diversions 
being  made  from  the  natural  flow  of  the  river  and  again  returned  to 
the  river  channel.  The  precipitation  is  very  light  throughout  this 
basin,  with  the  possible  exception  of  the  high  elevations  surrounding 
Mount  Whitney,  where  the  snow  remains  through  the  summer 
months. 

KERN    RIVER   NEAR   BAKERSFIELD,    CAL. 

This  station,  established  in  1893  by  Walter  James,  chief  engineer 
of  the  Kem  County  Land  Company,  is  located  at  what  is  known  as 
'^  first  point  of  measurement,"  5  miles  above  Bakersfield  and  at  the 
mouth  of  the  canyon  of  the  river. 

Regular  meter  measurements  are  taken,  and  an  automatic  gage 
records  daily  fluctuations  of  the  river  heights.  A.  K.  Warren,  the 
engineer  in  charge  of  this  work  for  the  Kem  County  Land  Company, 
attends  to  the  discharge  measurements  with  accuracy  and  precisioD 
and  furnishes  the  Geological  Survey  with  the  final  results.  Infor- 
mation in  regard  to  this  station  is  contained  in  Water-Supply  Papers 
Nos.  81,  85,  100,  134,  and  177  of  the  United  States  Geological  Survey. 
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DaUy  diicharge,  in  second-feety  of  Kem  River  near  BakersJUldj  Cal.,far  1906, 


Day. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

242 

529 

854 

2,960 

2,846 

5,416 

7,369 

3,552 

1,522 

097 

546 

2&3 

513 

806 

2,651 

2,798 

5,353 

7,766 

3,282 

1,438 

705 

570 

.  230 

506 

779 

2,424 

2,986 

5,306 

8,251 

3,236 

1,360 

606 

566 

233 

500 

795 

2,291 

3,337 

5,405 

8,431 

3,147 

1,297 

677 

554 

241 

529 

842 

2,172 

3,786 

5,964 

8,246 

2,953 

1,255 

680 

550 

246 

538 

777 

2,051 

4,434 

6,126 

8,129 

2,905 

1,201 

687 

580 

253 

560 

766 

2,010 

4,606 

5,788 

7,973 

2,880 

1,167 

622 

555 

256 

580 

755 

1,970 

5,278 

5,932 

7,729 

2,852 

1,111 

618 

528 

260 

646 

785 

2,135 

6,097 

6,311 

7,607 

2,769 

1,064 

634 

539 

265 

578 

851 

2,296 

6,782 

6,797 

7,257 

2,627 

1,039 

639 

516 

260 

589 

896 

2,302 

6,624 

7,213 

7,176 

2,536 

1,030 

645 

499 

267 

610 

1,026 

2,278 

6,133 

8,190 

7,211 

2,548 

963 

647 

502 

272 

568 

1,996 

2,336 

5,687 

8.829 

7,072 

2,473 

938 

649 

518 

1,626 

538 

1,945 

2,484 

5,640 

9,079 

6,705 

2,377 

919 

631 

520 

1,828 

574 

1,716 

2,635 

5,886 

9,072 

6,628 

2,276 

916 

612 

529 

1,2W» 

684 

5,264 

2,767 

6,079 

9,142 

6,719 

2,211 

891 

613 

514 

880 

701 

5,627 

2,886 

6,055 

9,004 

6,003 

2,215 

883 

592 

462 

687 

661 

3,025 

3,032 

6,348 

8,819 

6,254 

2,206 

883 

564 

446 

1,370 

646 

2,106 

3,178 

6,868 

8,993 

6,093 

2,097 

839 

554 

476 

2,554 

655 

1,807 

3,343 

7,339 

9,375 

5,870 

2,215 

807 

555 

468 

1,145 

717 

1,725 

3,597 

7,443 

9,505 

5,430 

2,192 

809 

564 

433 

931 

785 

1,854 

3,911 

7,381 

9,505 

4,997 

2,071 

806 

560 

450 

807 

739 

1,978 

4,135 

7,025 

9,311 

5,648 

1,840 

788 

568 

474 

746 

681 

2,284 

4,255 

6,492 

9,107 

5.920 

1,662 

785 

564 

462 

698 

665 

3,417 

3,853 

6,184 

8,948 

5,595 

1,540 

781 

559 

440 

666 

710 

3,983 

3,608 

7,660 

8,668 

5,347 

1,446 

777 

562 

446 

643 

735 

4,150 

3,596 

7,832 

8,187 

5,392 

1,405 

755 

568 

478 

616 

773 

3,195 

3,692 

7,420 

7,529 

5,260 

1,435 

731 

557 

479 

602 

2,701 

3,347 

6,825 

7,143 

4,659 

1,467 

715 

553 

487 

551 

2,627 

2,973 

6,102 

7,010 

4,311 

1,434 

704 

564 

502 

548 

2,818 

5,646 

3,925 

1,431 

565 

Dec 


518 
617 
542 
575 
545 

506 
530 
552 
587 
676 

675 
664 
677 
668 
601 

589 
587 
584 
562 
556 

552 
560 
556 
550 
562 

592 

914 
802 
732 
697 


Monthly  discfuirge  of  Kem  River  near  Bahersfield,  Cal.,/or  1906. 

[Drainage  area,  2,345  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August , 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


I 


Maximum. 


2,554 

-  785 

5,527 

4,255 

7,832 

9,505 

8,431 

3,552 

1,522 

706 

580 

948 


9,505 


Minimum. 


230 

506 

755 

1,970 

2,798 

5,306 

3,925 

1,405 

704 

553 

433 

506 


230 


Mean. 


693 

626 

2,063 

2,910 

5,859 

7,704 

6,503 

2,299 

973 

609 

503 

618 


2,613 


Total  in 
acre-feet. 


42,600 

34,800 

127,000 

173,000 

360,000 

458,000 

400,000 

141,000 

57,900 

37,400 

29,900 

38,000 


1,900,000 


Run-ofl. 


Sec.-ft.  per 
sq.  mile. 


0.296 
.267 
.880 
1.24 
2.50 
3.29 
2.77 
.960 
.415 
.260 
.215 
.264 


1.11 


Depth  in 
hiches. 


0.34 

.28 

1.01 

1.38 

2.88 

3.67 

3.19 

1.13 

.46 

.30 

.24 

.30 


15.18 


TULE  RIVER  DRAINAGE  BASIN. 


DESCRIPTION    OF   BASIN. 


Tule  River  rises  in  the  Sierra  Nevada,  and  drains  the  country 
between  Kaweah  River  on  the  north  and  Kem  River  on  the  south 
and  east.     Its  drainage  area  is  much  less  than  that  of  Keweah  River, 
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although  of  the  same  general  character.  It  has  numerous  small  tribu- 
taries, few  of  which  have  their  source  at  devations  above  8,000  feet. 
Its  drainage  basin  does  not  extend  back  to  the  main  divide,  being 
cut  off  by  Kern  River,  which  reaches  to  the  north  and  drains  the 
higher  portion  of  Sierra  Nevada  east  of  Tule  River.  There  is  good 
timber  and  brush  covering  on  the  higher  and  middle  elevations,  with 
grass  and  scattering  timber  on  the  lower  elevations,  where  the  soil  is 
extensively  cultivated.  Below  the  gaging  station  the  water  is  diverted 
by  several  canals  and  used  for  the  irrigation  of  land  in  the  vicinity  of 
Portersville,  where  it  is  especially  adapted  for  the  raising  of  citrus 
fruits.  During  the  flood  period  the  water  discharges  through  an 
old  channel,  and  either  sinks  in  the  sand  or  finds  its  way  to  the  old 
bed  of  Tulare  Lake.  The  mean  precipitation  is  probably  not  more 
than  20  inches,  and  falls  principally  in  the  form  of  rain. 

TULE   RIVER   NEAR   PORTER8VILLE,  CAL. 


This  station  was  established  April  8,  1901.  It  is  located  about  S 
miles  east  of  Portersville,  near  the  McFarland  ranch,  100  feet  below 
wagon  bridge  and  about  1  mile  above  the  mouth  of  South  Fork  of  Tule 
River.  The  conditions  at  this  station  and  the  bench  marks  aie 
described  in  Water-Supply  Paper  N©.  177,  page  189,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

DimJiarge  meaturementM  of  Tule  River  near  PorUriviUe,  Cal.y  in  1906. 


Date. 


Hydrogiaptier. 


February  15 —   C.  H.  L©e 

March  28 do 

May  10 do 

May24 R.  8.  Hawley. 

May26 '  C.  H.  Lee 

June  1 [ do 

Juno  8 ' do 

June  22 R.  S.  Hawley. 

July  20 do 

July  26 1  r.  H.  Lee 

September 27...    R.  S  Hawley. 

November  15. . .  i do 

November  24. . .  | do 


Width. 

Area  of 
aectlOQ. 

Gage    ' 
bei^t. 

Dis- 
cbarp- 

Feet. 

Sq.ft. 

Feet. 

Sfc.-fi. 

76 

144 

3.02 

43 

83 

206 

4.42 

1.2!J 

80 

264 

4.20 

l.irr 

80 

211 

3.62 

«t 

150 

607 

6.75 

2,*» 

88 

287 

4.65 

!,:♦(' 

84 

251 

4.10 

#v 

86 

278 

4.40 

!.»•' 

73 

132 

2.65 

N 

60 

112 

2.30 

»»■ 

50 

46 

1.40 

!             i 

58 

47 

L40 

'i 

58 

47 

1.44 

1         «: 

1 

Daily  gage  height  ^  in  feet,  of  Tule  River  neoa-  Portersville  j  Col.,  for  1906. 


Day. 


Jan.      Feb. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


2.1 

2.07 

2.0 

1.9 

1.9 

1.9 

1.H7 

1.85 

1.83 

L8 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.2 

2.15 

2.1 


Mar.  '  Apr. 


2.4 
2.4 
2.4 
3.6 
3.2 

3.1 
3.0 
2.0 
2.8 
2.7 


4.8 
4.6 
4.0 
3.8 
3.8 


4. 
4. 
3. 
3. 
3. 


3.6 

a6 

3.7 
3.8 
4.0 

3.0 
3.9 
4.1 
4.1 
4.4 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«- 

4.6 

3.7 

2.06 

L5 

L3 

L4 

l.« 

4.6 

3.8 

2.0 

LS 

L3 

L4 

1.4: 

44 

3.7 

LOS 

LS 

L3 

L4 

1* 

4.2 

3.6 

LOS 

L4S 

L3 

L4 

.    ^■*" 

4.1 

15 

LO 

L45 

L3 

L4 

1    1-5 

4.0 

3.55 

LO 

L46 

L3 

L4 

i  5 

4.0 

3.5 

L85 

L46 

L3 

L4 

.    IJ 

41 

3.2 

L85 

L45 

L3 

L4 

1  • 

42 

3.2 

L8 

L4 

1.3 

L4 

Ltf 

43 

3.15 

L8 

L4 

L3 

L4 

26 

TtJLE  BIVEB  DBAINAGE  BASIN. 
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Daily  gage  heighty  in  feet,  of  Tule  River  near  PortersvUUy  CaL^  for  1906 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

2.7 
6.6 
&7 
42 
&35 

8.5 
7.0 
5.0 
45 
42 

42 
42 
4  2 
5.4 
6.0 

7.25 

5.2 

45 

43 

43 

5.4 

Apr. 

May. 

44 

45 
426 
40 
40 

41 
41 
41 
41 
40 

3.0 

3.8 

3.7 

3.65 

3.6 

6.4 

6.55 

6.5 

6.4 

5.0 

4  7 

June. 

44 

45 
44 
43 
435 

43 

435 

43 

436 

436 

43 
44 

43 
42 
40 

3.05 

3.0 

3.7 

3.7 

3.7 

m 

July. 

3.1 

3.0 

2.0 

2.85 

2.8 

2.76 

2.75 

2.7 

2.7 

2.65 

2.6 

2.5 

2.45 

2.4 

2.35 

2.3 

2.25 

2.25 

2.2 

2.15 

2.1 

Aug. 

1.8 

1.76 

1.7 

1.7 

1.65 

1.65 

1.6 

1.6 

1.6 

1.55 

1.55 
1.55 
1.55 
1.56 
1.55 

1.55 

1.6 

1.5 

1.5 

1.5 

1.6 

Sept. 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.4 

1.36 

1.36 

1.35 

1.35 

1.36 

1.35 

1.4 

1.45 

1.4 

1.4 

1.36 

1.36 

1.3 

Oct. 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 
1.36 
1.35 
1.35 
1.36 
1.36 

Nov 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.46 

1.45 
1.45 
1.45 
1.46 
1.45 

1.45 
1.45 
1.45 
1.45 
1.45 

Dec. 

11 

1.8 

2.0 

&65 

7.35 

3.85 

3.3 

ao 

2.8 
7.0 
41 

3.3 
2.0 
2.7 
2.6 
2.4 

2.3 

2.2 

2.16 

2.1 

2.06 

2.03 

2.05 

2.0 

2.0 

2.0 

3.1 

2.8 
2.7 
2.6 
2.5 
2.5 

2.7 

2.65 

2.6 

2.6 

2.45 

2.4 
2.4 
2.4 

3.8 
3.6 
3.6 

a6 

3.6 

3.6 
3.6 
3.6 
3.6 
3.7 

a8 

4  0 
4  25 
40 

a7 

3.6 
3.4 
46 
3.8 
3.7 

2.6 

12 

2.4 

13 

2.0 

14 

1.8 

15 

1.5 

16 

1.65 

17 

1.65 

18 

1.66 

19 

1.66 

20 

1.65 

21 

1.65 

22 

1.65 

23 

1.65 

24 

1.65 

25 

1.65 

« 

2a 

2.3 

27 

2.1 

28 

2.0 

29 

1.05 

30 

1.0 

31 

1.0 

Rating  table  for  Tule  River  near  Portersville^  Cal.,foT  1906, 


Gage 
height. 

Die-     ! 
change. 

Sec.-ft. 

Gage 
height. 

Dis- 
chaige. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Ffet. 

Sec.-ft. 

Feet. 

Sec-fl. 

1.30 

37 

2.20 

170 

3.10 

420 

1.40 

47 

2.30 

100 

3.20 

460 

1.50 

58 

2.40 

210 

3.30 

500 

1.60 

70 

2.50 

235 

3.40 

540 

1.70 

83 

2.60 

260 

3.50 

580 

1.80 

08 

2.70 

285 

3.60 

630 

1.00 

115 

2.80 

316 

3.70 

680 

2,00 

132 

2.90 

345 

3.80 

730 

2.10 

150 

3.00 

380 

3.00 

1 

780 

Gage 
hei^t. 

Dia- 
charge. 

Gaee 
height. 

Feet. 

Sec.-ft. 

Feet. 

4  00 

840 

5.80 

420 

060 

6.00 

4  40 

1,090 

6.20 

460 

1,230    , 

6.40 

480 

1,370 

6.60 

5.00 

1,510 

6.80 

5.20 

1,660    1 

7.00 

6.40 

1,820 

8.00 

5.60 

1,080 

9.00 

Note.— This  table  is  based  on  discharge  measurements  made  during  1004-1906,  and  is  well  defined 
between  gage  heights  2.2  feet  and  6.7  feet. 

Monthly  discharge  of  Tule  River  near  Portersville,  Cnl.^for  1906. 

[Drainage  area,  437  square  miles.] 


Month. 


Discharge  in  second-foet. 

Mean. 


Maximum. 


January... 
February.. 

March 

April 

May 

J  una 

July 

August 

September. 
October. . . 
Xovember. 
December. 


3,500 

420 

4,530 

1,370 

2,780 

1,230 

730 

141 

58 

42 

52 

260 


Minimum. 


08 

132 

210 

640 

630 

680 

150 

58 

37 

37 

47 

52 


The  year. 


4,530 


37 


Total  in 
acre-feet. 


Run-off. 


500 

200 
1,370 

772 
1,080 

072 

362 
84  3 
47.4 
38.5 
48.8 
07.1 


30,700 

11,100 

84,200 

45,000 

66,400 

57,800 

22.300 

5,180 

2,820 

2,370 

2,900 

5,970 


464 


338,000 


Sec.-ft.  per 
sq.  mile. 


1.14 
.458 
8.14 
1.77 
2.47 
2.22 
.828 
.193 
.108 
.088 
.112 
.222 


1.06 


Depth  in 
inches. 


1.31 

.48 

3.62 

1.08 

2.85 

2.48 

.05 

.22 

.12 

.10 

.12 

.26 


14  40 


Note.— Values  are  rated  as  follows:  Januarj',  February,  and  July,  good;  March  to  June,  excellent; 
August  to  December,  fair. 
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If  ISCELLAXEOrs  MEASUREMENTS  IN  THE  TULE  RIVER  DRAINAGE  BASIN. 

The  following  miscellanebus  measurements  were  made  on  South 
Fork  of  Tule  River  at  a  point  one-half  mile  above  the  junction  of 
South  Fork  with  main  Tule  River: 

May  26:  Width,  40  fc^et;  an«,  100  oquare  feet;  diachaif^e,  644  second-feet. 
July  26:  Width,  25  feet;  area,  35  square  feet;  discharge,  64  second-feet. 

KAWEAH  RIVER  DRAINAGE  BASIN. 
DESCRIPTION   OF   BASIN. 

Kaweah  River  drains  the  western  slope  of  the  Sierra  Nevada 
between  the  basins  of  Bangs  River  on  the  north  and  Kern  and  Tule 
rivers  on  the  south.  This  is  an  important  stream,  but  its  watershed 
is  only  about  one-third  that  of  Kings  River  and  is  much  less  elevated 
and  snow  covered  than  those  of  the  Kings  and  Kern  rivers.  It  has 
a  number  of  tributaries  which  have  their  sources  in  numerous  lakes 
and  meadows  on  the  higher  elevations.  The  formation  is  of  granite 
and  similar  in  every  way  to  that  in  the  Kings  River  basin.  The 
greater  part  of  the  area  of  619  square  miles  above  the  gaging  station 
is  well  covered  with  brush  and  timber.  In  this  basin  is  situated  the 
Sequoia  National  Park,  where  the  laigest  grove  of  big  trees  (Seguoia 
giganiea)  of  the  Sierra  Nevada  is  found.  Two  power  plants  on  this 
stream  owned  by  the  Mount  Whitney  Power  Company,  divert  water 
from  Middle  and  East  forks.  By  building  low  dams  at  the  outlet 
of  some  of  the  larger  lakes,  in  the  upper  reaches  of  the  basin,  this 
company  has  constructed  several  small  reservoirs,  in  which  the  water 
held  back  for  use  during  the  low-water  flow  of  the  stream,  and  is  of 
great  benefit  to  irrigators  in  the  valley  during  the  late  summer  months. 
About  6  miles  below  the  gaging  station  the  river  leaves  the  foothills 
and  flows  across  San  Joaquin  Valley  in  a  general  southwesterly 
direction  to  the  old  bed  of  Tulare  Lake.  After  it  leaves  the  foothills 
many  canals  divert  water  for  the  purpose  of  irrigating  land  in  Tulare 
County,  which  is  especially  adapted  to  the  raising  of  fruits. 

The  mean  annual  precipitation  in  the  basin  above  the  gaging 
station  is  from  20  to  40  inches,  which  falls  in  the  form  of  snow  over 
probably  one-half  the  area. 

KAWEAH   RIVER   BELOW   THREE   RIVERS,   CAL. 

This  station  was  established  April  29,  1903.  It  is  located  at  a 
point  three-fourths  of  a  mile  below  the  confluence  of  the  North. 
Middle,  and  South  forks,  10  miles  from  the  Southern  Pacific  Railroad 
station  at  Lemon  Cove,  Tulare  County,  Cal.,  and  one-fourth  mile 
west  of  the  wagon  road  from  Exeter  to  Three  Rivers.     The  conditions 
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at  this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  177,  page  192,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  Tneasurements  of  Kaweah  River  below  Three  Rivers ^  Cal.j  in  1906. 


Date. 


Hydrographer. 


February  16. 

March  29 

May  11. 


C.  H.  Lee. 

do... 

do... 


May  23 '  R.  8.  Hawley. 


May  28 
May  31. 
June  9. 
June  20 
June  20 

June  21 do 

June  29 , do 

July  19 1 do 


C.  H.  Lee, 

....do 

....do 

R.  S.  Hawley. 
....do 


July  28 
September  26. . . 
November  14. . . 


C.  H.  Lee 

R.  8.  Hawley. 
do 


Width. 

Area  of 
section. 

Oage 
height. 

Di»- 
charge. 

Feet. 

Sq.ft. 

Feet. 

Sec.-ft. 

150 

491 

6.00 

644 

174 

653 

7.35 

2,090 

183 

888 

8.35 

3,780 

180 

814 

7.80 

2,690 

200 

1,050 

9.20 

6,280 

182 

837 

8.00 

3,180 

186 

896 

&40 

3,640 

200 

1,050 

9.10 

5,680 

198L 

1,010 

8.95 

5,290 

202 

1,060 

9.25 

5,930 

185 

896 

&25 

3,470 

179 

793 

7.65 

2,480 

170 

676 

7.10 

1,700 

146 

332 

4.97 

148 

142 

293 

4.72 

98 

Daily  gage  height,  in  feet ,  of  Kaweah  River  below  Three  Rivers^  Cal.,for  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7- 
8. 
9. 
10. 


11. 
.2. 
3. 
4. 
.5. 


6. 
7. 
8. 
9. 
O- 

1- 
2. 
3. 
4. 
5- 

8.. 
7.. 
8.. 
9.. 
0.. 
1.. 


Jan. 

Feb 

4.55 

5.3 

4.5 

5.3 

4.6    ! 

5.3 

4.6    1 

5.3 

4.6 

5.3 

Mar.  ,  Apr.     May.  '  June. 


4.6 
4.6 
46 
4.6 
4.6 

4.6 

4.7 

8.1 

9.25 

6.55 

5.95 

5.7 

6.3 

9.3 

6.7 

6.15 

&85 

5l7 

5.6 

5.6 

5.5 
5.5 
5.4 
5.4 
5.4 
5.3 


5.3 

5.3 

5.4 

5.45 

5.4 

5.4 

5.35 

5.3 

5.4 

6.3 

6.0 
5.8 
5.7 
5.7 
5.7 

6.25 

5.9 

5.76 

5.7 

6.7 

5.7 
5.7 
6.16 


5.86 
6.76 
6.85 
6.46 
6.96 

6.95 

5.95 

6.0 

6.0 

6.05 

6.06 
9.3 
7.9 
7.06 
10.3 

10.1 
8.76 
7.85 
7.35 
7.16 

7.26 
7.15 
7.06 
8.05 

a7 

8.6 

8.2 

7.95 

7.4 

7.66 

8.36 


7.8 
7.6 
7.4 
7.3 
7.05 

7.1 

6.96 

6.9 

7.0 

7.35 

7.1 

6.95 

7.0 

7.05 

7.05 

7.15 
7.15 
7.16 
7.26 
7.45 

7.6 

7.6 

7.8 

7.46 

7.25 

7.16 
7.36 
7.46 
7.16 
7.0 


6.96  I 
7.06  ' 
7.2 
7.45 
7.6 

7.66 

7.8 

8.2 

8.36 

8.35 


8,26 

8.0 
76 
8 
76 


7.9 

&16 

8.3 

8.35 

8.3 

8.2 

8.1 

7.75 

7.6 

8.06 

9.46 
8.6 
9.76 
8.46 

a2 

&1 


8.06  > 

&0 

8.16 

8.1 

8.26 

8.0 

7.96 

8.3 

&65 

8.86 

9.1 
9.26 

d.i 

9.1 
9.1 

9.26 

9.1 

9.1 

9.46 

9.4 

9.5 

9.36 

9.36 

9.36 

9.16 

&9 

&66 

8.4 

8.46 

&66 


uly. 

Aug. 

8.8 

6.66 

9.1 

6.8 

9.1 

9.05 

6.4 

9.0 

6.6 

9.0 

6.46 

8.8 

6.46 

8.8 

6.4 

8.6 

6.4 

&55 

6.3 

8.5 

6.3 

8.5 

6.2 

8.4 

6.16 

8.4 

6.1 

8.36 

6.1 

8.3 

6.1 

8.2 

6.0 

7.96 

6.0 

7.8 

6.0 

7.7 

6.9 

7.6 

5.8 

7.75 

6.76 

7.86 

6.66 

7.7 

6.6 

7.6 

5.6 

7.6 

6.66 

7.5 

6.5 

7.4 

6.5 

7.ft'> 

5.6 

6.9 

6.6 

6.8 

5.6 

Sept.  ;  Oct.  .  Nov. 


5.5 

5.46 

5.4 

5.4 

5.36 

5.3 

5.26 

6.3 

6.3 

5.3 

6.25 

5l2 

6.1 

6.15 

6.16 

5.2 

5.1 

6.06 

6.0 

5.0 

5.0 
5.0 
4.95 
6.0 
5.  Of 

4.96 

4.9 

4.9 

4.9 

4.9 


4.9 

47 

4.9 

4  7 

49 

47 

49 

4  76 

4  9 

6.06 

4  86 

48 

48 

48 

476 

4  76 
4  75 
4  76 
47 
47 

47 
47 
47 
47 
47 

47 
47 
47 
47 
47 

47 

47 

47 

466 

€65 

47 


486 
48 
4  8 
4  75 
4  76 

47 
47 
47 
47 
47 

47 
47 
4  7 
47 

47 

47 
47 
4  76 
4  75 
4  76 

48 
4  76 
4  75 
48 
47 


Dec. 


48 
48 
48 
6.0 
49 

49 
49 
49 
6.3 
&1 

5.0 

&7 

5.25 

5.1 

5.1 

5.0 
6.0 
5.0 
4  95 
496 

495 

6.0 

6.0 

5.0 

6.0 

6.6 

6.75 

6.8 

6.4 

5.3 

5.46 
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Rating  table  for  Kaueah  River  helot/'  Three  Rivers.  CaL.for  190S. 


Oagp 
kPlKht. 


hplgl 


Feet. 

'    4.50 

1     4.60 

470 

4.80 

490    . 

fiiOO 

&10 

5i20 

&30 

Dis- 
chArgo. 

(Jagp 
height. 

Feet. 

DlB- 

chargp. 
Sec.'ft. 

Ciii«e 
he>ight. 

Feet. 

chargp. 
Sec.'ft. 

Ga«e 
hei^t. 

Feet. 

Dis- 
charge. 

1  Sec.'ft. 

Gage 
height. 

Fett. 

Di«- 
ctaaigp. 

Sec.'ft. 

Sec-ft. 

75 

&40 

312 

6.30 

840 

,    7.30 

1,830 

&20 

3.430 

91 

5i50 

350 

6u40 

030 

7.30 

1.960 

&40 

3.800 

109 

5.60 

305 

&50 

1.020 

7.40 

2.100 

8.60 

4.180 

130 

5l70 

445 

6.60 

1.120 

7.50 

2,240 

a80 

4,560 

154 

fiL80 

500 

6.70 

1.220 

7.60 

2,400 

9.00 

5.040 

180 

5.90 

560 

6.80 

1.340 

7.70 

2,560 

1     9.20 

5.520 

210 

«.00 

fi25 

6.90 

1.460 

7.80 

2.720 

9.40 

6.000 

240 

&10 

1        690 

7.00 

1.580 

1    7.90 

2.880 

9.60 

6.4B0 

274 

6.20 

760 

7.10 

1,700 

&00 

3,060 

9.80 

6.900 

Note.  —This  table  la  l>aat>d  upon  15  dischaige  moaaurements  made  during  1906  and  is  well  defined 
below  gage  height  9.2  feet.  .Vbove  gage  height  9  feet  the  rating  curve  {«  a  tangent,  the  diflerezioe  helnj 
240  per  tenth. 

Monthly  discharge  of  Kaneah  River  below  Three  Rivers,  ("at.,  for  1906. 

[Dralnagi'  an^.  520  square  miles.] 


Discharge  in  aecond-fcet. 


Run-off. 


Month. 


January . ; 

February 

March , 

April 1 

May I 

June 

July I 

.\iigust 

SepteralKT 

Octol>er ' 

NovemlxT 

December 

I 
The  year ^ 


mum. 

Minimum.  ' 
75  1 

Mean. 

ToUl  in 
acre-f^t. 

Sec.-ft.  per 
sq.  mile. 

1.51 

'  Depth  in 
inehe». 

5,760  ' 

784 

48,200 

1.74 

840  ' 

274 

418 

23.200 

.804 

.M 

8,160, 

472  1 

2.440 

150,000 

460    , 

ail 

2,720  1 

1.460 

1.910 

114,000 

3.67    1 

4  10 

6.840 

1,520  1 

3,210 

197.000 

617 

7.11 

6.240 

2,970 

4,670 

278,000 

8.98    ; 

lace 

5,280 

1.340 

3.430 

211.000 

6.60 

7-r.l 

1,.340 

350 

691 

42,500 

1.33 

L53 

350 

154  1 

226 

13,400 

.435 

.« 

154, 

100  1 

120 

7,380 

.231 

.27 

195  ' 

109  1 

119 

7,080 

.229 

,2t 

1.020  1 

109 

75 

1 

245 

15,100 

.471 

.9i 

8.160  1 

1 

1,520 

1.110,000 

2.98 

39.96 

Note.— These  values  are  excellent. 


KINGS    RIVER    DRAINAGE   BASIN. 
DESCRIPTION    OF   BASIN. 

Kings  River  rises  on  the  western  slope  of  the  Sierra  Nevada  and 
drains  the  country  located  between  San  Joaquin  River  on  the  north 
and  Kaweah  and  Kern  rivers  on  the  south.  The  Sierra  Nevada  at 
the  head  of  this  basin  reaches  elevations  of  over  14,000  feet  and  com- 
prises the  most' rugged  portion  of  the  range;  the  sharp  and  precipi- 
tous peaks  produce  the  grandest  scenery  to  be  found  in  the  United 
States.  The  main  tributaries  of  this  stream  flow  through  great  can- 
yons with  high  precipitous  walls  cut  in  the  granite.  The  Kings  River 
Canyon  on  South  Fork  and  Tehipite  Valley  on  Middle  Fork  rival  the 
famed  Yosemite  Valley  for  grandeur  of  scenery.  There  are  numer- 
ous tributaries,  many  of  which  have  their  sources  in  perpetual  snow 
banks  on  the  higher  elevations.  A  large  number  of  small  lakes  on  the 
higher  elevations  are  fed  by  small  streams  from  perpetual  snow  banks 
or  glaciers,  and  in  them  many  of  the  tributaries  have  their  source. 


KINGS   RIVER   DRAINAGE   BASIN. 
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The  formation  is  of  gramte,  which  above  an  elevation  of  10,000  feet  is 
bare,  with  scanty  vegetation,  being  carved  by  the  action  of  glaciers; 
below  the  10,000-foot  contour  is  a  heavy  covering  of  timber  and  under- 
brush.   Extensive  groves  of  big  trees  are  scattered  throughout  this 
basin.    On  the  lower  elevations  along  the  foothills  the  soil  covering  is 
light  with  a  grass  growth  used  for  pasturage.     Fully  80  per  cent  of  the 
drainage  area  is  now  included  in  the  boundaries  of  the  Sierra  Forest 
Reserve,  which  is  patrolled  for  the  prevention  of  fires  and  illegal  herd- 
ing.   Below  the  gaging  station,  which  is  located  at  the  point  where  the 
river  leaves  the  foothills,  canals  divert  the  water  for  use  in  the  valley 
lands  of  Fresno,  Kings,  and  Tulare  counties,  where  the  climate  and 
soil  are  especially  adapted  to  the  raising  of  grapes,  fruits,  etc.,  and 
the  soil  is  under  a  high  state  of  cultivation.     During  the  period  of  flood 
discharge  some  water  passes  these  canals  and  finds  its  way  across 
Kings  River  delta  in  the  natural  channel  to  the  old  bed  of  Tulare 
Lake,  which  is  now  but  an  intermittent  lake  due  largely  to  the  diver- 
sion of  water  for  irrigation  purposes  from  the  streams  which  drain 
into  it.     The  drainage  area  above  the  Red  Mountain  gaging  station  is 
1,742  square  miles.     The  mean  annual  precipitation  for  this  area 
varies  from  about  30  to  60  inches,  which  over  a  greater  portion  of  the 
basin  falls  in  the  form  of  snow.     The  greater  discharge  of  this  stream 
is  in  the  spring  months  when  the  snow  is  melting.     (See  PI.  Ill,  A,) 


KINGS    RIVER   NEAR   SANGER,  CAL. 

This  station  was  established  September  3,  1895.  It  is  located  15 
miles  east  of  Sanger,  Cal.,  near  the  mouth  of  the  canyon,  and  is  above 
all  diversions.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  177,  page  196,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  measurements  of  KiTigs  River  near  Sanger j  CaL^  in  1906. 


January  30 
March  30 
May  12 
Mav  22 
May  27.. 

June  2 

June  19.. 
July  18.. 

July  27 

Soptcmber  25 
Dotober  18 
>foveniber  13 


Dis- 
charge. 

8ec.-ft. 

966 

4,380 

10.500 

12,tV00 

10.400 

8,200 

21,600 

13,200 

11,800 

768 

472 

398 
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8X7BFAGE   WATER   SUPPLY,  1906. 


Daily  gage  height,  in  feet,  ofKingg  River  near  Sanger,  Cal.  ,/ar  1906. 


D»3r. 

Jan. 
125 

,  Feb. 

Mar. 

5.85 

Apr. 

May. 

8.06 

,  June. 

lao 

|july. 

f 
1 

12.85 

i  Aug. 
9l8 

Sept. 
&6 

Oct. 

1 

Nov. 
16 

Dec. 

1 

5.1 

9.35 

5i05 

15 

2 

8.9 

1    ^1 

5.7 

8.5 

a3 

9.95 

12.95 

9l8 

6.45 

5.06 

165 

4aS 

3 

3.9 

'    5.1 

5.8 

8.15 

8.75 

iai5 

13.1 

9.8 

6.35 

5.05 

165' 

4S 

4 

4.0 

5.1 

6l5 

7.9 

9.3 

iai5 

13.25 

9.8 

6.3 

5.05 

165 

Ifi 

5 

4.05 

1 

5.1 

6.6 

7.7 

9.8 

ia95 

13.1 

9.1 

6.2 

5.05 

195 

13 

6 

4.1 

5.1 

6.2 

7.55 

9.85 

ia35 

13.0 

9.2 

&1 

LO 

18 

465 

7 

11 

5.1 

6.2 

7.4 

ia2 

ia25 

12.6 

9.2 

5.95 

106 

175 

Ifo 

8 

5.1 

6.3 

7.4 

ia7 

10.  75 

12.7 

9.2 

5.85 

105 

17 

Its 

9 

10 

5.2 

6.35 

7.6 

11.0 

11.45 

12.7 

8.8 

5.9 

19 

17 

4. '15 

10 

10 

5.3 

6.4    ' 

8.1 

11.2 

11.95 

12.6 

8.6 

5.9 

19 

17 

4^5 

U 

!    10 

&5 

6.45 

8.15 

11.4 

12.5 

12.8 

8.9 

5.85 

185 

i     165 

4SS 

12 

105 

5.2 

9.7 

7.85 

lao 

12.85 

12.7 

8.4 

5.75 

185 

4.66 

iTJ 

13 

7.3 

5.1 

ia9 

7.9 

ia25 

12.8 

12.8 

8.4 

5.65 

18 

•16 

S.1 

H 

11.4 

5.2 

8.4 

8.1 

ia6 

1Z6 

12.6 

8.3 

5.55 

18 

4.6 

49 

15 

7.0 

6.75 

ia7 

8.1 

10.65 

12.7 

12.9 

8.25 

5.5 

18 

4.6 

4S3 

16 

6.2 

6.25 

lao 

&4 

ia7 

12.9 

12.6 

8.2 

5.45 

175 

4.6 

42^ 

17 

5.85 

5.85 

ia35 

8.4 

10.8 

13.0 

12.3 

8.0 

5.4 

175 

4.6 

4* 

18 

8.5 

5.65 

9.15 

8.5 

11.2 

110 

11.5 

8.0 

5.3 

175 

4.6 

4'» 

19 

13.8 

5.65 

8.25 

8.75 

11.4 

13.3 

11.5 

7.9 

5.2 

175 

4.6 

415 

20 

i  »■' 

&7 

7.90 

9.1 

11.5 

110 

11.4 

7.65 

5.15 

17 

4.5 

4  73 

21 

6.85 

6.05 

8.00 

9.4 

11.4 

13.8 

11.15 

7.6 

5.15 

17 

4.5 

475 

22 

6.4 

6.2 

8.05 

9.45 

11.2 

13.5 

11.2 

7.25 

5.15 

17 

4.55 

475 

23 

6.1 

6.05 

8.10 

9.75 

11.05 

13.3 

11.4 

6.9 

5.15 

165 

<56 

4  75 

24 

5. 75 

5.9 

9.35 

9.1 

ia56 

13.4 

11.4 

6i7 

6.15 

17 

4.5 

4  75 

25 

&7 

5.75 

ia35 

8.65 

10.5 

13.4 

11.4 

6.55 

5.15 

165 

4.5 

4.^ 

26 

&65 

5.8 

ia45 

8.55 

12.0 

12.8 

11.2 

6.5 

5.15 

166 

4u55 

&S 

27 

5.6 

5.8 

9.50 

8.75 

11.45 

12:1 

11.1 

6.5 

5.1 

165 

4.55 

6.  A 

28 

5.5 

6.0 

8.70 

9.15 

12.2 

11.6 

10.85 

6.5 

5.05 

165 

4.55 

6.*-' 

29 

5.3 

8.25 

8.5 

11.6 

11.7 

ia55 

6.45 

5.05 

165 

4.55 

5.7 

30 

5.2 

8.15 

8.1 

10.15 

12.3 

10.05 

6.45 

5.06 

16 

4.  55 

&35 

31 

5. 15 

9.40 

9.95 

9.9 

6.7 

16 

1 

Note.— These  gage  heights  were  taken  from  an  automatic  river  stage  register,  exoppt  June  15  tc 
30,  when  the  Instrument  was  out  of  use,  and  the  readings  are  from  the  staff  gage.  The  mean  daUr 
gige  height  is  determined  from  the  register  sheets  by  the  use  of  a  planometer. 

Rating  table  for  Kings  River  near  Sanger ^  Cal. 
JANUARY  1  TO  JUNE  30,  1906.« 


Gage 
height. 


Feet. 
3.90 
4.00 
4.10 


20 
30 
40 
50 
GO 
4.70 
4.80 
4.90 


Dls- 
chaige. 

Sec. -ft. 
205 
240 
280 
325 
370 
420 
470 
520 
570 
fi25 
680 


Gaae 
leiffht. 


heigl 


Dis- 
chaige. 


Feet. 

Sec.-ft. 

5.00 

5.10 

805 

5.20 

870 

5.30 

940 

5.40 

1.010 

5.50 

1,065 

5.60 

1,160 

5.70 

1,235 

5.80 

1.310 

5.90 

1,390 

6.00 

1,470 

Qage 
height. 

Dis- 
chaige.  1 

he^t. 

Dia- 
chaige.. 

Gage 
,  height. 

Feet. 
9.60 

Dis- 
chaige. 

Feet. 
6.10 

Feet. 
7.40 

8te.-ft. 
2,iM6 

Stc.-ft^  \ 
7.380 

6.20 

1,040 

7.80 

3,240 

9.80 

7,000 

6.30 

1,730 

7.80 

3,535 

10.00 

8,470 

6.40 

1.620 

8.00 

3,850 

11.00 

11.700 

6.50 

1,920 

8.20 

4,190 

12.00 

15,900 

6.00 

2,020 

8.40 

4,570 

13.00 

21.040     ' 

6.70 

2,120 

8.60 

4,980 

14.00 

26.000 

6.80 

2,230 

8.80 

5,410 

6.90 

2,340 

9.00 

5,800 

I 

7.00 

2.480 

9.20 

6,330 

( 

7.20 

2,705    ' 

9.40 

6,840 

1 

1 

1 

JULY  1  TO  DECEMBER  31.1906.b 


4.50 

330 

4.90 

575 

5.30 

870 

5.70 

1.190 

6.00 

4.60 

385 

5.00 

645 

5.40 

050 

5.80 

1.280 

I    6.10 

4.70 

445 

5.10 

720 

1    5.50 

1,030 

5.90 

1,370 

180 

510 

5.20 

795 

5.60 

1,110 

1,400 
1,550 


a  This  table  is  ))ased  on  discharge  measurements  maQe  during  1885-1906  and  is  well  defined. 
b  This  tabic  is  based  on  3  discharge  moasurpments  made  during  IWi  and  is  well  defined.    Abow 
height  6.1  feet  it  is  the  same  as  the  previous  table. 


MERCED  BIVEB  DRAINAGE   BASIN. 
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Monthly  discharge  of  Kings  River  near  Sanger^  Cal.,  for  1906. 

[Drainage  area,  1,740  equare  miles.] 


Discharge  In  second-feet. 


Month. 


Maximum. 


I 


January... 
February.. 

March 

.\pm 

May 

June 

July 

August 

September. 
October. . . 
November. 
December. 


26,500 

2,150 

21,000 

7,760 

16,800 

26,600 

22,400 

7,900 

2,020 

682 

610 

2,230 


The  year. 


26,600 


Minimum.      Mean. 


Run-off. 


Total  In 
acre-feet. 


Sec.-ft.per 
sq.  milie. 


205 
792 
1,220 
2,960  ! 
3,930 
8,320  i 
8,180  ' 
1,870  ' 
682  , 
385  i 
330  i 
330 


2,360 

1,150 

5,240 

4,720 

10.700 

17,100 

16.300 

4.300 

1,120 

516 

397 

700 


144.000 
6:4,900 
322,000 
281.000 
658,000 
1.020.000 
1.000.000  i 
264,000  I 
66.  €00 
31.700  I 
23,600  I 
43.000 


1.36 

0.661 

3.01 

2.71 

6.15 

9.83 

9.37 

2.47 

0.644 

a297 

a228 

a402 


205 


5,380      3,920.000 


3.09 


Depth  In 
inches. 


1.57 

.60 

3.47 

3.02 

7.00 

11.00 

10.80 

2.85 

.72 

.34 

.25 

.46 


42.26 


Note.— Values  are  rated  as  excellent;  discharges  for  September  to  December  are  based  on  3 
measurements  which  indicate  a  greater  change  in  conditions  of  flow  than  had  taken  place  in  ten  years 
previously,  but  they  are  believed  to  lie  accurate. 

MERCED  RIVER  DRAINAGE  BASIN. 
DESCRIPTION    OF   BASIN. 

Merced  River  drains  that  portion  of  the  western  slope  of  the  Sierra 
Nevada  located  between  Tuolumne  River  on  the  north  and  San 
Joaquin  River  on  the  south.  Its  drainage  area  is  much  less  than  that 
of  Tuolumne  River.  It  has  numerous  tributaries,  several  of  which 
are  of  considerable  size. 

The  topography  of  the  country  in  this  basin  is  similar  to  that  of 
Tuolumne  River,  being  rough  and  broken  in  the  upper  reaches.  In 
this  basin  is  situated  the  famous  Yosemite  Valley,  with  its  precipitous 
walls  and  domes  and  great  waterfalls,  which  occur  on  the  main  stream 
and  its  tributaries,  which  discharge  into  the  valley  over  precipitous 
cliffs  rising  2,000  to  3,000  feet  above  the  floor  of  the  valley.  The  for- 
mation is  of  granite,  which  on  the  upper  reaches  of  the  basin  above 
Yosemite  Valley  is  bare,  rising  in  precipitous  peaks  and  domes,  and 
is  smoothly  marked  by  glacial  action.  The  middle  reaches  of  the 
basin  are  well  timbered.  The  Mariposa  grove  of  big  trees  is  situated 
in  -the  basin  of  the  South  Fork.  The  timber  growth  extends  well 
down  on  the  lower  elevations  to  the  foothills,'  where  the  covering  is 
of  brush  and  grass,  used  extensively  for  pasturage.  Numerous  lakes 
are  scattered  over  the  upper  portion  of  the  basin.  The  mean  annual 
precipitation  varies  from  25  inches  in  the  foothills  to  60  inches  on 
the  higher  elevations,  where  it  falls  in  the  form  of  snow,  which  melts 
n  the  spring  months,  except  on  the  extreme  higher  mountain  peaks, 
ivhere  it  often  remains  during  the  entire  year.  After  leaving  the 
■oothills  at  Merced  Falls,  where  the  gaging  station  is  located,  canals 
iivert  the  water  for  irrigation  on  lands  along  the  river  bottom  and  in 
>an  Joaquin  Valley.  The  surplus  water  during  flood  discharge  enters 
>an  Joaquin  River. 
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IfEBCED   RIVER   ABOVE   MERCED   FALLS,    CAL. 

The  measurement  of  Merced  River  was  undertaken  in  response  to 
numerous  requests  from  mining  and  irrigation  interests,  the  midsum- 
mer flow  being  less  than  the  combined  capacity  of  the  irrigation  and 
power  canals  taking  water  in  the  \icinity  of  Snelling.  The  station 
was  established  April  6,  1901.  It  is  located  1  mile  above  Merced 
Falls.  The  conditions  at  this  station  and  the  bench  marks  are 
described  in  Water-Supply  Paper  No.  177,  page  203,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

Discharge  meoiuremenU  of  Merced  River  above  Merced  FaUs,  CaL,  in  1906. 


Dftte. 


Ilydrogrmpher. 


Width. 


January  27 C.  H.  I.<ee 

February  17 i do 

March  31 do 

March  31 ' do 

April  1 do 

April  28 R.S.  Hawley. 


May  16. 

May  27. 
May  28. 
May  28. 
May  28. 
May  28. 
June  6.. 
June  16. 
June  22. 
June  :10. 
July  12 . 
July  13. 
July  20. 
July  21 
August 
.\ugunt 
Aujhist  5 

August  19.... 
SeptouiU'r  6  . 
November  20. 


2. 
4. 


C.  II. 

w.c 


w. 


I^ 

Sawyer , 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

F.  Martin. 

do 

do 


Feet. 
143 
146 
321 
317 
306 
268 
287 
301 
3S3 
350 
348 
347 
285 
318 
325 
306 
289 
303 
250 
247 
180 
180 
180 
168 
142 
130 


Area  of 

section 


Sq./t. 

380 

406 

1,900 

1,800 

1.3i.O 

7€0 

1,140 

1,270 

2,320 

2,270 

2,160 

2,160 

1,030 

1,640 

1,670 

1,240 

1,140 

1,210 

875 

846 

543 

522 

527 

428 

292 

224 


heignt.      chaive- 


Fret. 
9.40 
9.50 
14.80 
14.50 
13.20 
11.42 
12.60 
13.15 
16.40 
16.20 
16.00 
15.90 
12.42 
14.50 
14.75 
13.48 
13.56 
13.68 
12.15 
11.85 
ia38 
10.30 
10.24 
9.85 
8.90 


I 


See.-ft. 
7!0 

12.  TfH 
11,(1»? 

3.CW 

5,  r**.» 
6.«*t:i 

17,  JX 
16,««t 
15.300 
14.900 
4.>rt) 

11.  ore 

ll.OQO 

7,'-*7n 

6.  X^) 
6.'*^1 
4,-JM 
4.CM»"' 

l,5\o 

l.:ui 

917 
I4S 


Daily  gage  height,  infect,  of  Merced  River  above  Merced  Falls,  Cal.,/or  1906, 


Day. 


Jan.  I  Feb. 


1. 

«> 

3. 
4. 

5. 


6. 
7. 
H. 
9. 

10. 

11. 
12. 


8.1     ' 

8.1     I 

8.a5  I 

I  8.0 

8.a5  ' 

8.  (V) 

8.0    I 

8. 05 

8.15 

'  8.0.') 

8.  i:) 

13 10.  oT) 

14 ,  13.45 

15 ,  1U.56 


I 


16. 
17. 
18. 
19. 
20. 


10.3 
10.8 
13. 85 
16.9 
11.55 


9.0 
9.0 
9.0 
9.0 
9.0 

9.0 

9.0 

9.0 

9.05 

0.1 

9.2.') 

9.1 

9.0 

9.0) 

9.96 

9.9 

9.5 

9.4 

9.75 

9.65 


Apr.  '  May- 


10.35 
10. 15 
10.05 
11.3 
10.7 


10. 
10. 
10. 
10. 
10. 


5 

2 

15 

1 

1 


10.15 
13.25 
12.8 


11. 

16. 


13.55 

12.2 

11.5 

11.1 

10.85 


13.05 

12.15 

11.7 

11.45 

11.25 

11.0 
11.0 

10.85 : 

10.95  I 
11.25 

11.45 
11. 15 
11.05 
11.15 
11.15 

11.3 

11.35 

11.3 

11.45 

11.6 


11.35 
11.55 
11.75 
12.15 
12.45 

12.75 

13.0 

13.15 

13.2 

13.5 

ia85 

13.35 
12.75 
12.75 
12.8 

12.7 

12.6 

12.95 

13.3 

13.3 


June. 

July. 

12.4 

14.0 

12.46 

14.2 

12.65 

14.35 

12.65 

14.35 

13.15 

14.3 

12.55 

14.15 

12.25 

14.05 

12.7 

14.05 

13.1 

13.9 

13.35 

13.5 

13.95 

13.55 

14.4 

13.6 

14.65 

13.4 

14.0 

13.3 

14.05 

13.05 

14.4 

12.8 

14.7 

12.65 

14.15 

12.4 

14.55 

12.2 

1  14.8 

11.85 

Aug. 

Sept. 
9.1 

Oct. 

1 

Nov. 

Dec, 

10.55 

a35 

&3 

&4 

10.5 

9.1 

8.35 

8.3 

8.35 

10.45 

9.0 

8.4 

8.3 

8.35 

10.35 

9.0 

8.4 

8.3 

8.3 

10.25 

8.95 

8.45 

&5 

is  4 

10.15 

a9 

8.4 

8.7 

8  Lv . 

10.15 

8.9 

8.35 

&55 

^  .» 

10.15 

8.9 

8.4 

&5 

J5.a*> 

10. 15 

8.9 

8.4 

8.45 

S.4 

10.15 

8.8 

8.4 

8.4 

S.5 

10.3 

8.8 

8.4 

,  a4 

9  ':> 

10.15 

8.75 

8.3 

8.4 

ll.»v> 

9.95 

8.8 

8.3 

8.4 

9.6 

9.9 

8.75 

8.3 

8.4 

9.05 

9.8 

a  75 

8  3 

8.4 

8.9 

9.75 

8.7 

8.3 

a4 

Ji-S 

9.75 

8.7 

8.3 

8.4 

8.7." 

9.65 

&6 

8.35 

8.3 

8.fi.> 

9.8 

8.6 

8.35 

8.4 

aftS 

9.85 

8.5 

1    &3 

1    8.4 

!i.«0 
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Daily  gage  height,  in  feet ,  of  Merced  River  above  Merced  Falls,  Cal.^for  1906 — Cont'd. 


Day. 


Jan.  I  Feb.     Mar. 


21 
22 
23 
24 
•25 

26, 
27, 
28 
29 
30. 
31. 


10.55 

10.05" 

9.85 

9.65 

9.5 


11.15 

11.2 

10.7 

10.45 

10.8 


9. 5       10. 45 

9.4    ,  10.25 

9.25  I  10.7 

9.2 

9.1 

9.0 


Oct. 

Nov. 

Dec. 

H.3 

8.35 

8.6 

8.3 

8.3 

a55 

8.3 

8.3 

8.7 

8.3 

8.3 

8,6 

8.3 

8.3 

8.65 

8.3 

8.3 

11.5 

8.3 

8.3 

11.45 

8.3 

k    8.3 

11.3 

&3 

8.3 

10.35 

8.05 

8.3 

0.75 

8.3 

10.35 

Rating  tables  for  Merced  River  above  Merced  Falls,  CaL 

JANU.\RY  1,  1905,  TO  JULY  31,  1906.a 


Oai 


rM. 


Dis- 


Gage  I     Di9-         Oase 


Dis- 


Gago        Dis- 


Gase 


height. '  chargf>.  I  height,   charge,    height,   charge,    height,   charge,     heignt. 


Feet. 
8.00 
8.10 
8.20 
&30 
8.40 
8.50 
8.60 
8.70 
8.80 
8.90 


Sec.-ft. 
90 
115 
140 
170 
200 
235 
275 
315 
360 
410 


Feet. 
9.00 
9.10 
9.20 
9.30 
9.40 
9.50 
9.60 
9.70 
9.80 
9.90 


8ec.-fi. 
465 
520 
580 
645 
715 
790 
870 
955 
1,045 
1,140 


Feet. 
10.00 
10.10 
10.20 
10.30 
10.40 
10.50 
10.60 
10.70 
10.80 
10.90 


Sec.-ft. 
1,240 
1,345 
1,4:>5 
1,570 
1,690 
1,820 
1,955 
2,095 
2.240 
2,390 


Feet. 
11.00 
11.20 
11.40 
11.60 
11.80 
12.00 
12.20 
12.40 
12.60 
12.80 


Sec.-ft. 

Feet. 

2,M5 

13.00 

2,870 

13.20 

3,215 

13.40 

3.570 

13.60 

'    3,945 

13.80 

4,340 

14.00 

4,755 

15.00 

.    5.200 

>  16.00 

,    5,665 

17.00 

'    6,140 

Dis- 
charge. 

Sec.-ft. 

6,630 

7,130 

7,630 

8,150 

8,  <w  0 

9,200 

12,050 

15,300 

18,800 


AUGUST  1  TO  DECEMBER  3,  1906.6 


&00 
8.10 
8.20 
&30 
&40 
&50 
&60 
a  70 


55 

8.80 

280 

70 

8.90 

320 

90 

9.00 

370 

115 

9.10 

425     , 

140 

9.20 

480 

170 

9.30 

540 

205    1 

0.40 

610    : 

240 

9.50 

680    , 

9.60 

9.70 

9.80 

9.90 

10.00 

10.10 

10.20 

10.30 


750 

820 

890 

970 

1,060 

1,160 

1,260 

1,380 


10.40 
10.50 
10.60 
10.70 
10.80 
10.90 
11.00 
11.20 


1,510 
1.650 
1,800 
1,960 
2,120 
2,280 
2,440 
2,780 


11.40 
11.60 
11.80 
12.00 


3,140 
;},520 
3.930 
4,340 


o  This  table  is  based  on  discharge  measurements  made  daring  1905-6  and  is  well  defined. 

6  This  table  is  based  on  7  discharge  measurements  made  during  August  to  November,  1906,  and  is 
well  defined  above  gage  height  8.4  feet.    Above  gage  height  12  feet,  the  table  is  the  same  as  the  previous  « 
one. 

Monthly  discharge  of  Merced  River  above  Merced  Falls,  CaL,  for  1906. 

[Drainage  area,  1,090  square  miles.] 


Month. 


Discharge  in  second-ffct. 


Maximum.   Minimum 


January 

Febniary 

March 

April 

May 

June , 

.July 

August , 

September 

October 

November...., 
December 

The  year 


18,400 

2.870 

17,800 

6,760 

15,300 

12,000 

10,200 

1,720 

425 

155 

240 

3.620 

90 

465 

1,290 

2,320 

3,130 

4,860 

2, 100 

425 

170 

62 

115 

115 


Mean. 


1,840 

1,060 

4,660 

3,500 

6.530 

8,410 

6,260 

048 

254 

122 

135 

735 


Run-off. 


Total  in 
acre-feet. 


113,000  , 
58.900 
28^,000 
208,000 
402.000 
500,000  i 
385.000 
58,300  , 
15,100  , 
7,500 
8,030 

45,200  ; 


18,400 


62 


2,870  ,    2,090,000 


Sec.-ft.  per 
sq.  mile. 

1.69 
.972 
4.28 
3.21 
5.99 
7.72 
5.74 
.870 
.233 
.112 
.124 
.674 

2.63 


Depth  In 
inches. 


1.96 

1.01 

4.93 

3.58 

6.91 

8.61 

G2 

00 

.26 

.13 

.14 

.78 


6. 
1. 


35.92 


Note. — These  values  are  excellent. 
8591— IBB  2ia— 07 11 
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SURFACE   WATER   SUPPLY,  1906. 


MERCED   RIVER   IN    Y08EMITE    VALLEY,    CALIFORNIA. 


This  station  was  established  July  11,  1904,.  It  is  located  at  the 
wagon  bridge,  near  the  Sentinel  Hotel.  The  conditions  at  this  sta- 
tion and  the  bench  marks  are  described  in  Water-Supply  Paper  No. 
177,  page  201,  where  are  given  also  references  to  publications  that 
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Daily  gage 
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'  W.  B.CUpp-. 
\  C.  W.  Tucter. 

heigktj  in/eel, 
Day. 

lous  yean 

of  Merced  h 
liydrograpbe 

of  Merced  i 
May. 

1 

S. 
Hver  in 

T. 

Hiver  17 

June. 

6lO 

6.1 

6.75 

6.8 

7.4 

6.45 

6.5 

7.0 

7.8 

8.0 

9.55 

9.5 

9.6 

9.2 

9.1 

10.0 
9.5 
9.2 
9.8 
9.8 

lao 

9.9 
9.8 
9.8 

lao 

8.8 
8.4 

7.8 
8.0 

a4 

OSEM 

Yogem 

I  Yoten 
July. 

9.4 
9.5 
9.8 
9.5 
9.6 

9.5 
9.5 
9.1 
9.1 
H.7 

8.6 
8.8 
9.0 
8.8 
8.3 

8.5, 

8.3  ' 
7.8 
7.7 
7.8 

7.7 
7.8  ; 
7.8 

7.8  j 
7.7  i 

8-1  . 

7.4  ' 

7.1  ' 

6.7 

6l4 

6.4 

1 

ite  Vol 

i  widti 

Uy.  Califi 

umic 

G 

he 

F 

let. 

as 
as 
ae 
ae 
as 

as 
a6 
as 

as 
as 

a4 
a4 

as 
a4 
a4 

a4 
as  ' 

34 

as 
as 

as 
as 
as 
as 
as 
1 
as 
as 
as 
as 
a2 

32 
CRN 

t,  in  19 

^t.     c 

ect.        L 
6l80 

aso 
a,  for  1 

Nov. 

as 
as 
as 
a4 
as 

as 
as 
as 
as 
as 

as 
as 
as 
as 

as 

as 
as 
as 
as 
as 

as 
as 
a  3 
as 
as 

as 
a2 
a2 
a2 
a2 

>hajf 

1 

9fHi 

L,     Arfa  of 
°-   section. 

??. 

If*: 

Noi 

1. 
2- 
3. 
4. 

5. 

6. 

1  . 

!    Feet. 
ft 

a 
lite  Va 

Aug. 

6.2  , 

6lO 

6.0 

5.8 

5.7 

5.6 
5.6 
&6 
5.6 
6.7 

&8 
&6 
&4 
&3 
5.2 

5.1 

6.1 
5.4 

SlS 

5.2 

4.9 
4.8 
4.5 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 

4.3 
4.3 

ILLEY 

Sq.ft. 
5             668 
9             286 

Sc^t.       G 

4.3 
4.3 
4.2 
4.2 

4.1 

4.1 
4.1 
4.0 
4.0 
4.0 

4.0 
S9 
S9 
S9 
39 

S8 
37  , 
S7 
S6 
^6 

3.S 

1        S6 
1        S6 

se  1 

S6 

a6 
as 
ss 

35 

as 

',    CALIF 

fi 

TftO 
50 

c 

a -J 
a: 

a:- 
a: 

8. 

9. 

10. 

11. 
12 



a  "2 
a:: 
a: 

a  2 

13" 

14 





15. 
16 



— 

17 

18 

19. 
20 

— 

21 

22 

23 

7.00 
a  75 
6.80 

&8 
6.3 
6.1 
5.7 
5.7 
5l7 

IN    Y 

24 

25 

26 

27 - 

28 

•  •  • 

•  >  > 

29. 
30. 

1 

.  . . 

31 

I 

FE 

YOSEMI' 

CREEK 

ITE    \J 

riA. 

This  station  was  established  July  9,  1904.  It  is  located  at  the 
wagon  bridge,  about  one-half  mile  from  Yosemite,  Cal.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water-Sup- 
ply Paper  No.  177,  page  205,  where  are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 

No  measurements  were  made  at  this  station  diuring  1906.  On 
November  12,  with  a  gage  height  of  5  feet,  there  was  no  flow  at  the 
section. 
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Daily  gage  height  ^  in  feet,  of  Yosemite  Creeky  in  Yoseniite  Valley  j  Col.,  for  1906. 


Day. 

May. 

June.  , 

1 

6.4    1 

July.  1 
9.2 

1 

Aug. 
6.8 

Sept. 

Oct, 

Nor. 

Dec. 

1 

5.2 

5.0 

5.0 

5.0 

2 

! 

6.5    i 

9.5 

5.7  , 

5.2 

5.0 

5.0 

5.0 

3 •.... 

........1 

7.0 

9.4 

5.6  1 

5.1 

5.0 

5.0 

5.0 

4 

1 

7.1 

9.4 

5.6 

5.1 

5.0 

5.2 

5.0 

5 

1 

7.4    , 

9.6 

5.6  . 

5.1 

5.0 

5.1 

5.0 

6 

i 

7.0 

9.5  , 

5.5 

5.1 

5.0 

5.1 

5.0 

7 

1 

6.9 

9.4  1 

5.6  . 

5.0 

5.0 

5.1 

5.0 

8 

1 

7.1    1 

9.2  , 

5.5  ; 

5.0 

5.0 

5.0 

5.0 

9 

1 

7.9 

9.1  ' 

5.4  i 

5.0 

5.0 

5.0 

5.0 

10 

8.0 

8.8 

5.5 

5.0 

5.0 

5.0 

5.0 

11 

8.9 

8.9 

5.5 

5.0 

5.0 

5.0 

5.0 

12 

9.8 

8.0 

5.4  1 

5.0 

5.0 

5.0 

13 

9.4 

8.1 

5.3 

5.0 

5.0 

5.0 

H 

8.8 

8.0 

5.4 

5.0 

5.0 

5.0 

1.-) 

, 

8.7 
11.15 

7.4 
7.2 

5.4 
5.3 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

1<> 

17 

9.3 

7.1 

5.3 

5.0 

5.0 

5.0 

18 

9.1 

7.1 

5.3 

5.0 

5.0 

5.0 

19 

9.8 

6.8 

5.3 

5.0 

5.0 

5.0 

20 

9.7 

6.8 

5.3 

5.0 

5.0 

5.0 

21 

9.9 

6.7 

5.4 

.5.0 

5.0 

5.0 

22 

9.9 

6.7 

.5.3  ■ 

5.0 

5.0 

5.0 

23 

7.5 

9.8 

6.0 

5.2 

5.0 

5.0 

5.0 

24 

7.05 

9.7 

6.6 

5.2 

5.0 

5.0 

5.0 

25 

7.0 

9.8 

6.7 

5.1 

5.0 

5.0 

5.0 

26 

7.0 

7.7 

6.9 

5.1 

5.0 

5.0 

5.0 

27 

6.5 

7.4 

6.4 

5.1 

5.0 

5.0 

5.0 

28 

6.4 

7.1 

6.2 

5.1 

5.0 

5.0 

5.0 

29 

a9.0 

7.4 

5.9 

5.1 

5.0 

5.0 

5.0 

30 

6.0 

7.7 

5.7 

5.1 

5.0 

4.9 

5.0 

31 

6.1 

6.0 

5.1    . 

4.9 

1 

«  Backwater  from  snow, 
Note.— There  was  practically  no  flow  aft4»r  Septemlxjr  1. 


TENAYA    CREEK    IN   YOSEMITE    VALLEY,    CALIFORNIA. 

This  station  was  established  July  11,  1904.  It  is  located  by  the 
wagon  bridge,  about  2  miles  from  Yosemite,  Cal.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  177,  page  207,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 

The  following  measurement  was  made  June  11,  1906.: 

Width,  44  feet;  area,  176  square  feet;  gage  height,  720  feet;  discharge,  891  second- 
feet. 

Daily  gage  height,  in  feet,  of  Tenaya  Creek  in  YosemiU  Valley,  Cat.,  for  1906, 


Day. 

May. 

June. 

1 

5.0 

2 

5.7 

,1 ! 

6.0 

July.  I    Aug. 


4. 

5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 


5.0 

7.1 

5.7 

7.2 

6.0 

7.3 

6.0 

7.2 

6.3 

7.2 

6.0 

7.1 

6.1 

7.2 

6.3 

7.1 

6.7 

7.0 

6.8 

6.7 

6.9 

6.6 

6.9 

7.0 

7.0 

7.1 

4.6 
4.4 
4.5 
4.4 
4.3 


7.1 
7.4 


7.0 
6.5 


4.1 


Sept. 

Oct. 

Nov. 

3.5 

3.0 

3.0 

3.4 

3.0 

3.0 

3.4 

3.0 

3.0 

3.3 

3.0 

3.2  , 

3.2 

2.9 

3.2 

3.2 

2.9 

3.1 

3.1 

2.9 

3.1  , 

3.0 

2.9 

3.0 

3.0 

2.9 

3.0 

3.0 

2.9 

3.0 

Dec. 


3.0 
3.0 
3.0 
3.0 
3.0 


3. 
3. 
3. 
3. 


3.0 
2.9 
3.0 
3.0 
3.1 


2 
2, 
2. 
3, 


3.0 


3.0 
3.0 
3.0 
3.0 
3.0 


3.0 
3.0 
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Daily  gage  height,  in  /(ft,  of  Tenaya  Creek  in  Yo$emiU  Valley  ^  Col.,  for  1906 — (VmiM. 


Day-  ,  May.  I  June,  i  July.  I   Aug.      Sept.      Oct.       Nov.   !    Iyer 


16 

17 

!;» 

19 

20 

21 

22 

23 

24 

2ri 

6.2 

21. 

27 

2S 

6.1 

5.9 

5.7 

29 

.10 

5. .5 

5.5 

31 

5.5 

June. 

1 
July.  1 

._  1 

6.3 

Aug. 
4.0  ' 

Sept. 

8.1 

3.0 

7.8 

6.2' 

4.0 

3.0 

7.3 

6.1 

3.9' 

3.0 

7.1 

6.0 

3.8 

3.0 

7.5 

5.8 

3.9 

3.0 

7.4 

5.6 

3.8 

3.0 

7.3 

5.5 

3.8 

3.0 

7.4 

5.5 

3.8 

3.0 

7.4 

5.4 

3.7 

3.0 

7.5 

5.5 

3.6 

3.0 

6.1 

5.7 

3.6 

3.0 

6.0 

5.7 

3.5 

3.0 

6.4 

5.2 

3.5 

3.0 

6.6 

5.0 

3.4 

3.0 

6.9 

4.7 

3.4 

3.0 

4.7 

3.4 

I 

2.9  3.0  , 

2.9  3-0 

3.0  3.0  !. 

2.9  3.0  • 

2.9  3.0 

2.9  3.0 

2.9  3.0 

3.0  3.0 

2.9  3.0 

2.9  3.0 

2.9  3.0 

3.0  3.0    . 

2.9  3.0    . 

2.9  3.0 

3.0  3.0    . 

3.0 


TUOLUMNE  RIVER  DRAINAGE  BASIN. 
I>B8CR1PT10N    OF   BASIN. 

Tuolumne  River  rises  oh  the  western  slope  of  the  vSierra  Nevada  and 
drains  the  country  located  between  Stanislaus  River  on  the  north  and 
Merced  River  on  the  south.  It  has  numerous  tributaries,  several  of 
which  produce  a  heavy  discharge.  The  country  throughout  this 
basin  is  rough  and  rugged,  especially  along  the  main  river,  which  cuts 
through  solid  granite,  with  high  precipitous  cliffs  on  either  side. 
Along  this  stream  is  found  some  of  the  grandest  scenery  of  the  Sierra 
Nevada.  This  stream  drains  the  northern  portion  of  the  Yosemite 
National  Park,  where  is  located  the  Grand  Canj'on  of  the  Tuolumne 
and  the  Iletch  Iletchy  Valley,  declared  by  many  to  exceed  the  famed 
Yosemite  Valley  in  grandeur  and  beauty.  The  formation  is  of  granite, 
which  on  the  higher  elevations  is  bare  and  glaciated,  often  rising 
thousands  of  feet  in  vertical  cliffs  and  domes.  Along  the  middle 
reaches  of  this  basin  there  is  good  soil  covering,  with  a  heavy  timber 
growth  of  pine,  fir,  cedar,  and  other  kindred  trees.  On  the  lower 
reaches  the  covering  is  a  heavy  growth  of  brush,  which  diminishes  in 
the  foothills  where  the  stream  enters  the  San  Joaquin  Valley.  This 
portion  of  the  basin  has  a  light  soil  covering,  with  grass  growth,  which 
is  used  for  pasturage.  There  are  several  glacial  lakes  throughout  the 
upper  reaches  of  this  basin,  many  of  the  larger  of  which  offer  excep- 
tional opportimities  for  the  construction  of  storage  reservoirs.  There 
arc  also  manv  reservoir  sites  on  the  main  river.  The  stream  he«  a 
a  heavy  fall,  and  the  opi)ortunities  for  power  development  are  nu- 
merous. Several  diversions  are  made  above  the  gaging  station. 
wliich  is  located  at  Lagrange,  where  the  stream  breaks  from  the  foot- 
hills. The  precipitation  on  the  upper  half  of  this  basin  falls  in  the 
form  of  snow,  a  greater  portion  of  which  disappears  in  the  spring 
months,  but  on  the  higher  elevations  much  remains  until  late  in  the 
suihmer.  The  mean  annual  rainfall  varies  from  about  30  inches  on 
the  lower  foothills  to  about  60  inches  on  the  higher  elevations. 
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TUOLUMNE    RIVER    AT    LA   QRANQE,    CAL. 

This  station  was  established  August  29,  1895.  It  is  located  at  the 
wagon  bridge,  in  the  town  of  I^a  Grange.  It  is  below^  the  high  dam, 
where  the  diversions  are  made  by  the  Turlock  and  Modesto  canals, 
and  also  below  the  head  of  the  canal  of  the  La  Grange  Ditch  and 
Hydraulic  Mining  Company,  which  diverts  w^'ter  from  the  left  bank 
of  the  river  above  the  dam.  The  conditions  at  this  station  and  the 
bench  marks  are  described  in  Water-Supply  Paper  No.  177,  page  209, 
where  are  given  also  references  to  pubHcations  that  contain  data  for 
previous  years. 

[Hseharge  uwasurcnienU  oj  Tuolunitw  Rivrr  at  La  Grange,  Cat.,  in  1906. 


Vate. 


Ilydrographer. 


February  18... .,  C.  II.  Lee 

March  29 '  U.  S.  Uawloy . 

April  25 1 do 

May  1.5 '  C.  II.  Lee 

May  25 W .  C.  Sawver . 

May  28 do 

June  4 do 

June  U do 

June  21 do 

June  29 do 

July  3 do 

Jidv  11 do 

Julv21 do 

July  31 1 do 

Augusts do 

August  6 do...: 

A ugust  20 1  W .  F.  Martin . 

November  21.. . ' do 


Width. 

Area  of 

Gage 

Dl8- 

«>etion. 

height. 

chaiige. 

Fret. 

Sq.ft. 

Feet. 

Sec.-ft. 

314 

1,360 

5.80 

1,870 

342 

2,060 

7.71 

6.220 

337 

2.000 

7.52 

6,710 

348 

2,550 

&80 

11,000 

330 

2,140 

&18 

7,760 

370 

2,970 

ia45 

15,900 

348 

2.500 

9.11 

11,100 

380 

2,810 

laio 

14,800 

384 

3,050 

ia54 

17,000 

342 

2,360 

a  62 

9,750 

376 

3.060 

ia79 

18,300 

366 

2,610 

9.00 

11.800 

340 

2,230 

&22 

8.  .570 

331 

1.790 

aso 

4,150 

32<) 

1,.580 

a20 

2,700 

;«o 

1,440 

5.78 

1.890 

318 

1.360 

5.43 

1.380 

298 

983 

4.26 

197 

Daily  gage  fieight,  injeet,  of  Tuolumne  River  at  La  Grange,  (W.,Jor  1906. 


Day. 


1. 
2. 
3. 
4. 
5. 

♦i. 

7. 

8. 

9. 

10. 

II. 
12. 

14. 


Jan.      Feb.     Mar.  j  Apr.     May.    June,  i  July.     Aug.  |  Sept 


4.2 
41 
4.0 
40 
40 


..    I 


3./ 

3.75 

3.7 

3.3 

.13 

a3 
a4 

a45 

8.2 
6i75 


485 
4  9 
48 
48 
48 

48 
4  75 
48 
4  85 
4  95 

5.5 

5.0 

485 

5.1 

6.35 


(iO 
5.9 

ai 
a3 
a2 

a2 
ai 
ai 
a3 
a4 


8.15 

&1 

7.85 

7.3 

7.05 

7.05 

7.05 

7.1 

7.15 

7.45 


7.1 

8.3 

9.8 

a4 

7.3 

a  25 

10.4 

a  25 

7.5 

a  55 

la  (>6 

a3 

7.75 

9.1 

ia6 

ai 

8.4 

9.35 

10.3 

5.95 

9.7 

a. 55 

ia25 

5.9 

9.45 

ai 

iao5 

5.9 

9.25 

a25 

lai 

5.9 

9.6 

a9 

9,85 

5.96 

9.8 

9.5 

9.1 

5.  75 

uj a  6 

17 a9 

1.^ ia55 

vj I  11.  a5 

20 7. 3 


21. 
22. 
23. 
24. 
2.5. 


26. 
27. 
28. 
29. 
30. 
31. 


a7 
a3 

5.9 
5.5 
5.35 

5.4 

5.25 

5.2 

5.0 

4  95 

49 


ao 

5.55 
5.6 
5.7 
a  45 

7.2 
a85 
a  4 
a25 
a3 

a25 

ao 

a55 


,  a55 

7.6 

9.7. 

7.45 

,     7.9 

7.3 

'    7.5 

7.1 

11.4 

7.35 

!    9.1 

7.45 

a  75 

7.55 

a65 

7.6 

a65 

7.75 

ass 

7.8    ' 

a  75 

ao 

aa5 

7.8 
12  45 
11.3 

ia55 
7.9 
7.9 
7.05 

a4 
ia2 


ao 

9.0 

a45 

7.6 

7.3 

7.35 

7.55 

7.4 

7.15 


iai5 

9.25 

a8 
a  75 
a8 

a4 
a3 
a  75 

9.4 
9.45 

9.0 

a7 
a25 
ao 
ao 

9.6 
9.5 

ia4 

9.1 

a4 
a2 


ia2 
ia9 

11.0 
9.9 
9.6 

ia65 
ia8 

9.6 

ia2 
ia45 

ia5 

ia45 

ia3 

iai5 

ia4 

9.9 
9.0 

a35 
a6 

9.2 


9.2 

9.3 

9.65 

9.5 

9.1 

as 
a7 
a  35 
as 
ai 

as 

ao5 

a2 

a2 

a5 

ao 

7.9 
7.6 
7.2 

a8 
a6 


5.9 

5.9 

6.75 

5.7 

5.5 

a4 

5.35 
5.3 
5.3 
5.4 

5.4 

5.7 

5.6 

5.35 

5.2 


a45 
a45 
a45 
3.45 
a  45 

145 

145 

145 

3.4 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 

ia5 

105 
105 


Oct.   ,  Nov.     Dec. 


145 
145 
145 
145 
145 

145 

145 

145 

18 

185 

185 

19 

19 

19 

19 

40 
19 
19 
19 
19 


41 
41 
41 
41 
48 

46 

455 

435 

44 

44 

435 

435 

435 

46 

48 

43 

435 

435 

435 

435 


42 
4  2 
42 
43 
435 

44 
44 
43 
19 
4a5 

7.8 

7.2 

5.6 

5.05 

49 

48 
48 
4  75 
4  75 
4  75 


16 

105 

15 

105 

145 

105 

145 

105 

145 

105 

145 

42 

43 

4  75 

42 

42 

4  76 

18 

425 

48 

41 

43 

49 

415 

42 

5.35 

41 

42 

7.4 

41 

415 

7.3 

41 

4  15 

a8 

41 

13 

ai 

41 

4  16 

5.7 

41 

a46 

16(5 


SURFACE    WATER   SUPPLY,   1906. 


Rating  tablf/or  Tuolumne  River  at  La  Orange,  Cai.,/or  1906. 


Oage 
hei^t. 

Dla> 
charge. 

See.-ft. 

Gage 
height. 

Feet. 

DiB- 
charge. 

See.-ft. 

heif^t 
Feet. 

I>i«- 
chaige. 

See.-ft. 

Gage 
height. 

Feel. 

Dis- 
.  charge. 

See.-ft. 

Gage 
height. 

Feet. 

chiuge. 

Feet. 

See.-ft. 

3.00 

0 

4.00 

115 

5.00 

7N) 

6.00 

2,2L0 

8.00 

7,350 

3.10 

1 

4.10    ' 

145 

5.10 

900 

6.20 

,    2.K0 

8.20 

8,030 

3.20 

5 

4.20 

ISO 

5.20 

1,0S0 

6.40 

3,»0 

8.40 

8,700 

3.:>o 

10 

4.30 

220 

5.30 

l.ltO 

6.60 

3,5^0 

8.60 

9,3£0 

3.40 

20 

4.40 

270 

5.40 

1.300 

6.W 

4,000 

8.80 

10,090 

3.M) 

30 

4.50 

:t:» 

5.50 

1,440 

7.00 

4.500 

9.00 

10.810 

3.  U) 

40 

4.  a) 

400 

5.60 

l.5«» 

7.20 

5,020 

10.00 

14,610 

3.70 

.Kl 

4.70 

4^0 

5.70 

1.750 

7.40 

5,570 

11.00 

18.610 

3.>'0 

70 

4>0 

.'»70 

5.80 

1.910 

7.60 

6,140 

3. 90 

W) 

4.!H} 

WTO 

5.W) 

2,0M) 

7.80 

6,750 

NuTC— Thin  tabU*  is  baatKl  on  18  (lincharge  tn!^Aflurementi»  made  during  193(i  and  Farltcr  lo^ 
inea.<«urpnii>ntii.  and  I  a  well  defined. 

.Monthly  discharge  of  Tuolumne  River  at  Im  Grange,  (\il.,/or  19(tfl. 

[Drainage  area,  1,500  square  miles.] 


wat»T 


Month. 


January 

Fehruary 

March 

April 

May 

Juno 

July 

August 

September 

OctoU'r 

NovemU'r 

December 

Th«^  year. 


Discharge 

in  second-feet. 

ROD-Ofl. 

1 

- 

Total  in 

— 

-  -  - 

- 

- 

Maximum. 

Minimum. 
.S5 

Mean. 
2,800 

acrp-feet. 
176,000 

Sec. 
sq. 

-ft  per 
mile. 

Dei 
inc 

>thin 
*e»- 

21.400 

1.91 

2.20 

5.330 

1.110 

2.180 

121.000 

1.45 

1.51 

24.400 

2.320 

7.180 

441,000  . 

479 

.1.52 

11.300 

4.730 

6.500 

387.000 

4.33 

4«S 

16,800 

5,510 

11.100 

662.000 

7.40 

8.53 

19.600 

8.640 

13.900 

827.000  1 

a2r 

ia34 

18.200 

4.530 

11.600 

713.000 

7.73 

_ 

S.91 

4.080 

770 

2.220 

13&.000 

1.48 

1.71 

831 

288 

470 

28,000 

.313 

.a5 

307 

70 

216 

13,300 

.144 

.17 

sm 

10 

243 

14.500 

.162 

.l^ 

6,750 

90 

1,470 

90.400 

.980 

L13 

24.400  1 

1 

10 

4.990 

3.&10.000 

3.33 

4.1  .> 

Note.— These  discharges  iiiclnd<'  those  of  Modesto  and  Turloek  canals.  Values  are  excellent,  except 
those  for  Modesto  canal  for  .\prii.  Sejptenilx>r.  and  October,  which  are  classed  as  good,  on  account  of 
the  lack  of  raeasurement.s  of  the  canal  at  low  stagi^s. 


MODESTO  CANAL  AT  LA  GRANGE,  CAL. 

The  Mo(lesti)  canal  is  the  property  of  the  Modesto  irrigation  district. 
The  water  is  diverted  from  the  right  side  of  Tuolumne  River  at  the 
La  Grange  dam.  This  canal  was  designed  to  carry  660  second-feet  and 
to  irrigate  land  in  the  vicinity  of  Modesto,  Stanislaus  County,  Cal. 
The  principal  part  of  the  construction  work  was  done  on  this  canal 
prior  to  1892,  but  on  account  of  litigation  the  canal  was  not  complete 
until  April,  1903. 

Infonnation  in  regard  to  this  station  is  contained  in  Water-Supph' 
Papers  Nos.  100, 134,  and  177  of  the  United  States  Geological  Survey. 

During  1906  gagings  were  made  about  500  feet  below  the  intake  at 
the  La  Grange  dam.  The  canal  at  this  point  has  a  concrete  section, 
the  width  being  20.2  feet  at  the  bottom  and  the  walls  having  a  batter 
of  about  1  to  5  outward.  The  floor  of  the  canal  is  practically  a  plain 
surface,  but  the  left  side  is  0.26  foot  lower  than  the  right  side,  where 
the  highest  velocity  occurs.     Measurements  were  made  from  the  upj>er 
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side  of  a  plank  footbridge.  The  gage  is  an  iron  bar  li  by  }  inches, 
graduated  into  feet  and  tenths  and  placed  in  a  concrete  well  on  the 
left  side  of  the  canal  about  400  feet  above  the  gaging  station.  The 
well  is  connected  to  the  canal  by  means  of  a  small  pipe  from  the 
bottom  at  right  angles  to  the  canal  wall. 

Discharge  measvremenl^  of  Modesto  canal  at  La  Granpe^  Cat.,  in  1906. 


Dat<>. 


Hydrographer. 


Width. 


Mav  16 C.H.Lee 

June  5 W.C.  Sawyer 

June  5 do 

June  8. do 

June  8 do 

June  29 do 

July  2 do 

July  11 do 

July  19 do 

August  6 1  Sawyer  and  Martin. 

Septembers W.F.Martin 


Feet. 
22 


21 
21 
21 
21 
22 
21 
21 
21 
21 
21 


Areacf 
section. 


Sq.ft. 
59 
43 
39 
58 
56 
70 
69 
70 
68 
06 
46 


Gage     j      Dls- 
height      ehai^. 


Feet. 
2.J'0 
2.11 
1.91 
2.79 
2.70 
2.66 
2.60 
2.60 
2.52 
2.46 
1.70 


Sec. -ft. 
306 
302 
257 
303 
412 
387 
380 
383 
376 
302 
250 


Daily  gage  height,  infect,  of  Modesto  canal  at  La  Grange,  Cal.,for  1906. 


Day. 


Mar. 


Apr. 


22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1 

1 

2 1 

3    ' 

4  

5 

1 
6 ' 

7 • 

8 

g 

1.4 

10 

2.0 

n 

2.0 

12 

1.95 

13 

1.5 

2.25 

14 

65 

2.3 

15   

1.15 

2.3 

16 

1.5 

2.35 

17 

1.7 

2.3 

18 

1.8 

2.3 

19 

2. 0 

2.3 

20 

2.4 

2. ' 

2.5 

2.45 
2.5 


May. 


2.4 
2.5 
2.6 
2.5 
2.65 

2.8 
2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
1.5 


June.      July. 


0.2 
.85 
1.1 
1.5 
1.9 

2.2 

2.6 

2.7 

2.85 

2.75 


'2. 
2. 
2. 

1. 
2. 


5 

5 

5 

65 

6 


2.55 

2.5 

2.5 

2.6 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.55 

2.55 

2.6 

2.6 

2.65 


Aug. 


2.6 
2.6 
2.6 
2.6 
2.55 

2.6 

2.55 

2.6 

2.56 

2.55 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.5 
2.5 
2.45 

2.5 
2.5 
2.5 
2.5 
2.5 

2.45 

2.5 

2.5 

2.5 

2,5 

2.5 


2.5 

2.45 

2.45 

2.45 

2.45 


2. 
2. 
2. 
2. 
1. 


5 

5 

5 

45 

85 


0.6 

.5 

1.3 

1.9 

2.1 

2.2 

1.05 

1.95 

1.9 


Oct. 


2.26 

1.05 

1.8 

1.6 

1.65 

1.6 

1.55 

1.55 

1.5 

1.35 

1.45 

1.45 

1.4 

1.25 

1.35 

1.35 

1.3 

1.2 

1.15 

1.05 

l.a5 

1.0 
.95 
.95 
.95 

1.0 
1.0 

.95 

.9 

.85 


0.85 
.85 
.S5 
.85 
.85 

.85 

.85 

.8 

.9 

.05 

.85 
.85 
.9 

1.1 

1.05 


1. 


0 

0 

95 

95 

95 


NOTB.— No  gage  height  record  was  kept  April  22  to  28.    Discharges  have  l>een  interpolated, 
canal  was  dry  on  other  days  on  which  the  gage  was  not  read. 


The 
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SITRFACK    WATER   SUPPLY,    1906. 


Hating  table /or  Modesto  canal  at  La  Orange^  Cal.^for  1906. 


helf^t. 

cbArge. 

Giigf 
hoight. 

chiiigp. 

r.agt' 
height. 

Di8- 

chjiigi'. 

Gage 
height. 

Dis- 
chaige. 

Gace 
heignt. 

ehaige. 

Fett. 

Sfv.-ff. 

Feet. 

Sev.-ff. 

Feet. 

Sfc.-ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec.-ft. 

0.  M 

90 

1.10 

156 

1.70 

238 

2. 3D 

328 

2.90 

428 

0.  m 

100 

'     1.30 

169 

1.80 

253 

2.40 

344 

aoo 

445 

0.70 

110 

1.30 

182 

1.90 

268 

2.50 

360 

0.80 

120 

,      1.40 

196 

2.00 

283 

2.60 

377 

0.90 

131 

1.50 

210 

-2.10 

298 

2.70 

394 

1.00 

143 

l.(iO 

224 

2.20 

313 

2.80 

411 

Nf  )TK .  Thifl  ta  ble  is  basocl  on  1 1  discharge  meaaurements  made  during  1906,  and  is  well  defined  betvea 
nge  hriphta  1 .7  fi*et  and  '2.H  feet.  Discharges  have  been  inchided  with  tnoRo  nf  Tuolumne  River,  pafpp  - 
The  total  disctuirge  of  the  canal  for  1906  was  105.000  aerp^feet. 

Tl^RLCX^K    CANAL    AT    LA   GRANGE,    CAL. 

The  Turlock  canal,  the  property  of  the  Turlock  irrigation  district. 
takes  water  from  the  left  bank  of  Tuolumne  River  at  the  La  Grange 
dam.  This  canal  was  designed  to  carry  1,500  second-feet  and  t(» 
irrigate  a  largo  area  of  fertile  land  in  the  vicinity  of  Turlock  and  Ceres, 
Stanislaus  County,  Cal. 

During  1S98  water  was  first  turned  into  the  canal  in  small  quanti- 
ties and  used  for  puddling  the  banks.  A  record  of  the  gage  height 
has  been  kept  since  July,  1899.  The  conditions  at  this  station  are 
described  in  Water-Supply  Paper  Xo.  177,  page  214,  where  are  given 
also  references  to  publications  that  contain  data  for  previous  years. 

JMacharge  measiireinents  of  Turlock  canal  at  La  Grange,  Cal,.  in  1906. 


I>ate. 

Hydrogmpher. 

Width. 

Area  of  1 
section. 

Gace 
height. 

Di9- 
chaig^. 

^ 

Feet. 

Sq.ft. 

Feet. 

Stc.-^ 

Mav  Hi 

.    ('. 

n.  Loo 

20 

no 

5.55 

>•>«' 

Mav'J4 

.    W 

.  ('.  SawyiT. 
..lo 

20 

113 
26 

5.75 
1.30 

tMl 

Mti\  y* 

20 

*. 

Mav  ■J'.i 

-.1.. 

-•*>■••.>.••>•••-••>•••  kiw 

20 

40 

2.05 

!•> 

Mav  2<» 

.<](. 

.  tlo 

20 

20 

58 

.58 

2.97 
2.97 

:'I4 

Mav2*> 

.'!> 

Mav  '«) 

.  do 

20 

74 

3.75 

LTi> 

Mavi<) 

.do 

20 

92 

4.70 

ii! 

Mav  M) 

.  do 

20 

105 

5.35 

.1:3 

Mav  :«) 

.  do 

20 

118 

6.02 

«J- 

June  7 

.do 

20 

108 

5.50 

;ci. 

Jiilv  2 

.do 

20 

11.5 
08  , 

6.02 
5.02 

fC* 

Jnly  19 

.do 

20 

w 

Jiilv  21 

.do 

20 

21 

1.08 

3P 

August  0 

August  20 

.    .Sawver  and  M 
.    W.  F.  Martin. 

artin 

20 

12(r 
120 

6.10 
6.10 

tti' 

20 

»*»' 

Sopt('iiil)er5... 

.do 

20, 

87 

4.46 

Gi 

Daihj  (f(uj(  height,  in/at,  of  Turlock  cancU  at  Iji  Orange,  Cal..  for  1906. 


Day. 

Jan. 

Foil. 

.5.2.') 

')A\ 

5.0 

5.0 

5.7 

5.7 

5.7 

5.7 

5.75 

4.6.5 

Mar. 

.3.25 

.S.25 

2.9 

2.4 

2.0 

2.0 
2.0 
2.0 

.\pr. 

May. 

4.5 
4.1 
4.4 
5.4 
5.35 

5.35 
5.35 
5.35 
5.35 
5.6 

June. 

5.0 
5.0 
.5.0 
5.0 
5.6 

5.5 

6.5 

5.65 

6.75 

5.76 

July. 

6.05 

6.C5 

6.05 

6.0 

6.05 

6.05 
6.06 
6.05 
6.05 
6.05 

Aug. 

Sept. 

5.05 

5.25 

4.1 

4.35 

4.4 

4.3 

4.25 

4.2 

4.05 

3.75 

Oct 

1... 

•> 

"'2!6" 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

6.05 
6.05 
6.C5 
6.05 
6.05 

6.0 

6.05 

6.06 

6.05 

6.05 

2.5 

3 

2.4 

4... 

2.4 
2.4 

«i.  .  . 
1 .  .  . 

2.4 

H... 

9... 

10... 

2.05 

...,      2.05 

2.t>5 

2;» 

STANISLAUS    RIVER    DRAINAGE    BASIN. 
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Daily  gage  height^  in  feet,  of  Turlock  canal  at  La  Grange,  Cal.,for  1906 — Continuod. 


Day. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23." 
24. 
25. 


26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


2.65 

2.7 

2.7 

2.6 

2.5 

2.55 

2.6 

2.1 

2.5 

2.7 

2.7 
2.7 
2.8 
2.4 
0.5 

1.7 

3.7 

3.9 

3.9" 

5.1 

5.1 


Feb. 

Mar.    1 

1 

Apr. 

5.7    1 

5.9    ' 
5.1 
4.55 
5.1 

5.4 
2.25 

1 

2.6 
2.6 
2.5 
2.5    , 

2.5 

2.5 
2.5 

3.0    ' 
3.7 

3.75 

4.6 

4.0 

3.2 

3.5 

3.5 
3.5 
3.5 

0.75 

2.0 

1.26 

2.5  1 
2.6 

2.6  1 
2.6 
2.6    • 
2.6 
2.6    ; 

3.16 
3.6 
3.6 
3.6 

4.0 

1 

1 

lay. 

June. 

5.6 

5.8    1 

5.6 

5.8 

5.6 

5.8    : 

5.6 

5.8 

5.6 

5.5 

5.6 

6.0 

5.6 

6.0 

5.6 

6.0 

5.6 

6.0 

5.6 

6.0    , 

5.7 

6.0 

5.8 

6.0 

5.8 

6.0 

5.85 

6.0 

5.a'> 

6.a<j  , 

5.9 

6.0    1 

4.7 

6.05  ' 

5.7 

6.05 

5.45 

6.06 

5.6 

6.05 

5.3 

July.  I   Aug.    ;  Sept.       Oct. 


6.a5 
6.05 
6.05 
6.05 
6.05 


6.C5 
6.05 
6.05 
6.05 
6.a5 


3.9 
3.9 
3.8 
3.4 
3.5 


6.05 

0.05 

3.4 

6.05 

6.05 

3.4 

6.05 

6.05 

3.0 

5.08 

6.0 

3.05 

6.05 

6.05 

2.85 

6.05 

'  6.06 

3.85 

0.05 

0.0 

2.75    

6.05 

0.0 

2.75    

6.05 

5.02 

2.7     

6.05 

5.02 

2.7      

6.05 

5.46 

2.75    

6.05 

5.87 

2.75    

6.05 

6.04 

2.7      

6.05 

5.05 

2.6     

6.05 

5.15 

2.55    

6.06 

5.00 

, 

Note.-  The  canal  was  dry  on  days  when  the  gage  was  not  read. 

Rating  table  for  Turloch  canal  at  La  Grange,  Cal.,for  1906. 


Gage 
heignt. 

Feet. 
0.50 
0.60 
0.70 
0.80 
a90 
1.00 
1.10 
1.20 
1.30 
1.40 


Dis- 
charge. Ihelg^ 


Gage 
lelght. 


Sec.'ft. 
4 
6 
10 
14 
19 
26 
31 
37 
44 
51 


Feet. 
1.60 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


Dis- 
charge. 


Sec.-ft. 

58 

67 

76 

85 

'      94 

104 

114 

124 

134 

145 


Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dia-     1 
charge.  . 

Gage 
height. 

Dis- 
charge. 

Feet. 
2.50 

Sec.-fl. 

Feet. 
3.50 

8ec.-/t. 

Feet. 
6.00 

8ec.-ft. 
478 

2.60 

167 

3.60 

287 

5.20 

508 

2.70 

178 

3.70 

300 

5.40 

638 

2.80 

189 

3.80 

313 

5.60 

568 

2.90 

201 

3w90 

326 

5.80 

flMo 

3.00 

213 

4.00 

330    ; 

6.00 

628 

3.10 

226 

4.20 

365 

3.20 

237 

140 

392 

1 

3.30 

249 

4.60 

420 

3.40 

261     ! 

4.80 

448 

1 

1 

Note.— This  table  is  based  on  17  discharge  measurements  made  during  1906^ and  is  well  defined  above 
sage  heights  1  foot.  Dischaiiges  have  Ix^n  included  with  those  for  Tuolumne  River,  p  — .  The  total 
aischarge  of  the  canal  for  1906  was  202,000  acre-feet. 

STANISLAUS    RIVER   DRAINAGE   BASIN. 

DESCRIPTIOX    OF   BASIN. 

Stanislaus  River  drains  a  portion  of  the  western  slope  of  the  Sierra 
Nevada  and  heads  well  back  on  tlie  crest,  at  elevations  of  from  10,000 
to  12,000  feet.  It  drains  the  country  between  the  basins  of  Mokel- 
umne  River  on  the  north  and  Tuolumne  River  on  the  south,  and 
flows  in  a  general  southwesterly  direction,  entering  San  Joaquin  River 
23  miles  above  Stockton.  In  the  upper  reaches  of  the  basin  it  has 
many  tributaries,  which  have  Jbheir  source  in  numerous  small 
glacial  lakes.  The  topography  is  rough  and  broken,  with  high  moun- 
tain peaks.  The  formation  is  of  granite,  which  is  bare  and  destitute 
of  timber  growth  above  an  elevation  of  8,000  feet,  except  where 
small  glacial  lakes  and  moraines  occur.  In  the  middle  reaches  of  the 
basin  there  is  good  soil  covering  and  a  heavy  growth  of  timber.  In 
this  basin  is  situated  the  Calaveras  grove  of  big  trees  {Sequoia  ffigan- 
tea),  for  which  the  Sierra  Nevada  is  famous.     This  is  the  most  north- 
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SURFACE   WATER   SUPPLY,   1906. 


STANISLAUS    WATER   COMPANY'S    CANAL   AT   KNIGHTS   FERBT,  GAL 

This  station  was  established  June  1 1 ,  1904.  It  Is  located  below  the 
|)oint  where  Schell  ditch  diverts  its  water,  about  1  mile  below  the 
Stanislaus  Milling  and  Power  Company's  power  house  and  200  feet 
below  the  place  where  it  passes  under  the  Schell-ditch  flume.  The 
water  diverted  by  this  ditch  is  used  for  irrigation  in  the  vicinity  of 
Oakdale,  Cal. 

IHtehargf  nuamremnUs  of  Stanislaus  Watrr  Company'^  canal  at  Knights  Ferry,  Cd.. 

in  1906. 


Date. 


llydrographer. 


Mft>M5 r.  II.  !>* 

M«y2() W.r.  Sawyor. 

June  15 do 

July  10 do 


Feet 


h 

.\reaof 

Gage 
height. 

Dis^ 

.D. 

spction. 
Sec.-ft. 

etui^-. 

Feet.    1 

Sec.-U. 

9 

25.0 

3.35 

Vij 

9  , 

26.3 

3.48 

i* 

9i 

26.6 

3.60 

nil 

9 

29.0 

3.77 

ISJ 

Daily  gage  heiifht,  in  feet,  of  Stanislaus  Wat^  Company's  canal  at  Knights  Ferry,  Cal 

for  1906. 


Day 

Jan. 
1     2.3 

Feb. 
2.9 

Mar.  ' 

Apr. 

May. 
3.5 

June. 

3.6 

July. 

.  Aug. 
2.55 

Sept. 
3.4 

Oct. 
3.1 

Nov. 

2.95 

IVi-. 

1 

3.75 

•I  ••• 

2 

'     1.9 

2.C5 

1.5 

3.5 

3.7 

3.8 

3.3 

3.15 

3.0 

2.95 

2  A 

3 

2. 15 

2.7 

2.0 

3.5 

3.8 

3.7 

3.25 

3.25 

3.1 

2.95 

2.4 

4 

2.25 

2.75 

.2.45 

3.3 

3.7 

3.85 

2.8    ' 

3.2 

3.05 

3.0 

21' 

5. 

...      2.25 

2.75 

2.8 
2. 75 
2.H 

2.15 

3.4 

3.4 
3.2 
3.5 

3.7 

3.85 

3.6 

3.8 

3.8 

3.75 

3.8 

3.8 

2.95 

3.4 

3.45 
3.45 

3.2 

3.1 
3.2    1 
3.1 

3.0 

2.95 

3.0 

2.9 

3.0 

.2.9 
2.85 
2.7 

1  • 

6.           .    . 

2. 4 

1     2.4 

1  '■'■ 

1 

'  3.i" 

\.< 

8 

2. 15  i 

11 

9 

2.3 

3.1 

3.35 

3.i 

3.7 

3.8 

3.8 

3.4 

3.2 

3.0 

2.9 

10 

2. 25 

3.05 

3.55 

2.1 

3.6 

3.9 

3.5 

3.4 

3.05 

3.0 

2.95 

i."i 

11 

2.2 

3.0 

3.2 

2.05 

3.3 

3.8 

3.8 

3.4 

3.0 

3.05 

2.95 

1.:* 

12 

'     2.a'i 

2,5 

3.0 

2.65 

3.5 

3.6 

2.7 

3.3 

2.95 

3,0 

2.5 

■1  i' 

13     . 

2.45 

2.2 

2.0 

2.85 
2.7 

2.7 
2.8 

3.6 
3.5 

3.65 
3.7 

3.75 

3.8 

3.2 

3.1 

2.95 
2.9 

3.0 
3.15 

2.5 
2.22 

'0 

14 

2. « 5 

I."' 

15 

2.r. 

3.0 

2.45 

30 

3.55 

3.7 

3.2 

3.15 

3.1 

3.  a*) 

1.9 

1.'' 

1.. 

2.  •'. 

3.05 

2.45 

3.3 

3.35 

3. 75 

2.85 

3.3 

3.1 

3.0 

2.12 

!.:• 

17 

2. 7.". 

3.1 

2.2 

3.4 

3.6 

3.55 

3.2 

3.3 

2.85 

3.05 

2.05 

l.« 

IN 

2. 1 

3.15 

2.2 

3.5 

3.3 

3.6 

2.95 

3.1 

3.1 

2.9 

1.4 

•  r." 

1<> 

2.5 

2.75 
2.8 

2.6 
3.0 

3.55 
3.6 

3.6 
3.65 

3.6 
3.6 

3.5 
3.0 

3.2 
3.6 

3.1 
3.15 

2.93 
2.8 

1.45 
1.7 

\ 

20 

2.2 

;> 

21 

2.  15 

2.9 

2.8 

3.55 

3.65 

3,6 

3.55 

3.5 

3.2 

2.8 

1. 1 

■i.^ 

22 

1.5 

2.8 

3.0 

3.t5 

3.75 

3.55 

2,8 

3.4 

3.2 

2.85 

1.15 

■lA 

23 

1.35 

2. 75 

3.0 

3.35 

3.75 

3.6 

3.6 

3.4 

3.15 

2.9 

1.15 

K^ 

24 

2.S 

2.1 

3.75 

3.25 

3.7 

3.4 

3.1 

2.9 

1.65 

1  . 

25 

2.4'', 

3.fi 

3.7 

• 

3.6 

3.7 

3.15 

3.05 

2.9 

1.^5 

Vf 

2fi 

3.7 

3.6 

3.7 

3.7 

3.4 

3.0 

2.95 

2,25 

1> 

27 

3.H 
3.5 

3.6 
3.1 

3.7 
3.2 

3.3 
3.25 

3.15 
3.2 

2.9 
2.9 

2.3 
2-3 

■'  '.i 

•2H 

:1 

29 

3.3 
3.3 

3.3 

3. 5 

3.6 
3.25 

3.C5 
3.45 

3.2 
3.2 

3.05 
3.2 

2.85 
2.95 

2.35 
;     2.15 

-1     • 

M) 

>      <. 

31 

2.  fio 

3.5 

3.3 

3.4 

3.0 

1 

1- 

.'    i 

NoTK. — Canal  was  dry  on  days  whou  gage  was  not  read. 


MUKBLUMNE   RIVER   DRAINAGE   BASIN. 
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Rating  table  for  Staniskms  Water  Company's  canal  at  Knights  Ferry  for  1906. 


Gage 

Dis- 

height. 

charge. 

Feet. 

Sec.-ft. 

0.70 

0 

0.80 

0.7 

O.QO 

1.5 

1.00 

2.5 

1.10 

4.0 

1.20 

5.5 

1.30 

7 

Gase 
height, 


Feet. 

1.40 

l.£0 

1.60 

1.70 

1.80 

1.90 

2.00 


Di8> 
charge. 

Sec.-ft. 
9 
11 
13 
15 
17 
20 
23 


Gago 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
heigrit. 

Dis- 
charge. 

Feet. 

Sec.'-ft. 

Feet. 

Sec.-ft. 

Feet. 

SeC'ft. 

2.10 

2.80 

60 

3.50 

Ill 

2.20 

31 

2.90 

67 

3.  CO 

119 

2.  m 

35 

3.00 

74 

3.70 

127 

2.40 

39 

3.10 

81 

3.80 

135 

2.50 

44 

3.20 

88 

3.90 

143 

2.60 

49 

3.30 

95 

4.00 

151 

2.70 

54 

3.40 

103 

Note.— This  table  is  baaed  on  13  discharge  moasurements  made  during  1905-6  and  is  well  defined* 
Discharges  have  been  Included  in  those  for  Stanislaus  River,  p.  170.  The  total  discharge  of  the  canal 
in  1906  was  20^300  acre-feet. 

MOKELUMNE    RIVER   DRAINAGE   BASIN. 


DESCRIPTION   OF   BASIN. 

Mokelumne  River  drains  an  area  of  657  square  miles  of  the  western 
slope  of  the  Sierra  Nevada.  It  has  numerous  tributaries,  North, 
South,  and  Middle  forks  being  the  most  important.  This  stream 
heads  well  back  in  the  main  crest  of  the  Sierra  Nevada  at  an  eleva- 
tion of  8,000  feet. 

The  formation  is  of  granite,  with  good  soil  covering  and  heavy  tim- 
ber growth  on  the  middle  and  higher  elevations.  On  the  lower 
elevations  the  slopes  are  less  rugged  and  the  soil  covering  is  of  brush 
and  scattering  oak  timber,  with  large  areas  of  cultivated  land  and 
pasture.  There  are  numerous  small  glacial  lakes  and  moraines  in 
the  upper  reaches  of  this  basin.  The  precipitation  varies  from  25 
inches  on  the  lower  to  50  inches  on  the  higher  elevations,  where  it 
falls  in  the  form  of  snow,  which  melts  in  the  early  spring.  The 
greatest  discharge  usually  occurs  in  April,  May,  and  June.  There  is 
some  artificial  storage  in  this  basin,  but  not  enough  to  have  much 
effect  on  the  discharge. 

Several  diversions  are  made  for  mining  and  power  purposes  within 
the  drainage  basin,  and  this  water  is  returned  to  the  river  above  the 
gaging  station,  which  is  located  at  Clements,  a  few  miles  above 
Ijodi,  Cal. 

MOKELUMNE    RIVER   NEAR   CLEMENTS,    CAL. 

This  station  was  established  October  28,  1904.  It  is  located  at  the 
liighway  bridge,  1  mile  north  of  Clements.  The  conditions  at  this 
station  and  the  bench  marks  are  described  in  Water-Supply  Paper 
No.  177,  page  223,  where  are  given  also  references  to  publications 
that  contain  data  for  previous  years. 
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SURFACE   WATER   SUPPLY,  1906. 


Duchargt  nuatwremtnU  of  Mohdumne  River  near  ClemenUy  f  W.,  %h  J906. 


Dat4>. 


ilydrnf^rHpher. 


Width. 


Area  of 
section. 


February  11..  ..  F.  R.  8.  BurK»nM*r.. 

February  27 do 

Marrh  12 do 

Ilarrh  19 do 

.\priH4 W.r.  SawytT 

April  30 do 

April  21 do 

.\pril  28 do 

Hay  9 do 

May  10 do 

May  22 do 

May  23 do 

June  12 do 

June  13 do 

Jane  19 do 

June  20 do 

June  27 do 

J  une  28 do 

July  7 do 

July  17 do 

July  18 do 

July  28 do 

July  30 do 

.\iigufit  7 Sawver  and  Martin 

Septem»»er  3 . . .    W.  f".  Martin 

Noveinl)or  24 do 

Noveml)er 27 . . .    U.S.  Hawley 


Feet. 
122 
248 
251 
247 
255 
248 
250 
248 
251 
249 
252 
248 
263 
263 
251 
256 
249 
249 
250 
248 
258 
236 
204 
131 
77 
57 
55 


I 


Sq.ft. 
212 
564 
1,310 
616 
902 

i.aeo 

1,400 

1,000 

1,710 

1.870 

1.220 

1.090 

2,470 

2,460 

1.970 

2.330 

1,390 

1.320 

1.610 

1,080 

1.060 

602 

392 

188 

141 

113 

107 


r.a«e 
hei^t. 

Feet. 

4.eo 

tLSO 
9.15 
rt.48 
8.28 
9.4D 

laoo 

&40 
11.55 

12.18 

iao2 

9.50 
14.35 
1429 
12.30 
13. » 

9.80 

9. 

la 

8. 
8. 


60 
75 
69 
4ti 
52 
65 
452 
405 
3.77 
3.  75 


cbar¥>f. 

See,-ft. 

l.« 

a,  790 

1. 50) 
2.630 
3.7* 
4.34P 
2,750 
5,730 
6.43H 
3.7J» 
3.170 
8,fiW 
S.7» 
tV4W 
7.6* 
.1.7>t) 
3.«) 
4740 
2,7Hi 
2,720 
1.3*1 

221 
l<vi 
161 


Daily  gage  heujht,  infeeL  of  Mokelnmnf  River  near  (Irmmigy  Col., /or  J9(>€. 


Day. 

Jan. 

3.05 

3.1 

3.1 

3.15 

3.15 

3. 15 

3.15 

3,1 

3.1 

3.1 

3.15 
3. 3 
5.6 
7.95 
6.05 

6.6 
7.75 
11.45 
12.7 
7.9 

7.0 
5.7 
5.3 
5.15 
4  9 

4  85 
4  7 
4  6 
4  55 
4  5 
4  45 

Fob. 

45 
44 
445 
44 

445 

45 
4  5 
445 
45 

4  65 

47 

455 

45 

46 

5.05 

5.75 
5.15 
&45 
6.75 
6.2 

7.45 

7.3 

6.5 

6.2 

6.1 

6.0 

6.25 

6.45 



Mar. 

6.05 

5.6 

5.85 

6.45 

5l75 

5.7 

5.75 

5.75 

5.95 

«i.05 

6.05 
8.4 
8.1 
7.5 
11.5 

8.15 
7.4 
6.8 
6.45 
a  25 

6.(i5 

7.2 

8.1 
11.55 
12.  W) 

11.85 

10.45 

9.15 

8.5 

8.7 

13.45 

Apr. 

11.2 
9.95 
8.75 
8.3 
7.95 

7.9 

7.75 

7.6 

7.75 

83 

8.5 
80 
7.8 
7.9 
8.3 

8.6 
86 
8  75 
895 
9.45 

9.9 
10.3 
10.3 

9.15 

8.55 

8.1 
8  25 
85 
8.05 
80 

May 

845 
9.05 

ia5 

ia85 
11.6 

12.45 

12.5 

12.1 

12.4 

12.1 

12.2 
11.15 

ia2 

10.4 
10.9 

9.56 

9.15 

10.15 

10.75 

10.9 

ia45 

10.35 

9.4 

9.16 

9.15 

10.5 
10.5 
10.75 
10.2 
9.35 
9.25 

June. 

9.45 

9.9 
ia45 
12.2 
12.15 

10.45 
9.6 
10.05 
11.6 
13.8 

143 

144 
13.8 
12.2 
11.7 

13.3 

12.9 

11.95 

12.55 

12.6 

12.45 

12.7 
12.2 
11.75 
12.25 

11.55 

10.9 

10.1 

10.45 

10.5 


July. 

10.95 

12.25 

12.15 

13.2 

12.4 

12.2 

11.35 

11.45 

11.15 

10.7 

10.4 
10.05 
10.05 
10.1 
9.65 

9.4 

89 

82 

7.65 

7.9 

7.86 

7.0 

7.5 

7,0 

6.65 

6.45 
6.26 
&25 
5l65 
5l45 
5.3 

Aug. 

&15 

5.0 

5.2 

6.1 

495 

47 

5.15 

46 

48 

46 

49 

5.0 

455 

44 

44 

415 

3.9 

3.9 

3.9 

3.95 

3.85 
3.85 
3.95 
3.95 
42 

40 

3.8 

3,85 

3.8 

3.95 

3.85 

Sept. 

3.8 

3.9 

3.8 

3.75 

3.75 

3.85 

40 

3.9 

405 

42 

44 



3.9 

3.95 

40 

3.95 
405 
3.85 
3.85 
3.9 

3.9 

3.9 

3.9 

3.85 

3.'95 

3.9 
40 
40 
3.9 
3.85 

Oct. 

3.8 

3.9 

3.85 

3.75 

3.95 

4.0 

3.85 

3.7 

40 

3.95 

3.85 

3.96 

3.9 

3.85 

3.9 

3.95 

3.95 

3.95 

3.9 

3.9 

3.75 

3.75 

3.95 

3.9 

3.95 

40 

3.85 

4.05 

3.8 

3.95 

4.05 

Nov. 

40 

3.95 

3.95 

41 

5.15 

45 
44 

415 

41 
41 

3.75 

3  8 
3.8 
3-9 

4  1 

42 
40 
42 
4  2 
42 

4  2 

42 

43 

3.85 

3.85 

3.6 

3.95 

3.95 

41 

3.9 

D»'C, 

1 

5 

• 

6 

7 

.19 

41 

XV: 

3.95 

4n 
4.0 

8 

40 

9 

4  2 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

10.  > 

v.i5 

!« 
17 

4  7 
i4 

20 

4.? 

21 

i3 

22 

23 

24 

25 

43 

4.1 
*v7 

2»l 

8.  Si 

27 

S  "- 

2S 

7.1 

29           

6..* 

;iO 

4S 

31 

6.8 

KLAMATH 

RIVER 

DRAINAGE 

BASIN. 

Rating  table  for 

Moketumnt  Riv 

fr  near 

Clements,  Cal., 

forJ906. 

Game 

Dw-     1 

Gage 

Dis- 

he'^t. 
Feet.  ' 

Dia- 

Gage 
height. 

Feet. 

Dia- 

Ctage 

Dia- 

hei£^t. 

jchwge. 
'  Sec.-ft. 

height. 

charge. 
8ee.-ft. 

chaige. 

charge. 
Sec.-ft. 

hei^t. 
Feet.  ' 

chai^. 

Feet. 

Feet. 

Sec.-ft. 

Sec.-ft. 

3.00 

oO 

4.10 

2a0 

5.20 

bf-O 

6.60 

1,450 

8.?0 

3,010    1 

3.10 

60 

4.20 

280 

5.30    ! 

730 

6.^ 

1,570 

9.00 

3,1?0    ' 

3.20 

70 

4.30 

315 

5.40    1 

780 

7.00 

l,6i!0 

10.00 

4,125  ; 

:    3.30 

80 

4.40 

350 

5.50    1 

830 

7.20 

1,830 

11.00 

5,175    1 

!    3.40 

90 

4.50 

390 

5.G0    . 

8J« 

7.40 

1,970 

12.00 

6.225 

<    3.50 

!05    1 

4.60 

430 

5.70 

930 

7.60 

2,110 

13.00 

7.275 

3.60 

120 

4.70 

470 

5.W    . 

9^0 

7.50 

2,250 

14.00 

8,325    , 

3.70 

140 

4.80 

510 

5.90 

1.030 

8.00 

•    2,3S0 

3180 

160    . 

4.90 

550 

6.00 

l,Oi>0 

8.20 

2,530 

3.90 

190    , 

'    5.00 

590 

6.20    ! 

1,210 

8.40 

2,6W) 

' 

4.00 

220    , 

1 

,    5.10 

1 

630 

6.40    , 

1.330 

S.60 

2,850 

1 

175 


Note.— This  table  is  based  on  27  discharge  measurements  made  during  1906,  and  is  well  defined  bt't  ween 
gage  heights  3.7  feet  and  14.3  feet. 

Monthly  discharge  of  Mokelumne  River  near  Clements,  Cal.,for  1906. 

[Drainage  area,  642  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.    Minimum.      Mean. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December. 

The  year. 


6,960 

2,000 

7.750 

5.380 

6,750 

8.740 

7,4S0 

680 

350 

235 

655 

4.960 


55 

350 

880 

2,110 

2,730 

3.580 

730 

160 

150 

140 

120 

150 


996 

808 

2,520 

2.940 

4,700 

6,020 

3.540 

356 

202 

190 

248 

876 


Total  in 
acre-feet. 


61.200 

44,900 

155.000 

175,000 

280,000 

358,000 

218,000 

21,900 

12,000 

11,700 

14,800 

53.900 


Run-off. 

Sec.-ft.  per  Depth  in 
sq.  mik>.    ,   inches. 


1.55 
1.26 
3.92 
4.57 
7.32 
0.38 
&51 
.554 
.315 
.296 
.386 
1.36 


1.79 
1.31 
4  52 
5.10 
8.44 

ia46 

<\35 
.64 
.35 
.34 
.43 

1.57 


8.740 


55 


1.950       1.420,000 


3L04 


41.30 


Note. — These  values  an?  excellent,  except  Januar>^  to  March,  which  are  rated  as  good  because  the 
measurements  made  during  that  period  give  a  discharge  somewhat  in  excess  of  the  rating. 


NORTHERN  PACIFIC  OCEAN  DRAINAGE. 


KIaA>IATII  RIVER  DRAINAGE  BASIN. 


DESCRIPTION    OF    BASIN. 

Klamath  River  drains  a  large  area  in  California  and  Oregon,  lying 
between  the  basins  of  Sacramento  River  on  the  south,  Deschutes  and 
Rogue  rivers  on  the  north,  and  the  minor  streams  of  the  Great  Basin 
on  the  east.  Its  headwaters  lie  at  elevations  of  from  7,000  to  9,000 
feet.  The  region  contains  many  flat  valleys  in  which  the  soil  is  favor- 
able to  irrigation.  Many  of  the  streams  flow  through  marshes,  which' 
are  susceptible  of  drainage  and  cultivation.  The  water  surface  in  the 
basin  is  large,  comprising  three  large  lakes  and  many  smaller  ones. 

Link  River  rises  in  Upper  Klamath  Lake  and  flows  through  a  large 
swamp  area,  feeding  Lower  Klamath  Lake  by  overflow  at  high  water 
and  receiving  water  from  the  lake  at  low  stages.     Below  Keno  it  is 
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known  as  Klamath  River,  and  flows  southwestwani  tlirough  Siskiyou, 
Humboldt,  and  Del  Norte  counties,  in  California  emptying  into  the 
Pacific. 

Important  power  possibilities  exist  on  the  stream,  notably  at 
Klamath  Falls  and  at  the  rapids  below  Keno.  Upper  Klamatli  Lake 
is  fed  by  Williamson  River,  and  several  smaller  streams.  Sycan 
River  flows  into  Sprague  River,  a  tributary  of  Williamson  River, 

Tule  Lake  lies  just  east  of  Lower  Klamath  Lake  and  has  no  surface 
outlet,  but  may  have  underground  ones.  Evaporation  records  at 
Keno  indicate  an  annual  loss  of  about  38  inches,  while  the  rainfall 
and  inflow  amount  to  about  60  inches  over  the  lake  surface.  The 
formation  of  the  country  is  of  a  volcanic  nature,  showing  many  fisstires 
where  the  rock  is  exposed,  and  this,  together  with  the  fact  that  many 
springs  exist  in  the  country  to  the  southwest,  tend  to  confirm  the 
existence  of  such  passages. 

Lost  River  rises  in  Clear  LaKe  and  forms  the  principal  supply  of 
Tule  Lake.     Miller  Creek  enters  Lost  River  from  the  east. 

LINK   RIVER   AT    KLAMATH    FALLS,  OREO.  ** 

This  station  was  established  May  15,  1904.  It  is  located  at  the 
county  bridge  at  Klamath  Falls,  Oreg.,  IJ  miles  below  the  outlet  of 
Klamath  Lake.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water  Supply  Paper  No.  177,  page  226,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

Discharge  meoiniremenU  of  Link  River  at  Klamath  Falls,  Oreg,,  in  1906. 


Datv. 


Ilydrographer. 


May  11 L.  F.  Hi»ndrick« . 

June  20. do. 


June  22. 

.Iulv9 

July  24 

Augii!<t  22... 
Doc<»ml)er20. 


Clapp  and  Ilrndricks. 

L.  F.  Hendricks 

do 

do 

do 


Width. 

Area  of 
section. 

Feet. 

8q.fl. 

298 

1.900 

290 

1,660 

290 

1,6S0 

285 

1,530 

280 

1,420 

269 

1.190 

279 

1,310 

hei^t. 

Ftei. 
5i06 
165 
4.65 
4.25 
3L80 

aoo 

3L48 


Dis- 
chai^. 

Sec.-rt. 
4.5tC' 
3.4LV) 

3,«>«:- 

2  »0 
2.190 
1.39G 
2.060 


Daily  gage  height,  in  feet,  of  Link  River  at  Klamath  Falls,  Oreg.,  for  1906. 


Day. 


Jan.   Feb.   Mar. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


I 


as 

a4 
as 
as 

a45 

a4s 

a4s 

as 

as 


aes 
aes 
a65 
afis 
a  65 

ae 
ae 
ae 
ae 
a6 


a  75 

a9 

a8s 

a7 

a7 

a7 
a7 
a7 
a  75 
a  75 


Apr.  '  May.    June.    Julv.     Aug.     Sept.  '  Oct.     Nov.     Dec 


425 

4.2 

42 

42 

42 

43 

435 

445 

44 

45 


5iO 

5.05 

5iO 

495 

5.0 

5lO 
495 
4  95 
5.0 
5.05 


485 

485 
49 
49 
495 

48 

48 

485 

48 

495 


44 

435 

44 

44 

43 

43 

425 

43 

425 

42 


as 

as 

as 

a45 

a45 

a4 

ass 

as 

&3 

as 


29 

2L85 

2L9 

Z9 

2.9 

2L86 
2.05 
2.05 
MO 
2.8 


I 


2L85 

2L9 

2.8 

2L8 

285 

6285 
6285 
2  85  . 
285 
2851 


ao 

3.3 

a4 

»295 
205 

295 
295 

ao 

3L05 
3L06 


as 

as 

a25 

a3 

aj 

a? 
ais 
as 
6a :« 
a4& 


a  This  station  was  known  as  Klamath  River  at  Snamath  Falls,  Greg.,  In  report  (or  1004. 
b  Estimated. 
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Daily  gage  height,  infect,  of  Link  River  at  Klamath  Falls,  Oreg.,for  1906 — rontinued. 


Day. 

Jan. 

Feb. 

1 
Mar.  '  Apr. 

May. 

5.05 

49 

49 

5.1 

5.0 

49 
49 
5.15 
4  95 
49 

485 

48 

485 

49 

5.1 

5.0 
4  95 

June. 

5.0 
49 
4  75 
47 

48 

4  75 

47 

465 

46 

4(>5 

455 
46 
4  6 
46 
455 

455 
45 
45 
4  45 
445 

ited. 
nath  f 

July. 

Aug. 

Sept. 

Oct 

1 
Nov. 

Dec. 

U 

12 

13 

a5 
a  5 
a5 
a6 
a55 

as 
as 
as 
a  85 
as 

a85 
a7 
a  75 
a  75 
a7 

a7 
a7 
a7 
a7 
a7 
a65 

ing  tat 
harge. 

a6 
ae 
a6 
ae 
a65 

ae 
a  65 
a  75 
a65 
a65 

a  7 
a7 
a  75 
a7 
a7 

a85 

a7 

ae 

ilefor 

1    Gage 

'  hejghl 

Feet 
3.30 
3.40 
3.50 
1    .3.  to 
'    3.70 

a7        45 
ass      45 
a9         455 
a9    >    46 
a  95       4  65 

a  9         4  75 
a9         48 
a95       48 
a9         48 
a95  i   -4  85 

40         49 
a  95       4  95 
4  15  ,    5.  0 
a95  '     4  95 
405       495 

4  0         4  95 

4  0    1    5. 05 

415 
415 
4  15 
4  05 
4a5 

405 
405 
40O 
a  95 
a  95 

a  95 

a85 
as 
a  75 
a  75 

a7 

a65 

a7 

ae 

a55 

a  55 

'alls,  C 

as      Z8 

a2         2.85 
ai5       2.8 
a2         28 
a  15       2.  8 

a  15  ,    2.  85 
a  15       2. 85 
ai         2.85 
ai         Z85 
a05  1     2.85 

2  85       a  05 

28      ai 

2  8        a  15 

2  9      ai 

285       a2 

285       a2 
285       a25 
285       a2 
285       a2 
29    1    a2 

a4 
a4 
a4 

14 

a4 

15 

a  5 

16 

17 

18 

19 

20 



a45 

a5 

a45 

a4 

a5 

21 

1 
ai     1     285       2.9         a  25 

as 

22 

ao         28 
2  95  ,     2  8 
ao    !     2  9 
ao       29 

1 

a05       285 
ao         285 
2  9         ZST) 
ao         2S5 

2  9         a  15 
29         a25 

29      as 

2  9       aa3 

2  9        a  3 
2  95  1    a  3 
2  95  '    a  3 
2  95       a  3 

29    i    a3 
ao    

ae 

23 

oas 

24 

as 

25 

oas 

26 

ae 

27 

ae 

28 

405       5^  1     1    &0 

ae 

29 

41  1    5.0 
4  2    1     4  95 

42      

49 
49 
49 

ae 

30 

2  9 
29 

2  85 

ae 

31 

Rat 

Gage 
h.lght.  c 

Feet.   1  . 
2.80    , 
2.90 
a  00 

a  10 

3.20 

ae 

1 

1 

a  Estlme 
Link  River  at  Klai 

)reg.,fcr  ] 904-1906. 

'     DLh-      ;   Gage 
t. ,  charge,  i  height. '  c 

Sec./t.       Feet.     £. 
.  1,585         3.80    I 

I   1,690       ago 

'     1,800     1     4  00 

1     1,920     1     410 

2.045          420 

Dia- 
harge. 

'   Gage 
height 

Feet. 
4  30 
4  40 

,    460 
4  60 
4  70 

1 

Dis-         Gage 
.  1  charge,    height. 

Dis-     1 
charge. 

Sec-ft. 
1,150 
1,2-0 
1,300 
1,300 
1,485 

1 

Uc.-ft. 

2,175 

2,310    1 

2,450 

2,.5CO 

2,740 

Sec-ft. 
i    2, LOO 
3,0(X) 
3,2;,0 
3,400 
3,580 

Feet. 

4  80 
,    4  CO 
1    5.00 

<     5. 10 

5.::o 

Sec-ft.  , 
3,770    1 
3,9G0 
4,150 
4,340 
4,r)oO 

Ndte.— This  table  Is  hasted  on  discharge  measurements  made  during  1904-1906  and  is  fairly  well  de- 
fined. 

MDnthly  discharge  of  Link  River  at  KUmrnth  Falls,  Oreg.,for  1906. 


Month. 


Januar>' 

February 

March 

.\pril 

May 

J  une 

July 

.August 

September 

October 

November 

December 

The  year 

Note.— These  values  are  good. 


Discharge  in  second-feet. 
Maximum.    Minimum,  i    Mean. 


I    Total  in 
!  acre-fee  t. 


2,240  i 

2,240 

2,740 

4,340 

4,440 

4,150 

3.060 

1,800 

l,2fi0 

1.300 

1,600 

1.920 


4440 


1.690  I 
1,920  I 
2,040  I 
2,740  I 
3,770 
3,140  I 
1,860  ' 
1.220  , 
1,150  ' 
1.150  I 
1.260  I 
1,540 

1,150  I 


1.950 
1,990 
2,320 
3.520 
4.080 
3.620 
2. 4fiO 
1.470 
1,190 
1.200 
1.460 
1,740 


120,000 

111,000 

143,000 

209,000 

251,000 

215.000 

153.000 

90.400 

70.800 

73.800 

86.900 

107,000 


2,250  ,       1,630,000 


UPPER    KLAMATH    LAKE    NEAR    KLAMATH    FALLS,    OREG. 

This  station  was  established  in  January,  1906,  for  recording  the 
water  level  in  Upper  Klamath  Lake.  It  is  located  at  the  southeast 
end  of  the  lake  and  above  the  upper  riffle  at  the  head  of  Link  River. 

8691— IBB  2ia— 07 12 


178 
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The  gage  is  a  vertical  timber,  graduated  to  feet  and  tenths  and 
fastened  to  posts  driven  in  the  lake  bed  a  short  distance  from  the 
shore  of  the  lake. 

On  February  16,  1906,  a  Friez's  automatic  water-stage  register 
was  installed  and  the  mean  daily  gage  height  record  has  been  com- 
puted from  its  register  sheets. 

Daily  gage  height,  in  feet,  of  Upper  Klamath  Late  at  Klamath  FaUs,  OTtg.,for  19(te. 


Day. 


Jan. 


Feb.  ,  liar.  ■  Apr.     May.    Judp.    Joly.  ,  Aug. 


Sept.  ,   Oct.      Nov.     I)*v, 


1 

5.30 

2 

5.25 

5.35 

A 

Sl21 

5l35 

6 



&40 

6 

( 

Si  40 

7 

8 

1    5.02 



5.40 
5.40 

9 

5.40 

10 

5.51 

11 

5.02 

12 

13 -           1 

14 

1    5.10 



15 

....... 

16 

&20 
5l20 
5.21 
5.21 
5^20 

5.22 
5.23 
5.25 
5.26 
&35 

5.35 
5.40 
5.35 

17 

5.50 

18 

5l50 

19 

1 

5.50 

20 

5c  40 

21 

22 

4.38 

5l20 
5.20 

23 

5l00 

24 

5l52 

25 

5.45 

36 

&50 

27 

SlOO 

28 

29 

5.29 

5l55 
&55 

30 

5.50 

31 

6l45 

&15 
6l10 
120 
6l40 

a40 
fli30 
&40 
&50 
&30 

&50 
6l50 
&50 
&50 
6.30 

&50 

aeo 

6.80 
OlTO 
&80 

a70 
a90 

7.00 
7.00 
&80 


7.00 
fliSO 
6l80 
fli80 
6L70 

fliGO 
&50 
6l50 
&40 
&30 

&00 
&60 
&40 

&ao 

&40 

6l40 
&30 
6l30 
&40 
&50 

a40 
&30 
&30 
a  10 
5.90 

&30 
&30 
&50 
&50 
&40 
&40 


I 


6.30 
&20 
&10 
6l20 
a30 

a20 

aso 
a  10 
a2o 

5l90 
5.70 

a2o 
a2o 
a  10 
aoo 

a2o 
a  10 
a20 
a2o 
a2o 

a  10 
a  10 
a  10 
aoo 
aoo 

ao5 
aoo 
a95 
a9o 

&80 


aTO 

&75 
&70 

a  75 
a70 


a40 
a45 

&40 

a45 
a  35 

&3o 

a30 
a25 

&20 

a  30 

&20 
&20 
5.15 

a2o 


I 


1  a65 

:  &60 

aa5 

*  aeo 

a55 

a5o  ' 

4.95 
4.90 
4.90 
4.85 
4.90 

4.90 
4.90 
490 
4.80 
4.75 

4.70 
4.80 
470 
4  75 
4  70 

4  75 
470 
4  75 
4  70 
4  70 

4  70 
460 
455 
450 
445 


450 
455 
450 
450 
450 

450 
435 
450 
460 
465 

455 
440 
460 
465 
450 

455 
450 
455 
455 
455 


4 
4 
4 
4 
4 


450 
465 
465 
460 
455 

450  ' 
450  i 

450  [ 
450  I 
450  I 

4  50 
455 
450 
4  55 
445 

I 
450  ' 
465  = 
470  i 
480  ' 
4  75 


470 
430 
450 
4.50 
400 

460 
470 
480 
480 
480 

485 
4  75 
490 
485 
480 

aoo 

.<v30 

a  15 
a96 
ass 


so 

465 

aoo 

35 

460 

aid 

50 

455 

a  30 

55 

455 

a  05 

55 

460 

a  15 

aoD 

490 
490 
490 
4  9C» 

490 
400 

4W 
4.95 

480 


a 
a 

a. 

a 
a 

4 

a 

4 


on 
no 
00 
00 
00 

?6 

rm 


a(¥i 
aa=i 

5.  fVt 

am 
aw 
a  10 
aos 


a  15 

455 

455 

455 

a  15 

a  10 

a  10 

455 

4  55 

460 

a  10 

aiii 

a  10 

455 

450 

460 

ao5 

a  1=1 

aoo 

450 

450 

465 

aoo 

aa» 

a  10 

450 

455 

470 

aoo 

a  10 

aoo 

450 

4  75 

1 

a  IS 

KLAMATH   RIVER   AT   KENO,   OREO. 

This  station  was  established  August  13,  1904.  It  is  located  one- 
fourth  mile  below  the  county  bridge  at  Keno,  Oreg.  The  conditions 
at  this  station  and  the  bench  marks  are  described  in  Water  Supph' 
Paper  No.  177,  page  229,  where  are  given  also  references  to  publica- 
tions that  contain  data  for  previous  years. 

Discharge  measurements  of  Klamath  River  at  Alsno,  Oreg^  in  1906. 


Date. 


Hydrographer. 


May  8 L.F.Hendricks. 

June  30 do 

July  23 do 

September  5 do , 


Width.' 


Feet. 

456 
430 
420 
405 


I 


Area  of 
section. 

Sq.ft, 
4,110 
3,840 
3,630 
3,300 


Oase 
height. 

Feet. 
13.7 
13.4 
12.9 
12.05 


Di«- 


Sec-ft. 
3.600 

3.330 
2,540 
1,17© 


KLAMATH    RIVER   DRAINAGE    BASIN. 
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Dady  gage  height,  in  feet,  of  Klamath  River  at  Keno,  Ore^j.^for  1906. 


Dav, 


Jan.   Feb.  Mar.  Apr.  j  May.  June.  July.  '  Aug. 


1 12.5 

2 12.5 

3 12.5 

4 12.5 

5 12.5 

6 12.5 

7 12.5 

S  12.5 

9 ;  12.5 

10 12.5 

II 12.4 

12 12.5 

n 12.6 

14 12.7 

15 12.6 

16...! 12.7 

17 12.7 

18 12.7 

19 1  12.8 

20 12.8 

21 '  12.8 

22 ,  12.8 

23 12.8 

24 12.8 

25 12.8 

26 12.8 

27 12.8 

28 12.8 

29 12.8 

30 12.8 

SI 12.8 


12.8 
12.8 
12.8 
12.8 
12.8 

12.8 
12.8 
12.7 
12.7 
12.7 

12.7 
12.7 
12.7 
12.7 
12.7 

12.7 
12.7 
12.7 
12.7 
12.7 


12.7 
12.8 
12.8 
12.8 
12.8 


12.8 
12.9 
12.9 

12.8 
12.8 

12.8 
12.8 
12.8 
12.8 
12.8 

12.8 
12.8 
12.8 
12.8 
12.9 

12.9 
12.9 
12.9 
12.9 
12.9 

12.9 
12.9 
12.9 
12.9 
13.0 


:  12.8  13.0 

12.8  13.0 

I  12.8  I  13.0 

i 13.0 

1 13.0 

1 13.0 


13.1 
13.1 
13.1 
13.1 
13.1 

13.2 
13.2 
13.2 
13.2 
13.2 


13. 
13. 
13. 
13. 
13. 


13.4 
13.4 
13.4 
13.5 
13.5 

13.5 
13.5 
13.5 
13.5 
13.5 

13.5 
13.6 
13.6 
13.6 
13.6 


13.6 
13.6 
13.6 
13.7 
13.7 


13.7 
13.7 
13.7 
13.7 
13.7 

13.7 
13.7 
13.7 
13.7 
13.7 


13.7 
13.7 
13.7 
13.7 
13.7 


13 
13 
13 
13 
13 


13.7 
13.7 
13.7 
13.7 
13.7 
13.7 


13. 
13. 
13. 
13. 
13. 


13.7 
13.7 


13. 
13. 
13. 


13.7 
13.6 
13.6 
13.6 
13.6 

13.6 
13.6 
13.6 
13.6 
13.5 

13.5 
13.5 
13.5 
13.5 
13.5 

13.5 
13.5 
13.4 
13.4 
13.4 


13.4 
13.4 
13.4 
13.3 
13.3 


13. 
13. 
13. 


13.3 
13.2 

13.2 
13.2 
13.2 
13.2 
13.2 

13.2 
13.1 
13.1 
13.1 
13.1 


13.1 
13.0 
12.9 
12.9 
12.8 


12. 
12. 
12. 
12. 
12. 
12. 


Vug. 

1 
Sept.  1 

Oct.. 

Nov. 

Dec. 

12.6 

1 
12.1  ' 

12.0  ' 

12.2 

12.4 

12.6 

12.1 

12.0 

12.2 

12.4 

12.6 

12.1  , 

12.0 

12.2 

12.5 

12.6 

12.1  ! 

12.0 

12.2 

12.5 

12.6 

12.1  i 

12.0  ' 

12.2 

12.5 

12.6 
12.5 
12.5 
12.5 
12.5 

12.5 
12.5 
12.5 
12.4 
12.4 


12 

12 

12 

12.3 

12.3 


12. 
12. 
12. 
12. 
12. 


12.2 
12.2 
12.2 
12.2 
12.2 
12.1 


12.1 
12.1  I 
12.1 
12.1 
12.1 

12.1 
12.0 
12.0  , 
12.0 
12.0 

12.0 
12.0  , 
12.0  ' 
12.0  , 
12.0  ' 

12.0  ' 

12.0 

12.0 

12.0 

12.0 

12.0 
12.0 
12.0 
12.0 
12.0 


12.0 
12.0  I 
12.0 
12.0  , 
12.0  ' 

12.0  ' 
12.0 
12.0 
12.0  . 
12.0  I 

12.0  I 
12.0  , 
12.0 

12.0  . 

12.1  I 

12.1  I 
12.1 

12.1  I 

12.1  I 

12.1  I 

12.1 

12.1  I 

12.1  ' 

12.1  I 

12.1  I 

12.2  . 


12.2 
12.2 
12.2 
12.2 
12.2 


12. 
12. 
12. 
12. 
12. 


12. 
12. 
12. 
12. 


12.3 
12.3 
12.3 
12.4 
12.4 

12.4 
12.4 
12.4 
12.4 
12.4 

12.4 


12.5 
12.5 
12.5 
12.5 
12.5 

12.5 
12.5 
12.5 
12.5 
12.5 

12.5 
12.6 
12.6 
12.6 
12.6 

12.6 
12.7 
12.6 
12.6 
12.6 

12.6 
12.6 
12.6 
12.6 
12.7 
12.7 


Raiimj  tablr  fcr  Klamath  Hirer  at  Keno,  Oreg.,/or  J904-J90fi. 


Gage        Dis-         Gage        Dis-     1   Gage  \     Dis- 
hei^t.   charge,  .height,    charge,    height,  charge. 


Feet. 
12.00 
12.10 
12.20 
12.30 


Sec.-ft. 
1,240 
1,350 
1.460 
1,580 


Feet. 
12.40 
12.50 
12.  GO 
12.70 


Sec.-ft. 
1,700 
1,830 
1,960 
2,100 


Feet.  I  Sec.-ft. 
12.80        2,250 


12.90 
13.00 
13. 10 


2,400 
2,560 
2,730 


Gage  I     Dia- 
height.   charge. 


Feet. 
13.20 
13.30 
13.40 
13.. 50 


Sec.-ft. 
2,910 
3,100 
3,:»0 
3,510 


Gage  I     Dis- 
heignt. ,  charge. 


Feet. 
13.60 
13. 70 


Sec.-ft. 
3,730 
3,960 


Note.  — Tht8  tabic  is  ba.sed  on  dJHcharge  meaHurements  made  during  1904-1906  and  is  well  defined. 
Monthly  dxschanje,  of  Klanvath  Riier  at  Kcrio,  Oreg.,for  I9()(L 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  se<'ond-feet. 
Maximum.' Minimum.  '    Mean. 


2,250 
2,250  I 
2,560 
3,730  I 
3.960  , 
3,960  ' 
3,300  , 
1,960  ' 
1,350  , 
1,460  I 
1,700 
2,100  I 


3,960 


1,700 
2,100 
2,250 
2,730 
3,730 
3,300 
2,100 
1,350 
1,240 
1,240 
1,460 
1,700 


2,  aw 

2,180 
2,380 
3.220 
3,940 
3,710 
2,750 
1,680 
1,280 
1,290 
1,580 
1,900 


I 


Total  in 
acre-feet. 


128,000 

121,000 

146,000 

192,000 

242,000 

221,000 

169,000 

103,000 

76,200 

79,300 

94,000 

117,000 


1,240  I        2,330         1,690,000 


Note. — These  values  are  excellent. 
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SYCAN    RIVER    NEAR   8ILVERLAKE,    OREO. 

This  station  was  established  May  2,  1905,  and  discontinuotl  OcMt)- 
\yer  12,  1905.  It  is  located  about  30  miles  south  of  Silverlake,  Oreg:., 
in  sec.  19,  T.  32  S.,  R.  14  E.  The  conditions  at  this  station  and 
the  bench  marks  are  described  in  Water- Supply  Paper  Xo.  177, 
page  232. 

D\8chanj€  nifiuturrmenU  of  S yean  Riirr  iwar  Silverlakfj  Oreg.,  in  19f)6—^, 


I)lit4>. 


lUKV 


Ilydmgrapher. 


Manh  16 Ivan  Landes. 

April  I(» do 

May  2 do 

June  12 do 

July  30 II.  W.  King. 

Oc'toher  3 Ivan  lAndea. 

November  7 do 


11106. 

Mttv  *.( Ivan  fjande^ , 

May  31 do 


Vidth. 

.\rea  of 

Oaec 
height. 

I>i«»- 

seetion. 

chaiipp- 

Feet. 

Sq.  ft. 

Fefi. 

Ser.-ff 

21 

27.6 

2.4.1 

3^ 

3() 

46.5 

3.a'> 

110 

06 

92.6 

3.45 

i-3 

S2 

43.9 

2.32 

69 

19 

11.9 

1.27 

10.2 

14 

14.9 

1.70 

.=i.4 

12 

7.1 

1 

1.12 

6.0 

62 

238 

6.20 

Xi9 

:)9 

167 

4.W 

J*4 

Daily  dutcharge^  in  second-feet,  of  S yean  River  near  Silverlake,  Oreg,,for  1905. 


Dhv 


May.  June.  July.    .Vug.  Sept.    Oet. 


Dav. 


May.  June,  July. '  Aiig.  Sept.  Oct. 


1 HiO  N7  33  10  6 

•J 163  S7  :«  10  6 

3 LW  K7  30  6  8 

4 138  130  30  7  S 

.-» 132  142  2S  I  0 

ri 132  142  2K  1  9 

7 13«  l.Vi  2S  I  9 

S 183  140  24  0  9 

9 164  140  24  0  II 

10 1.58  85  20  0  12 

1 1 158  76  20  0  9 

12 151  68  20  0  9 

\:\ 164  76  19  0  10 

14 145  94  ,19  1  10 

15 151  76  19  1  10 

16 158  60  19  1  10 


8  17 177 

5  18 164 

9  19 160 

5  20 172 

9  21 112 

8  22 1?2 

14  23 134 

11  24 122 

12  25 112 

9  26 146 

9  27 192 

12  2;. 134 

9  2<» 118 

9  I  3 ) 107 

8  '31 97 

12 


50 
^ 
51 
45 
34 
39 
39 
39 
42 
39 
39 
37 
37 


17 
17 
12 
14 
15 
15 
15 
15 
11 
10 
10 
10 
10 
10 
10 


1 
2 
2 

3 
3 
4 
4 

5 
2 
o 

*» 

3 
3  > 

5  I 

5 

6 


NoTK.  -  Th«'Ho  di.'JchargeM  wen*  obtained  by  the  indin-et  methmi  for  shifting  channels. 
Monthly  liischanjc  of  S yean  Rivrr  ruar  Silverlake.  ()reg.,for  Ji)OJ>. 


Month. 


Discharge  In  second-feet. 
Maximum.   Minimum.      Mean. 


May 

Jiin«» 

July 

August 

Sj'ptomU  r. 
()C'tol)or. . . 


192 
156 
33 
10 
14 
24 


97 

34 

10 

0 

6 

5 


146 
75.0 
I8w9 
2.87 
9.67 
13.4 


10 
12 
12 
10 
10 
10 
10 
10 
10 
10 
14 
11 
8 
8 


12 
17 
14 
1«» 
14 
!4 
10 
19 
19 
19 
24 
19 
10 
19 
19 


Total  in 
•cn»-feei. 


8,9Ki 
4.460 


.iet« 

17b 

S24 


The  ixTicxi 


16.31^ 


Note. — Thes*^  viilueH  arf"  fair. 
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LOST   RIVER    NEAR   CLEAR    LAKE,    CAL. 

This  station  was  established  September  1,  1904.  It  is  located 
about  2  miles  downstream  from  Jessie  D.  Carr's  Clear  Lake  dam,  a 
short  distance  below  the  dam  site  for  Clear  Lake  reservoir,  about  20 
miles  from  Tule  Lake  post-office,  CaL  The  conditions  at  this  station 
and  the  bench  marks  are  described  in  Water-Supply  Paper  No.  177, 
page  233,  where  are  given  also  references  to  publications  that  contain 
data  for  previous  years. 

Discharge  measurements  of  Lost  River  near  Clear  Jjokej  Cal.j  in  JUOd. 


Date. 

— 

— 

Ilydrographe 

r. 

|w 

idth. 
eet. 

Area  of 
section. 

Gage, 
height. 

1 
ch 

St 

Dis- 
argie. 

F 

J 

Sq.  ft. 

Feet. 

c.-ft. 

March  2 

C.  T.  Dariov.. 

102 

95 

6.18 

146 

March  3 

....do 

102 

93 

6.25    • 

157 

March  6 

do. 

• 

125 

141 

•     6.  GO 

235 

March  7 

do. 

127  . 

203 

7.18 

452 

March  8 

do. 

135 

238 

7.35 

534 

March  9 

do. 

126 

204 

7.18 

460 

March  27 

do. 

148 

407 

8.80 

1,330 

April  3 

do. 

150 

421 

9.00 

1 

,480 

April  6 

do. 

150  , 

449 

9.10         1.610 

April  17 

do. 

148 

376 

8.50         1,270 

April  24 

May  2 

L.  F.  Hendricks 

135 

246 

7.50 

626 

do. 

125 

168 

6.90 

365 

June  14 

do 

65  i 

60 

5.80 

58 

July  15 

....do. 

10 

10 

5.20 

13.9 

October  30 

t 

do 

18 

13 

5.20  1 

10.2 

Daily 

gage  height, 

Jan.      Feb. 
5.2        5.5 

in  feet 

Mar. 
6.45 

,  of  Lost  River  near  Cleai 

'  Lake, 

Aiig. 

Sept. 
5.1 

for  1906. 

Day. 

Apr. 
9.3 

May. 
6.95 

June. 
6.45 

July. 
5.25 

Oct.  1  Nov. 
5.2        5.2 

Dec. 

1 

5.1 

5.3 

2 

5.2 

5.5 

6.15 

9.1 

6.85 

6.3 

5.2 

5.1 

5.1  1 

5.2  ,      5.2 

5.3 

3 

'    5.2 

5.5 

6.2 

9.0 

6.8 

6.3 

5.2 

5.1 

5.1 

5.2         5.2 

5.3 

4 

5.2 

5.5 

6.15 

9.0 

6.75 

6.3 

5.1 

5.1 

5.1 

5.2        5.3 

5.3 

5 

5.2 

5.5 

6.2 

9.05 

6.5 

6.3 

5.05 

5.1 

5.1  ' 

5.2  ;      5.3 

5.3 

6 

5.2 

5.5 

6.55 

9.1 

6.45 

6.4 

5.0 

5.1 

5.1 

5.2         5.3 

5.3 

7 

5.2 

5.5 

7.1 

9.25 

6.4 

6.6 

5.0 

5.1 

5.1 

5.2 

5.3 

5.3 

8 

5.2 

5.5 

7.25 

9.3 

6.35 

6.55 

5.0 

5.1 

5.1 

5.2        5.3 

5.3 

9 

5.2 

5.5 

7.2 

9.4 

6.3 

6.45 

5.0 

5.1 

5.1 

5.2        5.3 

5.3 

10 

5.2 

5.5 

7.4 

9.4 

6.25 

6.2 

5.0 

5.1 

5.1 

5.2        6.3 

5.35 

11 

5.3 

5.5 

7.8 

9.3 

6.25 

6.2 

5.3 

5.1 

5.1 

5.2  1      5.3 

5.4 

12 

5.3 

5.5 

7. 75 

9.3 

6.2 

6.1 

5.25 

5.1 

5.1  ' 

5.2        5.3 

5.45 

13 

5.3 

5.5 

7. 75 

9.2 

6.2 

6.1 

5.2 

5.1 

5.2 

5.2         5.3 

5.45 

14 

5.4 

5.5 

7.75 

9.0 

6.2 

6.0 

5.2 

5.1 

5.2 

5.2        5.3 

5.5 

15 

5.4 

5. 75 

7.75 

8.75 

6.2 

5.9 

*»  9 

5.1 

5.2 

5.2         5.3 

5.5 

16 

5.5 

5.85 

•7.  75 

8.5 

6.2 

5.85 

5.2 

5.1 

5.2  ! 

5.2  1      5.3 

5.5 

17 

5.55 

5.8 

7.75 

'8.4 

6.2 

5.85 

5.2 

5.1 

5.2 

5.2         5.3 

5.6 

18 

5.55 

5.8 

7.85 

8.2 

6.2 

5.8 

5.2 

5.1 

6.2 

5.2 

.5.3 

5.6 

19 

5.55 

6.0 

8.0 

8.0 

6.1 

5.7 

5.15 

5.1 

5.2  ' 

5.2 

5.3 

5.7 

20 

5.55 

6.7 

8.1 

7.8 

6.1 

5.6 

5.15 

5.1 

5.2 

5.2  '      5.3 

5.7 

21 

5.55 

6.8 

8.2 

7.7 

6.05 

5.5 

5.15 

5.1 

5.2 

5.2        5.3 

5.8* 

22 

5.55 

6.85 

8.3 

7.65 

6.05 

5.5 

5.1 

5.1 

5.2 

5.2         5.3 

5.8 

23 

5.55 

6.55 

8.4 

7.55 

6.05 

5.4 

5.1 

5.1 

5.2 

5.2        5.3 

5.8 

24 

5.5 

6.25 

8.5 

7.55 

6.0 

5.35 

5.1 

5.1 

5.2  , 

5.2        5.3 

6.15 

25 

5.5 

6.0 

8.7 

7.4 

6.0 

5.3 

5.1 

5.1 

5.2 

1 

5.2        5.3 

6.8 

26. 

5.5 

6.2 

8.8 

7.2,') 

6.0 

5.4 

5.1 

5.1 

5.2 

5.2  •      5.3 

7.2 

27 

5.5 

6.9 

8.8 

7.2 

6.2 

5.45 

5.1 

5.1 

5.2 

5.2        5.3 

7.36 

28 

5.5 

6.6 

8.8 

7.1 

6.4 

5.35 

5.1 

5.1 

6.2 

6.2        6.3 

7.3 

29 , 

5.5 
5.5 

....... 

8.76 
8.8 

7.0 
7.0 

6.6 
6.6 

5.35 
6.85 

5.1 
5.1 

5.1 
6.1 

5.2 
6.2 

5.2        5.3 
6.2  1      5.3 

7.15 

30 

7.0 

31 

6.5 

9.3 

6.6 

6.1 

6.1 

1 

7.0 
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SURFACE   WATER   SUPPLY,   1906. 


Raiing  tahUfor  Loit  River  near  Clear  Lake, 

Cal.,  for  1906. 

Oa» 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage        Dis- 
heigbt.,  charge. 

Feet.  !  Sec.-ft. 
5.80    ,         M 

Gafe 
hei^t. 

Feet. 

Dis- 
charge. 

SeC'ft. 

Gage 
height 

Feet. 

Dis- 
charge. 

See.-ft. 

Gage 
height. 

Di».    ' 
chaise. 

Ftft. 

Feet. 

Sec.^t. 

5.00 

5 

6.60 

252 

7.40 

562 

8.40 

1,100 

5.10 

8 

5.Q0             81 

«.70 

286 

7.50 

608 

8.60 

1,230 

5.20 

12 

6.00             98 

6.80 

320 

7.60 

654 

8.80 

1.360 

5.30 

17 

6.10            118 

6.00 

356 

7.70 

702 

9.00 

1,500 

5.40 

23 

6.20            140 

7.W 

392 

7.80 

755 

9.20 

1.640 

5.50 

30 

6.30            164 

7.10 

432 

7.90 

810 

9.40 

1,7S5 

5.60 

40 

6.40            191 

7.20 

474 

8.00 

865 

5.70 

52 

6.50            220 

7.30 

518 

8.20 

980 

1 

Note.— This  table  is  basMl  on  15di8charg<p  measorefnenta  made  during  1906  and  is  well  deflned  bei««ten 
gage  heights  5.2  feet  and  9.1  feet. 

Monthly  (Htcharge  of  Loit  River  near  Clear  Lake,  Cal.,for  1906. 


Month. 


Dischargp  in  second-feet. 


Maxlroom.  I  Minimum. 


Januar>' . . 
Februar>' 
March. r. 

.\prU 

liay 

June 


July 

August 

September. 
October... 
November. 
December. 


35 

356 
1,710 
1.780 

374 

252 
17 
8 
12 
12 
17 

540 


12 

30 

129 

392 

98 

17 

5 

8 

8 

12 

12 

17 


Mean. 


Total  in 
acnMePl. 


The  year. 


1,780 


23.6 
106 
797 
1,150 
177 
99.2 
9.4 
&0 

ia4 

12.0 
16.5 
127 

211 


1.43) 

5.  £90 
49.(00 

66.4a> 

lasa- 

5,  SCO 
57S 
492 
hl9 
73s 
*<? 

7,810 


IS.  COO 


Note.— Values  are  rated  as  follows:  March  to  May,  excellent;  August  to  November,  fair;  lemainder 
of  1906,  good. 

LOST   RIVER    NEAR   MERRILL,    OREO. 

This  station  was  established  July  26,  1904.  It  is  located  about 
IJ  miles  downstream  from  the  Stukel  Bridge,  4  miles  northwest  of 
Merrill,  Oreg.  The  conditions  at  this  station  and  the  bench  marks 
are  described  in  Water-Supply  Paper  No.  177,  page  236,  where  are 
given  also  references  to  publications  that  contain  data  for  previous 
years. 

IHscharge  measurements  of  Lost  River  near  Merrill,  Oreg.,  in  1906. 


l>iiU> 


Hydrographer. 


February  27... .   C".  T.  Parley  — 

March  25 do 

March  27 K.  Hubbard 

March  27^ do 

March2H do 

March  2X do 

March  28 do 

March  l.»9 do 

March  29 do 

March  30 do 

April  1 do 

April  1 do 

April  2 do 

April  2 do 

April  10 1  C.  T.  Darley 

April  13 do 

April  14 ' do 

April  18 do 

April  19 do 

April  20 L.  F.  Hendricks , 

April  25 C.  T.  Darley 

April  26 do 

April  30 L.F.Hendricks. 

luiy  5 do 

May  29 do 

June  19 do 

September  10... do 


\: 


Width 

Fert. 
91 
130 
146 
146 
146 
145 

144 
142 
142 
149 
149 
152 
152 
149 
145 
136 
138 
136 
132 
112 
112 
110 
105 
90 
92 
87 


Area  of 
section. 

Sq.  ft. 

168 

908 

1,120 

1,140 

1.150 

i;iio 

1.110 

1,090 

1.090 

970 

1,260 

1,270 

1.350 

1,350 

1.300 

1,100 

964 

824 

735 

563 

414 

406 

379 

341 

184 

146 

8» 


Gage 
height. 

Feet. 

4.30 

ia75 

12.  OS 

12.22 

12.17 

12.06 

12.02 

11.62 

11.34 

11.04 

13.05 

13.18 

13.65 

13.66 

13.02 

11.92 

11.23 

9.80 

9.26 

8L32 

6.60 

&50 

&go 

480 
4.10 
3.98 
.^50 


Dis- 

chArf;e. 


See.~ff 

.XOJ 

a.  7r*' 
3,53t' 
3.571 
3. 510 
3.330 

4.oa' 

4.190 
4.2:?0 
4.SS0 
3,940 
3.160 
2,SS0 
2. 360 
2.110 
1.320 
1,160 
1.110 
1,010 
563 
2ST 
217 
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Daily  gage  height  j  in  feet,  of  Lost  River  near  Merrill^  Oreg.,for  1906. 


1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Feb. 


Mar. 

Apr. 

May. 

J  use. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.55 

12.9 

5.6 

4.45 

3.7 

3.55 

3.5 

3.5 

3.4 

3.4 

5.2 

13.6 

5.3 

4.45 

3.7 

3.55 

3.5 

3.5 

3.4 

3.4 

5i0 

12.7 

5.05 

4.5 

3.7 

3.55 

3.5 

3.5 

3.4 

3.4 

4.6 

11.5 

5.0 

4.3 

3.7 

3.55 

3.5 

3.5 

3.4 

3.4 

4.35 

10.6 

4.85 

4.3 

3.7 

3.55 

3.5 

3.5 

3.4 

3.4 

4.2 

10.45 

4.65 

4.25 

3.7 

3.55 

3.5 

3.5 

3.4 

3.4 

4.1 

11.0 

4.6 

4u2 

3.7 

3.5 

3.5 

3.5 

3.4 

3.4 

4l1 

11.75 

4.6 

43 

3.65 

3.5 

3.5 

3.5 

3.4 

3.4 

4.65 

12.4 

4.5 

4.3 

3.65 

3.5 

3.5 

3.5 

3.4 

3.4 

5.8 

13.0 

4.45 

4.3 

3.6 

3.5 

3.5 

3.5 

3.4 

3.4 

6.3 

13.5 

4.35 

4.4 

3.6 

3.5 

3.5 

3.5 

3.4 

3.4 

6.7 

13.05 

4.25 

4.15 

3.7 

3.5 

3.5 

3.5 

3.4 

3.45 

5.85 

12.1 

4.2 

4.15 

3.7 

3.55 

3.5 

3.5 

3.4 

3.45 

5.5 

11.2 

4.3 

4.1 

3.6 

3.55 

3.5 

3.5 

3.4 

3.45 

5.9 

10.56 

4.2 

4.2 

3.6 

3.55 

3.6 

3.5 

3.4 

3.45 

5.2 

10.1 

4.15 

4.2 

3.6 

3.5 

3.5 

3.5 

3.4 

3.45 

4.9 

9.95 

4.2 

4.0 

3.6 

3.55 

3.5 

3.5 

3.4 

3.45 

4.5 

9.9 

4.25 

3.9 

3.6 

3.55 

3.5 

3.5 

3.4 

3.45 

4.4 

9.25 

4.15 

3.95 

3.6 

3.55 

3.6 

3.5 

3.4 

3.46 

4.35 

&45 

4.05 

3.85 

3.6 

3.55 

3.5 

3.5 

3.4 

3.45 

4.45 

7.95 

4.1 

3.85 

3.6 

3.55 

3.5 

3.5 

3.4 

3.45 

4.75 

7.4 

4.05 

3.8 

3.6 

3.5 

3.5 

3.5 

3.4 

3.45 

5.5 

7.1 

4.1 

3.85 

3.6 

3.5 

3.5 

3.6 

3.4 

3.45 

8.9 

6.85 

4.0 

3.85 

3.55 

3.55 

3.5 

3.5 

3.4 

3.45 

10.8 

&6 

4l2 

3.8 

3.55 

3.55 

3.5 

3.5 

3.4 

3.5 

11.4 

&5 

4.1 

3.8 

3.55 

3.55 

3.5 

3.6 

3.4 

3.5 

12.1 

6.5 

4.05 

3.8 

3.55 

3.55 

3.6 

3.6 

3.4 

3.65 

12.1 

6.25 

4.05 

3.8 

3.56 

3.56 

3.5 

3.5 

•3.4 

4.85 

11.5 

5.85 

4l1 

3.7 

3.66 

3.5 

3.5 

3.5 

3.4 

6.6 

11.05 

5.9 

4.15 

3.7 

3.55 

3.6 

3.5 

3.5 

3.4 

6.2 

11.5 

4.25 

3.55 

3.6 



3.5 

4.8 

a  Estimated. 


Rating  tables  for  Lost  River  near  Merrill,  Oreg. 

JANUARY  1  TO  MAY  17,  1906.a 


Gage 
height. 

Dis- 
charge. 

Sec.-ft. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Gage 
height. 

1    Feet. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Sec.-ft.  , 

1    Feet. 

Sec.-ft. 

1 
Feet. 

Sec.-ft.  1 

3.30 

102 

4.50 

467 

1    6.70 

887 

6.  SO 

1,272 

8.80 

2,006    i 

3.40 

125 

4.eo 

.502 

6.80 

922 

1    6.90 

1,307 

9.00 

2,080 

3.50 

150    , 

4.70 

537 

5.90 

957  : 

1    7.00 

1,.342 

9.20 

2,160 

3.60 

176    ' 

4.80 

572 

6.00 

992    1 

7.20 

1,414 

9.40 

2,240 

3.70 

203 

4.90 

607 

'     6.10 

1,027    ! 

7.40 

1,488 

9.60 

2,320 

3.80 

232 

5.00 

642 

6.20 

1,062 

7.60 

1,562 

9.80 

2,400 

3.90 

262    < 

6.10 

677 

6.30 

1,097 

7.80 

1,636 

10.00 

2,480 

4.00 

294 

6.20 

712 

6.40 

1,132 

8.00 

1,710 

11.00 

2,930 

4.10 

328 

5.30 

747 

6.50 

1,167 

8.20 

1,784 

12.00 

3,440 

4.20 

362 

6.40 

782 

1    6.60 

1,202    , 

8.40 

1,868 

13.00 

4,000 

4.30 

397 

5.50 

817 

1    6.70 

1,237 

8.60 

1,932 

14.00 

4,630 

4.4a 

432    1 

1 

5.60 

852 

1 
1 

MAY  18  TO  DECEMBER  31,  1906.» 


3.40 

66 

3.50 

87 

3.60 

108 

3.70 

131 

3.80 

157 

3.90 

185 

4.00 

215 

4.10    1 

24G 

4.20    1 

278 

4.30    1 

310 

4.40 

342 

4.90 

511 

5.30 

650 

4.50 

375 

5.00 

545    1 

5.40 

685 

4.60 

409 

5.10 

580    ! 

5.50 

720 

4.70 

443 

5.20 

615 

5.60 

755 

4.80 

477 

1 

a  This  table  is  based  on  discharge  measurements  made  during  1904-1906  and  is  well  defined. 
tf  This  table  is  based  on  3  discharge  measurements  made  during  1906  and  is  well  defined  between  ga^ 
heights  8.6  leet  and  4.1  feet. 
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SURFACE    WATER   SUPPLY,   1906. 


January. . . 

Ff»l»nian- . . 
Mar  h... .. 

Apnl 

Muy 

Juru' 

July 

AuK-Jsl 

Scptr;iiU>r. 
OrtoU  r. . . 
NoveiiiNr. 
D«*<vinU»r. 


Monthly  discharge  of  Lo9t  River  near  Merrill,  Oreg.,for  1906. 


The  v*'ar. 


Month. 


DiachArge  in  second-feet. 


Mazimom.  Minimum.      Mean. 


4,380 


Note.— Theac  vmIuos  are  cxtvUent  except  for  May,  which  is  good. 


66 


447 


Total  in 
acre-feet. 


102 

102 

102 

6.ro 

747 

102 

2S9 

14.400 

3.500 

328 

1.260 

77,50fi 

4.380 

940 

2.540 

151.0Uil 

852 

215 

386 

23.711' 

375 

131 

240 

14.30i.> 

131 

08 

113 

6.«0 

W 

87 

03.7 

5.:«) 

87 

87 

87.0 

5.  ISO 

87 

87 

87.0 

5.350 

66 

66  1 

66.0 

3.930 

755 

66  : 

130 

7.990 

186.400 


TULE    LAKE    NEAR   MERRILL,    OREO. 

This  station  was  established  May  17,  1904,  for  recording  the  wat^r 
level  in  Tule  Lake.  It  is  located  on  Tule  Lake  at  the  mouth  of  Lost 
River  about  3  miles  east  of  Merrill,  Oreg.,  25  miles  south  from  Kla- 
math Falls,  and  near  the  Oregon-California  line.  The  conditions  at 
this  station  and  the  bench  marks  are  described  in  Water-Supply 
Paper  No.  177,  page  238. 

Daily  gage  height,  infect,  cf  Tule  Lake  near  Merrill,  Oreg.,  for  J 906. 


Day. 

Jan. 

iM'b. 

Mar. 

Apr. 
7.75 

May. 

Juno. 
9.0 

1  July. 
8.85 

Aug. 

8.4 

Sept. 
7.75 

Oct. 

Xov. 

7.15 

Dec. 

1 

7.4 

7.0 

2.                 

«.  ( 5 

ti.8 

:, 

0. 5 

§ 

8.4 

7.7 

H 

9.1 

8.2 

7.1 

M 

Vk  I .} 

fi.  IJO 

9.0 

8.8 

7.3 

10 

7.15 

11 

(•.  •> 

13 

0.0 

1,') 

. 

7.6 

11) 

' 

7.1 

8.'n5 

9.1 

1    8.7 


8.05 

IS 

7.2.*i 

10 

1 



, 

7.2 

?n 

t 

....... 

. 

7.15 

21 

.....   "i)'.7' 

■"9."6"" 

1    8.9 

1 

::.::: 

22 

1 

7.85 

7.5 

23 

>    8.45 

1 

24 

7.3 
7.3 

9.  on 

2.') . 



7.3 

'*H. 

7.8 
"7."8"' 

30.. 
31 

' 

I"!"'"" 

7.7 

9.1 

'  "o.'o" ' 

8.85 

1 

8.4 

7.4 

7.15" 

7.0 

'  :.".i^ 

1 

••••••" 

I 

1 

MILLER    CREEK   NEAR    LORELLA,    OREO. 

This  station  was  established  August  10,  1904.  It  is  located  at  the 
Horsefly  dam  site,  10  miles  northeast  of  Lorella,  Oreg.  The  condi- 
tions at  this  station  and  the  bench  marks  are  described  in  Water-Supn 
ply  Paper  Xo.  177,  page  239,  where  are  given  also  references  to  publi- 
cations that  contain  data  for  previous  years. 
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Discharge  TM(uuTemerUs  of  Miller  Creek  near  Lorella,  Oreg.,  by  L.  F.  Hendncks,  in  1906. 


Date. 


March  27. 
March  28<i 
March  29. 
March  30. 
March  30. 
April  4... 
Aprils... 


wMfH  '  Area  of     Gage  I    DIs- 
^*°^°';  section. ;  hel^t.  i  charge. 


Date. 


Width. 


Feet. 
140 
140 
140 
140 
150 
140 
140 


Sq.  ft. 
225 
243 

271 
340 
431 

188 
284 


Feet. 

Sec.'ft. 

8.65 

883 

8.65 

884 

8.80 

1,040 

9.50 

1,440 

10.10 

1,940 

8.25 

629 

9.00 

1,110 

April  6., 
April  9.. 
April  10. 
April  22. 
April  25. 
Julvl4.. 


Feet. 
140 
160 
150 
125 
130 


Area  of     Gage 
section.  I  height. 


Sq.ft. 
298 
517 
389 
127 
129 


Feet. 
9.28 

10.  C5 
9.72 
7.55 
7.62 
5.80 


Dis- 
charge. 


Sec 


I 


1. 
2. 

3. 
4. 


«). 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


«  Measured  by  C.  T.  Darlev. 


Daily  gagr  Jmght,  infect,  of  Miller  Creek  Tiear  Lorella,,  Greg.,  for  1906. 


Dav. 


Ln. 

Feb. 

6.2 

6.3 

6.2 

6.3 

6.2 

6.3 

6.2 

6.3 

6.2 

6.3 

6.2 

6.3 

6.3 

6.3 

6.3 

6.3 

6.4 

6.3 

6.4 

6.3 

6.4 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 
6.3 
6.3 
6.3 
6.3 


7.0 

7.1 

7.1 

7.05 

7.0 

7.05 
7.2 
7.5 
7.7 

7.8 

7.7 
7.6 
7.5 
7.3 
7.1 

6.9 
6.7 

6.7 
6.7 
6.7 

7.2 
7.8 
8.3 
8.8 
9.7 


Apr.       May, 


8.1 

8.1 

8.4 

8.15 

•9.2 

9.5 

9.9 

9.9 

10.5 

10.0 

9.1 

8.8 
8.8 
8.7 
8.7 

8.9 
8.5 
8.1 
7.9 
7.8 

7.7 
7.5 
7.5 
7.4 
7.5 


7.0 
7.0 
6.9 
6.8 
6.7 


2  I 


6.7 
6.7 
6.6 
6.6 
6.5 

6.5 
6.5 
6.6 
6.7 
6.7 

6.7 
6.7 
6.6 
6.6 
6.5 


6. 
6. 
6. 
6. 
6. 


6.3 

6.6 

9.0 

7.4 

6.6 

6.3 

6.7 

8.6 

7.3 

6.8 

6.3 

6.8 

8.C5 

7.4 

7.1 

6.3 

8.(5 

7.4 

7.5 

6.3 

9.7 

7.2 

7.5 

6.3 

1 

9.6 

7.4 

Note.— The  creek  was  dry  July  7  to  November  17. 

Rating  table  for  Miller  Creek  near  Lorella,  Greg,  y  far  1906. 


c.-ft. 

1,240 

2,550 

1,C90 

308 

309 

0 


June.  1 

1 

July. 

Nov. 

Dec. 

7.2 

6.15 

6.1 

7.0 

6.15 

6.1 

6.9 

6.1 

6.1 

6.9 

6.1 

6.1 

7.0 

6.05 



6.2 

7.3     : 

6.05 

6.2 

7.2 

6.0 

6.35 

7.2 

6.0 

6.4 

7.1 

6.3 

7.0 

6.3 

6.9 

6.3 

6.S 

6.2 

6.8 

6.2 

6.7 

6.2 

6.6 

6.2 

6.5 

6.2 

6.5 

6.2 

6.4 

6.1 

6.2 

6.4    1 

6.1 

6.2 

6.3 

6.1 

6.25 

6.3  ; 

6.1  , 

6.3 

6.2 

6.1 

6.3 

6.2 

6.1 

6.4 

6.1 

6.1 

6.6 

6.1     ' 

1 

6.1 

7.65 

6.1 

6.1 

8.35 

6.1 

6.1 

7.96 

6.15  ' 

6.1 

7.4 

6.15 

6.1 

7.4 

6.15 

6.1 

6.8 
6.6 

Gage 
height. 


Feet. 

6.80 

6.00 

7.00 

7.10 

7.20 

7.30 

7.40 

7.50 


Dis- 
charge. 

Sec- ft. 

52 

67 

86 

lOS 

136 

168 

205 

245 


Gage 
height. 


Feet. 

7.00 

7.70 

7.80 

7.€0 

e.OC- 

8.10 

8.20 

8.30 


Dis- 

Gage 

DIs- 

Gage 

Dis- 

charge. 

.  height. 

chaiice. 

height. 

charge. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

290 

8.40 

715 

9.40 

1,415 

337 

1    8.50 

775 

9.60 

1,576 

387 

8.60 

835 

9.80 

1,745 

437 

8.70 

900 

10.00 

1,915 

490 

8.80 

965 

10.20 

2,085 

545 

8.90 

1,035 

10.40 

2,265 

600 

9.00 

1,110 

655 

9.20 

1 

1,260 

Note. — This  tabk*  is  based  on  discharge  mcasuremeats  made  during  1904-1906  and  is  well  defined. 
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January . . . 
February . . 

March 

April 

May 

June 

Juiy 

August 

Soptomber. 
October... 
November. 
December. 


Monthly  discharge  of  Miller  (\eeh  near  Lorella,  Oreg.,for  1906. 


The  year. 


Month. 


Difloharge  in  second-feet. 
Maximum.!  Minimum.      Mean. 


13 

52 

1.660 

2,3C0 

245 

168 

2.8 

0 

0 

0 

1.5 
68? 

2,360 


4 
4 

30 

136 
13 
1. 
0 
0 
0 
0 
0 
1. 


i  .  4 

11.5 
445 
779 
56.7 
47.3 

0.3 

0 

0 

0 

0.6 
68.1 


I 


118 


Totalis 
acre-f«-t. 


474 

27.40f 

4D.40I. 

3,^ 

2.  *l" 

0 

0 

'I 


So.GiJt 


Note.— Values  are  rated  as  follows:  March  to  May  and  December,  excellent:  January,  Febru^rv, 
and  June,  good:  July  and  November,  fair. 


MlSCELLANEOrS  MEASUREMENTS  IN  KLAMATH  RIVER  DRAINAGE  BASIN. 

Cherry  Creek  (North  Fork)  near  Crystal,  Oreg, — This  stream  is  tribu- 
tary to  Upper  Klamath  Lake  from  the  west.  A  measurement  was 
made  September  1,  1906,  near  the  crossing  on  the  road  from  Fort 
Klamath  to  Pelican  Bay: 

Width,  9.5  feet;  area,  5.8  square  feet;  discharge,  9.4  second-feet. 

Cottonwood  Creek  near  BrowneU,  Col, — Cottonwood  Creek  is  .tribu- 
tary to  Lower  Klamath  Lake  from  the  south.  The  following  mea.<- 
urementa  were  made  during  1906  at  BrownelPs  '*F**  ranch: 

February  13:  Width,  22  feet;  area,  25  square  feet;  dischai^ge,  14  second-f tH»i . 
September  26:  Width,  25  feet;  area,  32  square  feet:  discharge,  12.2  second-f et»T . 

Crooked  Creek  near  Klamath  Agency,  Oreg, — This  stream  is  a  tribu- 
tary of  Wood  River.  A  measurement  was  made  August  31,  190»>. 
at  the  bridge  1 J  miles  from  Klamath  Agency  on  the  road  to  Fnrt 
Klamath: 

Width,  31  feet;  area,  94  square  feet;  discharge,  59  second-feet. 

Doris  Creek  near  Doris,  Cal. — Doris  Creek  is  tributar}^  tt>  Lowt  r 
Klamath  Lake  from  the  southwest.  The  following  measurements 
were  made  during  1906  at  Doris  ranch: 

March  22:  Width,  5.4  feet;  area,  7.4  square  feet;  discharge,  11.6  se<x>nd-feei. 
February  14:  Width,  5.5  feet;  area,  5.1  square  feet;  dischaige,  8  second-feet. 
September  26:  Width,  13  feet;  area,  13.7  square  feet:  dischaige,  8.4  second-fe<*T- 

Fort  Creek  near  Fort  Klamath,  Oreg. — This  stream  is  a  tributar\-  of 
Wood  River.  A  measurement  was  made  August  31,  1906,  at  tlu- 
bridge  2  miles  southeast  from  Fort  Klamath  on  the  road  bet'weeii 
Klamath  Agency  and  Fort  Klamath: 

Width,  42  feet:  area,  104  square  feet:  dischaige,  115  second-feet. 
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Rock  Creek  near  Odessa,  Oreg. — This  stream  is  tributary  to  Upper 
Klamath  Lake  from  the  west.  A  measurement  was  made  September 
3, 1906,-  at  road  crossing  7  miles  below  Odessa  on  the  road  from  Odessa 
to  Klamath  Falls : 

Width,  14  feet;  area,  9.8  square  feet;  dischai^^e,  I2.f<  second-feet. 

Sevenmile  Creek  near  Fort  Klamath ,  Oreg, — ^This  creek  is  tributary 
to  Upper  Klamath  Lake.  A  measurement  was  made  September  1, 
1906,  at  the  bridge  on  the  road  between  Fort  Klamath  and  Pelican 
Bay : 

Width,  29  feet;  area,  99  square  feet;  discharge,  83  second -feet. 

Spring  Creek  near  Klamath  Agency,  Oreg. — ^This  stream  is  a  small 
tributary  of  Crooked  Creek.  A  measurement  was  made  August  31, 
1906,  at  the  bridge  1  mile  from  Klamath  Agency  on  the  road  to  Fort 
Klamath: 

Width,  22  feet;  area,  42  square  feet;  discharge,  27  second-feet. 

Willow  Creek  near  BrowneU,  Cal. — Willow  Creek  is  tributary  to 
Lower  Klamath  Lake  from  the  south.  The  following  measurements 
were  made  during  1906  near  the  bridge  on  the  Merrill  and  Brownell 
road: 

February  13:  Width,  18  feet;  area,  13  square  feet;  discharcje,  13  second-feet. 
March  24:  Width,  20.5  feet;  area,  15.5  square  feet;  discharge,  17.2  second-feet. 
September  26:  Width,  35  feet;  area,  26  square  feet;  discharge,  13  second -feet. 

Wood  River  near  Fort  Klamath,  Oreg. — Wood  River  is  tributary  to 
Upper  Klamath  Lake  from  the  north.  The  following  measurements 
were  made  August  30,  1906,  at  the  bridge  at  Fort  Klamath,  Oreg.: 

Width,  54  feet;  area,  175  square  feet;  discharge,  257  second-feet. 

At  the  bridge  on  the  county  road  4  miles  below  Fort  Klamath, 
Oreg.: 

Width,  55  feet;  area,  313  square  feet:  discharge,  462  second-feet. 

Williamson  River  near  Klamath  Agency,  Oreg. — ^This  stream  is  tribu- 
tary to  Upper  Klamath  Lake  from  the  north.  A  measurement  was 
made  August  29  at  the  bridge  on  the  county  road  between  Klamath 
Falls  and  Fort  Klamath,  Oreg. : 

Width,  162  feet;  area,  1,348  square  feet;  discharge,  880  second-feet. 
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PRECIPITATION   AND   EVAPORATION   DATA. 

The  following  table  gives  the  total  precipitation  and  evaporation 
in  inches,  by  months,  and  also  the  annual  totals,  for  1906: 

Precipitation  and  evaporation  in  Klamath  River  batin. 

PRECIPIT.VTION. 


Jan. 

Feb. 

Mar.    Apr.   May. 

1 

June. 

July. 

1 

Aug.  I  Sept.  Oct. 

1           1 

Nov. 

Dec. 

AnnuaL 

Keno,  Oreg 

Clear  Lake,  Orpg. 
Horacvfly,     near 
Lorplla,  Oreg . 

6.04 
4.00 

9.47 

1.40 
2.07 

4.00 

2.94  ,  0.67  ;  2.33     1.18 
3.62  ;    .00     2.7       1.05 

6.65       .52     1.88  •  1.45 

1.26 
.60 

.00 

1 
0.14     0.66     0.89 
.00  1     .76       .41 

.00  i     .67    

1 

1.90 
2.05 

2.79 
3.70 

23.10 
21.  (£ 

EVAPORATION. 

Krao,  Oreg 

(•) 

(«) 

(a)    <  3.03  1  4.58 

4.04  .  5.87 

4.60  53.27 

2.22 

(«) 

(•) 

a  Wind  and  ioe  destroya  record. 


b  October  1  to  27,  incluaive. 


FLUCTUATIONS  IN  GROUNDWATER  LEVELS  IN  THE 
VALLEY  OF  SOUTHERN  CALIFORNIA.       • 


By  W.  C.  Mendenhall. 


In  the  summer  of  1903  the  United  States  Geological  Survey  under- 
took a  systematic  study  of  the  occurrence,  distribution,  and  proper 
use  of  the  ground  waters  in  the  valley  of  southern  California.  During 
the  preceding  decade  the  underground  waters  of  this  part  of  Cali- 
fornia had  been  extensively  drawn  on  as  a  source  of  supply  for  irriga- 
tion and  for  municipal  use.  Many  independent  enterprises  were 
established  which  depended  entirely  on  them,  while  older  systems 
dependent  in  the  beginning  on  gravity  waters  had  found  it  necessary 
to  augment  their  supply  by  utilizing  subsurface  waters.  As  a  result 
of  all  this  development — greater  in  the  citrus  regions,  where  the  large 
values  of  the  products  raised  by  irrigation  made  it  possible  to  pay 
high  prices  for  water;  somewhat  less  in  the  lower  lands,  suitable  only 
for  the  cultivation  of  alfalfa  or  other  farm  products,  which  yield  less 
profits  than  those  from  the  horticultural  lands — marked  effects  were 
produced  on  ground-water  levels  and  on  the  yield  of  wells.  It  became 
evident,  therefore,  that  any  thorough  study  of  conditions  controlling 
the  proper  use  of  ground  waters  should  involve  the  consideration  of 
definite  evidence  as  to  their  fluctuations  and  as  to  the  relation  of  the 
fluctuations  to  development  on  the  one  hand  and  to  the  supply 
derived  from  annual  rainfall  on  the  other.  During  the  decade  of 
dry  years  which  preceded  1903  it  was  evident  that  artesian  areas  had 
decreased,  that  the  flow  of  individual  wells  had  lessened,  and  that 
ground-water  levels  had  been  generally  lowered;  but  definite  observa- 
tions as  to  the  amount  of  these  shrinkages  for  comparison  with  rain- 
fall records  were  lacking  except  for  a  few  wells.  The  Riverside 
Trust  Company,  the  present  owners  of  the  Gage  canal  system  and  of 
the  wells  from  which  its  water  supplies  are  drawn,  had  maintained 
since  1892  a  series  of  systematic  measurements  of  variations  of  water 
level  in  the  Williams  well  on  the  Victoria  tract,  and  Mr.  J.  B.  Neff, 
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of  Anaheim,  had  maintained  a  similar  series  of  measurements  since 
1898.  Here  and  there  throughout  the  valley  of  southern  California 
scattered  data  were  found  bearing  on  the  problem,  but  onl3'  in  these 
two  localities  had  systematic  and  continuous  observations  been  made. 

Because  the  ground  waters  of  southern  California  occur  not  in  one 
great  basin  but  in  a  series  of  more  or  less  completely  separated  sub- 
terranean reservoirs,  the  supply  in  each  being  dependent  upon  the 
relation  between  local  development  and  local  tributary  rainfall, 
general  conclusions  that  were  applicable  everywhere  could  not  safely 
be  Sased  on  the  records  furnished  by  the  Williams  and  Xeff  wells. 
It  was  therefore  decided,  in  the  autumn  of  1904,  to  begin  an  inde- 
pendent scries  of  measurements  in  wells  so  selected  that  they  would 
be  evenly  distributed  over  the  various  basins  which  together  make 
up  the  lowland  areas  of  southern  California  and  would  thus  give  an 
adequate  basis  for  conclusions  as  to  conditions  in  each  of  these  basins. 
For  this  purpose  a  number  of  wells  were  selected  in  localities  dis- 
tributed from  Santa  Monica  to  San  Bernardino  and  San  Jacinto. 
The  attempt  was  made  to  select  wells  in  each  of  the  important  local 
ground-water  districts  which  would  adequately  represent  the  various 
conditions  that  exist  in  each  of  these  districts.  Wells  have  been 
selected  which  are  close  to  the  larger  river  beds  and  therefore  fluc- 
tuate rapidly  through  a  wide  range  with  flood-water  and  low-water 
periods,  and  other  wells  have  been  selected  which  are  remote  from 
those  local  sources  of  supply  and  which  on  this  account  exhibit  com- 
paratively minor  variations.  Some  of  these  obser\ation  wells  are 
situated  in  the  vicinity  of  groups  of  large  pumping  plants;  others 
are  at  points  which  are  comparatively  remote  from  these  centers  of 
great  development,  while  still  others  were  so  selected  as  to  form  a 
series,  like  that  in  the  El  Monte  basin,  extending  back  from  a  stream 
channel,  the  line  of  most  effective  recharge,  thereby  enabling  the 
student  of  ground-water  supplies  to  trace  the  percolation  wave  and 
observe  its  diminishing  intensity  and  amplitude  as  it  advances  from 
its  point  of  origin.  It  is  believed,  therefore,  that  practically  all  con- 
ditions are  well  represented  in  the  measurements  which  have  been 
obtained. 

At  the  time  of  the  beginning  of  these  measurements  southern  Cali- 
fornia was  near  the  end  of  a  long  period  of  low  rainfall,  during  which 
ground-water  levels  had  materially  declined.  Since  the  beginning 
of  measurements,  however,  there  have  been  two  winters  in  which  the 
rainfall  reached  from  20  to  30  per  cent  above  the  average,  and  the 
present  winter — that  of  1906-7 — it  seems,  will  maintain  this  high 
average.  Under  these  conditions,  since  ground  waters  are  dependent 
as  absolutely  if  not  as  obviously  on  rainfall  as  are  surface  waters, 
there  should  be  a  marked  and  general  rise  of  the  ground-water  plane 
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if  withdrawals  are  not  in  excess  of  the  average  annual  restoration. 
Under  conservative  use  of  these  waters  the  ground-water  levels  will 
decline  during  the  dry  periods  but  will  recover  correspondingly  during 
the  wet  years.  Continuous  declines  during  seasons  of  excessive 
precipitation  mean  overuse. 

A  few  of  the  results  of  these  measurements  have  been  discussed  in 
Water-Supply  Paper  No.  218,  which  treats  of  ground-water  condi- 
tions in  the  foothill  belt  only;  but  in  order  that  all  the  observations 
made  may  be  available  for  engineers  and  others  who  are  interested 
in  ground-water  problems  in  southern  California,  they  are  more  fully 
presented  in  the  tables  that  follow. 

A  simple  black  and  white  index  map  (PI.  IV),  on  which  the  location 
of  each  record  well  is  shown,  accompanies  the  tables.  On  this  map 
the  wells  are  numbered,  and  corresponding  numbers  are  given  each 
record. 

In  order  to  facilitate  still  further  the  identification  of  the  wells  the 
name  of  the  owner  of  nearly  everyone  of  them  is  given,  as  well  as 
the  approximate  position  of  each  in  relation  to  a  near-by  town. 

Tables  showing  variations  of  waler  level  in  wells  in  southern  California. 


1.  R.  Kidson,  3  mile  NE.  of  Slau- 
8on. 


DaU*  of  ineasurement. 


Jan.  3... 
Feb.  6... 
Mar.  14.. 
Apr.  10.. 
JuneO.. 
July  10.. 
Aug.  8.. 
Sept.  11. 
Nov.  3.. 
Dec.  14-. 


1005. 


Jan  22.. 
Mar.  19. 
May  2.. 
J  uno  21 . 
July  27. 
Sept.  17. 
Dec.  14. 


1906. 


Depth  to 
wattT. 


Ft.  in. 
44  1 
44  6 
44  4 
44  1 
44    4 

44  9 

45  3 

45  11 

46  2 
45  10 


46  10 

47  7i 
44  11 
47  10 
46    2 
46    6i 
46    8 


2.  Chinese   gardeners,    i    mile 
SW.  of  Slauson. 


Date  of  measurement. 


Depth  to 
water. 


Sept.  1 
Oct.  3. 
Nov.  4. 
Dec.  6. 


1904. 


Ft.  in. 
25    21 


22 
22 
22 


4 
2 


Jan.  3. . . 
Feb.  6. . 
Mar.  H. 
Apr.  10. 
May  3. . 
Juno  10. 
July  10.. 
Aug.  8.. 
Sept.  11. 
Nov.  3.. 
Dec.  14. 


1905. 


I  1900. 

Jan.  22 

Mar.  19 

t  Juno  21 

May  2 

July  27 

Sept.  17 

Dec.  14 


21  10 

21  9 

21  1^ 

20  5 

20  5 

24  6 

23  0 

24  0 
24  7 
23  6 
23  i 


22  6 

22  1 

23  6i 

23  1 

24  i 

25  3 
23  8i 


3.  Eliza  Connelly.  1^  miles  N.  of 
Sunnyside. 


Date  of  measurement. 


Jan.  3.. 
Feb.  6.. 
Mar.  14. 
Apr.  10. 
May  3.. 
June  9.. 
July  10. 
Nov.  3. 
Dec.  14. 


1905. 


Mar.  19. 
I  May  2.. 
Juno  21 . 
Sept.  17. 
Dec.  14. 


1906. 


Depth  to 
water. 


Ft.  tn. 
22  5 
22  6 
21  11 
21  6 

21  5 

22  7i 

23  6 
23  10 
23   i 


22  U 

22  7i 

23  9l 

24  4| 
23  7 
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TabUs  $hou'ituj  variations  of  water  Ut^l  in  wells  in  southern  Calif omia — Continued. 


A   If-  TiH  91  .nib.,  u  Arau.i^«i       ^  J-  P-  BrocUcy,  J  mllt»  N.  of      6.  F.  H.  Carrell,  li  x 
4.  llr.Till.24inlk«ii.H.of8I»u«oii.  Howurd  Suiimlt.  of  Gardei. 


mifei  6W. 


DaU-of  iiM»»iiun»iiM'nt.  j^PjJ^I;^    Dat'^of  raeAsureracnl.   ^-J^^^®    Date  of  measurwiipnt.   ^^J^ter!** 


Sept.  1 
Oct.  3. 
Dpc.  6. 


1904. 


Jan.  2.. 
Kvb.  6.. 
Mar.  14. 
.\pr.  10. 
May  3. . 
June  9  . 
•July  10. 
Aug.  8.. 
H(>pt.  11 
Nov.  3. . 
Dec.  14. 


1905. 


Jan.  22. 
Mar.  10. 
May  2.. 
June  21. 
July  27. 
Sept.  17 
Di-c.  14. 


1906. 


n. 

in. 

29  10 

32 

Ik 

31 

11 

29 

7 

29 

6 

29 

1 

28 

7 

28 

8 

29 

4 

29 

5 

30 

1 

ao 

6 

30 

6 

30 

6 

30 

5 

30 

7| 

30 

9 

30 

1 

31 

0 

32 

8 

31 

4i 

Oct.  3. 
Nov.  4. 
Dec.  0. 


1904. 


Jan.  3. . 
Feb.  6. . 
Mar.  14. 
.\pr.  10. 
May  3.. 
June  9.. 
July  10. 
.\ug.  8.. 
Sept.  11. 
Nov.  3. . 
Dec.  14. 


190S. 


Ft. 

in. 

83 

7 

83 

9 

83 

9 

83 

8 

83 

8 

83 

5 

83 

5 

83 

4 

83 

8 

84 

2 

84 

7* 

84  11 

85 

1 

84 

9 

Dec.  6. 


1904. 


Jan.  3. 
Feb.  6- . 
Mar.  14. 
Apr.  12. 
May  3. . 
June  9. . 
July  10.. 
Aug.  8. . 
Sept.  11. 
Nov.  3. . 
Dec.  14.. 


1905. 


I 


Jan.  22. 
Mar.  19. 
May  2.. 
June  21 . 
Julv  27.. 
Sept.  17. 
Dw.  14. 


1906. 


84  4h 

84  6] 
83  4 

86  2i 

85  1 
85  9 

87  2 


Jan.  22. 
Mar.  19. 
May  2. . 
June  21. 
Julv  27. 
Sept.  17 
Dec.  14. 


1906. 


FLin. 

27 

1 

» 

5 

25 

'i 

25 

• 

25 

^ 

25 

%. 

26 

4 

29 

9 

29  10 

29 

t 

28 

0 

26 

6i 

26 

«» 

25 

1 

26 

s 

28  10 

30 

1 

29 

h 

26  11 

7.  .V.  B.raMwHI.  \  mile  S.  oC 
•  Mon<<ta. 


8.  li.  J.  Harris.  }  mile  N.  of 
Moneta. 


DaU'  of  measureroent.  ,  ^^Jl!^^**    D^te  of  measurement.   ^.JJJr!^ 


Sept.  1.. 

1904. 

Oct.  3 

Nov.  4 

Dec.  « - -- 

Jan.  3.. 

1905. 

Feb.  6 

Mar.  14 

.\pr.  10 

Mav  3 

June 9  

July  10 

Aug.  8 

Sept.  11 

Nov.  3 

Dw.  14 

Jan.  22. 

1906. 

Mar.  19 

Mav  2 

Jun<«  21 

Julv  27 

S«pl.  17 

I)t«c.  14 - 

Ft, 

in. 

41 

11 

32 

6 

38  11 

26 

7 

26 

5 

41 

9 

23  10 

48 

2 

42 

10 

32 

2 

:u 

0 

:e 

6 

:i:^ 

0 

2« 

4 

24 

11 

24 

6 

23 

8 

27 

11 

:{2 

3 

32 

.1 

:« 

25 

0 

1904.  Ft.  in. 

Sept.  1 39  3 

Oct.3. 37  9 

Nov.4 35  0 

Dec.6 '  32  4 

1905. 

Jan.  3 26  61 

Feb.6 26  11 

Mar.14 26  8} 

.\pr.  10 32  8 

May  3 28  3 

June  9 36  2 

July  10 33  9 

Aug.8 33  7 

Sept.  11 34  6 

Dec.  14 26  7 

1906. 

Jan.22 26  0 

Mar.19 23  7 

Mav2 1  28  0 

June  21 28  6 

Jnly27 34  0 

Sept.  17 1  34  0 

Dec.l4 1  26  2 


9.  Stonley  Bates.  }  mile  NW. 
of  Moneta. 


Date  of  meaaurement. 


Depth  to 
water. 


1904. 


Dec.  6. 


Jan.  3. , 
Feb.  6. . 
Mar.14. 
Apr.  10. 
Mays.. 
June  9.. 
July  10. 
Aug.  8.. 
Sept.  11. 
Nov.  3., 
Dec.  14. 


1905. 


Jan.  22. 
Mar.  19. 
May  2.. 

June  21. 
July  27.. 
Sept.  17. 
Dec.  14.. 


1906. 


Fi.  in. 

96 

4 

36 

a 

35 

5 

35 

3 

35 

1 

35 

3 

36 

0 

» 

Si 

37 

1^ 

37 

4 

37 

U 

36 

^ 

% 

0 

34 

n 

33 

4! 

32 

3 

30 

•t 

39 

> 

36 

0 

/#W 


/r/-^yy/r'y, 


z 
g 

t 
a 

O 
O 

QC 
UJ 

\~ 

< 

a 

z 

D 

o 

O 

X 
(A 

o 

I- 

o 
llj 

I- 
o 

UJ 

-I 

UJ 

(/> 

(n 

_j 
-I 

UJ 

u. 
O 

z 
o 

< 

o 

o 


o 

z 

o 

X 


QC 
O 


< 

o 

z 

QC 
UJ 

X 

I- 

O 


>- 
UJ 

-I 
-I 

< 
> 


a. 

< 


GROUND    WATKE   IN    SOUTHERN    CALIFORNIA. 


198 


Tables  showing  variations  of  water  level  in  wells  in  southern  California — Continued. 


10.  Post  and  Lockhart,  2  miles 
W.  of  Howard  Summit. 


11.  WUllam  Bayley.  Chester 
plac6,  Los  Angeles. 


Date  of  measurement.  ^  '^Jter!^ '  ^**®  °'  measurement,  ^^ater**^ 


Dec.  6. 


1904. 


Jan.  3.- 
Feb.  6.. 
Mar.  14. 
Apr.  10. 
May  3. . 
July  10. 
Aug.  8.. 
Sept.  11 
Dw.  14. 


1905. 


Jan.  22. 
Mar.  19. 
May  2.. 
June  21. 
July  27. 
Sept.  17. 
Dec.  14. 


1906. 


Ft.  in. 
35  7J 


36  9 

38  6 

27  4 

35  8 

35  9 

38  6 
40  3 
47  4 

39  3 


36  0 
34  3 
33  4i 
38  2 

37  10 


Dec.  9. 


1904. 


37  1 
37 


?1 


Jan.  6. 
Feb.  10. 
Mar.  18. 
Apr.  10. 
May  6.. 
June  10. 
July  11. 
Aug.  9.. 
Sept.  12. 
Nov.  4.. 
Dec.  15. 


1905. 


J^.  in. 
60    0 


60 
60 
69 
60 
69 


Jan.  23. 
Mar.  20. 
May  3.. 
June  23. 
July  28. 
Sept.  18. 
Dec.  15. 


1906. 


2i 

5 

9 

8 

8 

69  8 
60  10 

70  0 
70    \\ 
70    4 
70    5i 


70  6i 

70  4 

70  6} 

70  7 

70  7 

70  0 

71  0 


12.  Tony  Bright,  W.  Jefferson 
street,  Los  Angeles. 

Date  of  measurement.  ^Jt^,*** 


Dec.  9. 


1904. 


Jan.  6.. 
Feb. 10. 
Mar.  18. 
Apr.  10. 
Ifeye.. 
June  10. 
July  11. 
Aug.  9. . 
Sept.  12. 
Nov.  4.. 
Dec.  15. 


1905. 


Jan.  23. 
Mar.  20. 
May  3. . 
June  22 . 
July  28. 
Sept.  18. 
Dec.  15. 


1906. 


Ft.  in. 

48 

6 

48 

8 

48  10 

48 

84 

48 

4 

48 

1 

48 

6 

48  lOi 

49 

1} 

40 

4{ 

40 

6 

49 

8i 

40 

8 

40 

4 

49 

4 

49 

64 

49  10 

50 

1 

50 

0 

13.  Mrs.  Showers,  W.  Jefferson 
St.,  Los  Angeles. 


14.  Artesian  Land  and  Water 
Co.,  I  mile  N.  of  Cienega  sta^ 
tion. 


Date  of  measurement. 


^water^^    Date  of  measurement. 


Oct.  3. 
Nov.  7, 
Dec.  9. 


1904. 


Jan  6. . . 
Feb.  10. 
Mar.  18 . 
Apr.  12. 
May  6.. 
June  10. 
July  11. 
Aug.  9.. 
Sept.  12. 
Nov.  4  . 
Dec.  16. 


1905. 


Jan.  23., 
Mar.  20. 
Mays.. 
June  22. 
May  3.. 
June  23. 
July  28. 
Sept.  18. 
Dec.  15. 


1006. 


Ft.  in.   I 

33  8 

33  9 

33  6 


33  6 

33  0 

32  2i 

32  1 

32  9 

33  0 

33  9 

34  4 
U  7 
;{4  9 
34  3 


34  1 
33  3 
33  6 
33  11 
33  6 

33  11 

34  7i 

35  3  \ 
34  9 


Feb.  10. 
Mar.  17. 
Apr.  13. 
I^y6.. 
June  10. 
July  11. 
Aug.  9.  - 
Sept.  12. 
Dec.  16. 


1905. 


Jan.  23 . 
Mar.  20. 
May  3 . . 
June  22. 
July  28. 
Sept.  18. 
Dec.  15. 


1906. 


15.  Los    Angeles    County,    Ivy 
station. 


Date  of  measurement,  ^^ter*^ 


Dec.  9. 


1904. 


Jan.  6 . 
Mar.  18. 
Apr.  13. 
June  10. 
July  11. 
Aug.  9.. 
Sept.  12. 
Nov.  4. . 
Dec.  16. 


1905. 


Jan.  23. 
Mar.  20. 
May  3.. 
June  22. 
July^. 
Sept.  18. 
Dec.  16. 


1906. 


Ft.  in. 
13  11 


13 
12 
12 
12 
12 
13 


0 
1 
0 
3 
7 
0 


.13    4i 

13    3 
18    34 


13  1 

12  5 

12  2 

9  84 

12  10 

13  3 
13  34 


8591— IBB  213—07 
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Tabla  ikowing  variaUoni  of  water  level  in  welU  in  mnUhem  California — Contiinied. 


Ifl.  M.  F.  K 


PaIziu, 


17.  F.  P.  Bojorquex,  Paling.        *8-  ^""^  ^**SStioS!^  ^''  "*'  ^^ 


Dftte  of  meMunment.  j  ^S,**^    Hate  of  niMsumnent.   ^JJ,***    Dat4»  of  Measurement.    ^JJJ/° 


1904.  Ft.  in. 

Sept.l fiO  8 

Oct.  12 «  6 

Nov.7 49  6 

D«.9 SO  2 

190S. 

Jan.6 49  9 

IUr.18 49  4 

Apr.13 49  4 

Jul^U 49  8 

Aug.9 49  11 

Sept.  12 49  7 

D60.16 49  64 

1906. 

Jan.23 49  6 

iar.2D 49  3i 

Jiixie22 49  6 

Jaly28 1  49  6) 

Sept.  18 1  49  10 

Dec.  16 49  11 


Oct.  13. 
Nov.  7. 
Dec.  9. 


1904. 


Jan.  6.. 

Mar.  18. 

Apr.  13. 
I  Uky  6 . . 
■  June  10. 
I  July  U. 
'  Aug.9.. 

Sept.  12. 

Nov.  4. . 

Dec.  15. 


1905. 


Jan.23, 
Mar.  20. 
May  3.. 

June  22. 
July  28. 
Sept.  18. 
Dec.  15. 


1906. 


Ft.  in. 
42    24 
42    4 
45    5 


42  94 

43  3 
43  44 
43  6 
43  6 
•13  8 

43  11 

44  1 
43  6 

45  7 


44 

5 

44 

2 

44 

7 

46 

7 

44 

64 

44 

6 

44 

8 

Dot-.  2 


1904. 


1905. 

Jan.6 

Feb.  10 

Mar.  18 

Apr.  13 

June  10 ! 

July  11 

Aug.9 

Sept.  12 

Nov.  4 ' 

Dec.  15 


May  3. 
June  22. 
July  28. 
Dec.  15. 


1906. 


Fir.  IB. 
43   ;{ 


43 

41 

43 

9 

43 

»• 

43 

» 

43 

i- 

43 

t 

43 

h 

43  10 

42 

9 

43 

11: 

44 

45 

y 

44 

4 

44 

i 

19.  J.n.WhItworth,  2mUe9S.of     20.  Tlammel  and  Decker,  1  mUo     21.  William   NUee,   |    mile   S. 
Sherman.  S.  of  Sherman.  of  Sherman. 


Date  of  measurement.  ^S*^f^    Date  of  measurement. 


Dec.  0. 


1904. 


19a'). 


Jan.  6... 
Feb.  10.. 
Mar.  18.. 
Apr.  13.. 
I£ay6... 
June  U).. 
July  11..  < 
Aug.  0. . . 
Nov.  4.. 
Deo.  15. . . 


Jan.23., 
Mar.». 
Mays.. 
June  22. 
July  28. 
Sept.  18. 
Deo.  15. 


1906. 


water. 


Ft.  in. 
10    9 


10  0 
9  9 
8    2 


Depth  tc 
water. 


8 
8 
9 
9 


0 
4 
2 
0 


8  8 

9  74 
9    4 


I 

1904.  Ft.  in, 

Dec.  9 13    6 

iflav 

Jan.6 13    6 

Fel).  10 12  114 

Mar.  18 11    9 

Apr.13 11    6 

May  6 11    7 

June  10 11  10 

Julyll 12    1 

Aug.  9 12    4 

Sept.  12 12  10 

Nov.  4 1  13    0 

Dec.  15 12  10 

1906.  I 

Jan  23 '  12 

Mar.20 '  12    li 

May3 11 

June  22 12    1 

July28 '  12    74 

Sept.  18 t  12  1(4 

Dec.l5 1  12    6 


Date  of  measurement.  -  ^Pi?,*** 

water. 


Oct.  14.. 

1904. 

Nov.7 

Jan.  6. . . 

1905. 

Feb.  10 

Mar.  18 

.\pr.  13 

Maya 

June  10 

Julyll 

X\3g.  9 

Sept.  12. 

Dec.  15.. 

Jan.23., 
Mar.  20. 
Mays... 
June  22. 
July  28.. 
Sept.  18. 
Dec.  15.. 


1906. 


Ft. 

til 

9 

0 

9 

1 

9 

l> 

7 

t 

6 

'2 

4 

6 

f> 

6 

8 

7 

0 

8 

2 

8  10 

9 

h 

7 

6 

7 

3 

7 

4 

7 

S 

8 

5 

8 

2) 

9 

6l 
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Tables  showing  vcaiations  of  water  level  in  wells  in  sotUhem  Calif omia — Continued. 


22.  Lob  Angeiea  Coanty,  1  mile 
E.  of  ShermAn. 


Date  of  measurement. 


1904. 
Dec.  9 

1905. 

Jan.  6 

Feb.  10 

Mar.  18 

Apr.  13 

liay6 

June  10 

July  11 

Aug.  9 

Sept.  12 

Nov.  4 

Dec.  16 

1906. 

Jan.  23 

Mar.20 

May  3 

June  22 

July  28 

Sept.  18 

Dec.  15 


Depth  to 
water. 


23.  Mr.  Huribut,  Pasadena. 


Date  of  measurement. 


Ft. 

in. 

84 

^ 

84 

^ 

84 

6 

84 

6 

84 

4 

84 

3 

84 

6 

84 

6 

84  10  1 

86 

2 

86 

0 

86 

9 

84 

6 

86 

3 

86 

5 

86 

8 

87 

6 

87 

8 

88 

1 

r 

1904. 

Sept.  2 

Oct.  5 

Nov.8 

Dec.  10 

1905. 

Jan.  4 

Feb.9 

Apr.  12 , 

May  10 , 

June  13 

July  12 

Aug.  10 

Sept.  13 

Nov.7 

Dec.  18 

1906. 

Mar.  22 

May6 

June  25 

July  31 , 

Sept.  20 , 

Dec.  17 


Depth  to 
water. 


Ft.  in. 
73    3 
73  10 

73  11 

74  6 


74  6 

74  4 

73  8 

73  5 


73 

5 

74 

0 

74 

6 

76 

0 

76 

0 

75 

0 

74 

6 

74 

9 

74 

6 

75 
76 

n 

77 

1 

24.  L.  V.  Harkness,  1|  mile  SE. 
of  Pasadena. 


Date  of  measurement. 


1904. 

Sept.  2 

Oct.  6 

Nov.8 

Dec.  10 

1905. 

Feb.9 

Mar.  17 

Apr.  12 

May  10 

June  13 

July  12 

Aug.  10 , 

Sept.  13 

Nov.7 

Dec.  18 

1906. 

Jan.  24 

Mar.  22 

May6 

June  25 , 

July  31 

Sept.  20 

Dec.  17 


Depth  to 
water. 


Ft.  in. 
122    4 
122    2i 
122    7 
122    6} 


122 
122 
122 
122 
122 
123 
123 
124 
124 
123 


2 
2 
2 

1 
4 
3 
6 
0 
1 
7 


123 
123 
122  11 

122  8 

123  6} 
123  10 
123    IJ 


25.  Titus    ranch,    Sunny    Slope 
station. 


Date  of  measurement. 


1904. 
Dec.  10 , 

1906. 

Jan.  4 , 

Feb.9 

Mar.  17 

Apr.  12 

May  10 

June  13 

July  12... 

Aug.  10 , 

Sept.  13 

Nov.7 

Dec.  18 

1906. 

Jan.  24 

Mar.  22 , 

June  26 , 

May  5 

Mays 

July  31 

Sept.  20 

Dec.  17 


Depth  to 
water. 


Ft.  in. 
13    6 


10  4i 

8  7 

8  6 

7  8 

8  1 

11  6 
16  1 
19  2 
16  2 

12  10 
10  7 


10  0 

10  0 

8  6 

8  4 

8  4 

18  3 

16 

14 


26.  John  McClain  estate,  1  mile 
S.  of  San  Gabriel. 


Date  of  measurement. 


Depth  to 
water. 


1904. 
Dec.  10 

1905. 

Jan.  4 

Feb.9 

Mar.  17 , 

Apr.  12 , 

June  13 , 

July  12 

Aug.  10 

Dec.  18 

1906. 

Mar.  22 

May  5 

June  25 , 

July  31 

Sept.  20 

Dec.  17 


Ft.  in. 
72  11 


72  10 

73  0 
72  10 


72 

7 

73 

4 

73 

3 

74 

1 

73 

0 

72 
72 

fi 

72 

8 

72 

3i 

72 

1 

71 

4 

27.  F.  E.  Wilson.  2  miles  S.  of 
San  Gabriel. 


Date  of  measurement. 


1904 
Dec.  10 

1905, 

Jan.  4 

Feb.  7 

Mar.  17 

Apr.  12 

July  12 

Aug.  10 

Sept.  13 

Nov.  17 

Deo.  18 

1906. 

Jan.  24 

Mar.  22 

May  5 

June  25 

July  31 

Dec.  17 


Depth  to 
water. 


Ft.  in. 
23    6i 


23  6 

23  3 

22  8i 

21  0 

21  4 

22  6 
22  3 
22  8 
22  11 


22  3 

23  0 
22  8 
21  8 
21  4 
21  11 
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TaMtt  ihowiTtg  varialum*  of  vmler  Uvtl  in  welU  in  totUlitrn  California — Conlinned. 
M.  O.  B.  RMifro,  1  mile  8W.  or      ».  J.  A.  Uw,  1  niLlo  W.  o(  El  ^^   j,  p.,^,^  g,  ^^j. 


P»lo  of  mi'BBiin 


1* 
1 

im. 

-..j       13 

sSy" 

i«a». 

^t'::::::::::::::; 

II>r22 

i 

-rt,» 

....      IS 

j^iM.v;.:::::::::;- 

,........'.";... 

1  'IV:- 

f-r'li,9 

'     }Jio 

July  12 

s.-ii>.  is'.'.'.v.i'"; 

1«0K. 

1  „ , 

li  7' 

33,  JackaoD    Fm 


I9IM. 

Inn. 4 

Ki'b.  9 

Mar.  IT 

July  12 

Aug.  10 

tioi'.T. '.'.'.'.'.'.'.'. 
Doc,  17 

Jao.ai 

May's..'.",.'!;!! 

JuneM 

July  31 


1*05. 

Feli.B 

Mar,  17 

\pr.  12 

Mario 

June  13 

July  w 

Aug.  10 

tiav'.  7. '...'.'.'.'.. 
D«,  18 

lOOn. 

Jan.W 

Mar,  E 

Mays 

June  as 

July  31 

8ept,» 

Doc.  17 
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Tables  showing  variations  of  water  level  in  wells  in  southern  California — Continued. 


34.  £.    Ourado    3   miles    W.  of 
Whittier. 


35.  Mrs.  Mary  Pbeland,  2  miles   I  36.  H.  C.  Baldwin,  ^  mile  SE.  of 
SW.  of  Whittier.  ,,  Whittier. 


!l 


Date  of  measurement,    ^^^{^r!^  |  Date  of  measurement.   ^^^Jen^    ^*^  ^'  measurement.    ^Jf^r*° 


1904. 

Oct.  4 

Nov.8 

Dec.  7 

1905. 

Jan. 5 

Feb.  7 

Mar.  15 

Apr.  11 

May  5 

Juno  12 

July  14 

Aug.  11 

Sept.  14 

Nov.  6 

Doc.  16 

1906. 

Jan.  25 

Mar.  10 

May  4 

June  23 

July  30 

Sept.  19 

Dec.  18 


Ft.  in.  • 
14    2    , 
13    4 
12    1 


11    6 
11    2 


10 

3 

10 

n 

10 

11 

8 

12 

i 

12 

6 

13 

0 

11 

10 

11 

3 

11 

11 

10 
9 

3^ 

11 

3 

9 

8i 

10 

0 

9 

H 

1904. 
Nov.  9 

1905. 

Jan.  5 

Feb.  7 

Mar.  15 

Apr.  10 

May  5 

June  12 

July  14 

Aug.  11 

Sept.  14 

Nov.  6 

Dec.  16 

1906. 

June  23 

July  30 

Sept.  19 

Dec.  18 


Ft.  in. 
15    3 


14  lU 
'14    2i 
13    4 
13    2 
13    4 

13  Sh 

14  5 

15  0 
15  8 
14  5 
13  10 


12  3 
14  9 
17  10 
12    6i 


Sept.  8. 
Oct.  4  . 
Nov.  8. 
Dec.  7. 


1904. 


1905. 

Jan.  5 

Feb.  7 

March  15 

Apr.  11 

May  5 

June  12 

July  14 

Aug.  11 

Sept.  14 

Nov.  6 

Dec.  16 


Jan. 20. 
Mar.  10. 
May  4.. 
June  23. 
July  30. 
Sept.  19. 
Dec.  18. 


1906. 


Ft. 

in. 

129 

2 

128 

4& 

128 

5 

128 

7J 

128 

6 

128 

7 

128 

8 

128 

4 

128 

3 

128 

4i 

128 

8 

128  10 

128  11 

129 

0 

128  10 

128 

8 

128 

8 

127 

5i 

128 

6 

128 

6 

128 

6) 

128 

6 

37.  C.  A.  Landretb,  1  mile  S.  of 
Whittier. 


38.  J.  W.  Sharp,  Santa  Fe 
Springs. 


39.  John  H.  Borden,  1}  miles 
N.  of  Norwalk. 


Date  of  measurement.  |  ^o+er       Date  of  measurement. 


1904. 

Sept.  6 

Oct.  4 

Nov.  9 

Dec.  7 

1905. 

Jan.  5 

Feb,  7 

Mar.  15 

Apr.  11 

May5 

Juno  12 

July  14 

Aug.  11 

Sept.  14 

Nov.  6 

Dec.  16 

1906. 

Jan.  25 

Mar.  10 

May  4 

June  23 

July  30 

Sept.  19 

Dec.  18 


Ft. 

33 
33 
33 


33 
33 
32 
31 
31 
31 
32 
33 
33 
33 


th. 

o 
5* 


8 
3 
ti 
10 
8 
( 

4 
2 
4 
1 


32  10 


32  8 
31  8 
31  6-5 

31  Tii 

33  4 

32  6 
32      h 


1904. 

Sept.  C 

0(t.  4 

Nov.  9 

Doc,  7 

1905, 

Jan.  5 

Feb.  7 

Mar.  15 

Apr.  11 

Mav  5 

Jurio  12 

.Iulvl4 

Aug.  11 

Sopt.  14 

Nov.  6 

Doc.  ir> 

1906 

Jan.  25 

Mar.  10 

Mav  4 

June  23 

Julv30 

Sept.  19 

Dec.  18 


Depth  to  I 
water.    I 


Date  of  measurement. 


Depth  to 
water. 


Ft. 

in. 

27 

3 

26 

H 

27 

2 

27 

7 

27 

0 

26 

2 

25 

7 

25 

0 

25 

14 

26 

0 

26 

8 

27 

2 

27 

4 

27 

3 

26 

1 

Nov.  9. 
De<:  7. 


1904. 


7    I 


Jan.  5. . 
Fob.  7.. 
Mar.  1.5. 
Apr.  11. 
May  5.. 
June  12. 
July  14. 
Aug.  11. 
Sept.  14. 
Nov.  6. . 
Doc.  16. 


1905. 


25  4 

24  6 

24  54 

24  9 

25  84 

26  9 
25  1 


Jan.  25. 
Mar.  10. 
May  4.. 
June  23. 
I  July  30. 
Sept.  19. 
Dec.  18. 


1906. 


Ft.  1 

in. 

7 

10 

8 

5 

7  11 

6  10 

5 

lOi 

5 

4 

5 

1 

6 

6 

7 

2 

8 

0 

8 

8 

8 

7 

7 

1 

6  7 

6  8 

4  104 

5  6 

7  3: 

6  9 
5  10 
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TableM  Mhowing  variatiom  of  water  level  in  well$  in  southern  Calif  omia — CooUnued 


40.  Nonralk  Builders'  AmocU- 
tioD,  Norwalk. 


41.  J.  B.  Neff.  U  miles  S.  of 
AnAheun. 


Date  of  meesurement. 


19M. 

Sept.  6 

Oct.  4 

Nov.© 

Dec.  7 

1905. 

Jan.  5 

Feb.  7 

Mar.  15 

Mays 

June  12 

July  14 

\ug.  11 

Sept.  14 

Nov.6 

Dec.  16 

lUft. 

Jan.  25 

Mar.  10 

May  4 

June  23 

July  30 

Dec.  18 


Depth  to 
water. 


Ft.  in. 

19 

5 

15 

8 

16 

4 

17 

4 

15 

H 

14 

1 

13 

4 

13 

7 

14 

6 

15  10 

16  11    I 

17 

9 

15 

4 

14 

7 

13 

8 

16  11 

16 

3 

15 
15 

9 

15 

0 

Date  of  measurement. 


1904. 

Aug.  31 

Oct.  1 

Oct.  31 

Dec.  1 

1905. 

Jan.  1 , 

Feb.  1 

Mar.  1 

Mar.  31 

May  18 

Julyl 

July  31 

Aug.  31 

Sept.  30 

Nov.  1 

Dec.  1 

1906. 

Jan.  6 

Mar.3 

Mar.  31 

Apr.  30 

May  19 

Julyl 

July  30 

Sept.  2 

Sept.  27 

Nov.  1 

Nov.  30. 


Depth  to 
water. 


42.  VIneland  district  acbool. 
Vineland. 


Date  of  roeasureraenU  ^^^^ 


Ft.  in. 
50  10 
50   8 
50    8 
50    9 


51  0 
50  11 
50  7 
49  10 
49    7 


51 
51 
52 
52 


4 

7 
7 
4 


51  10 
51    5 


51  4 

51  2 

50  10 

49  5 

49  2 

49  7 

50  6 

51  1 
50  9 
50  2 
49  5 


Dec.  14. 


1904. 


Jan.  12. 
Feb.  21. 
Mar.  10. 
Apr.  15. 
May  17. 
June  22. 
July  21. 
Aug.  16. 
Sept.  20. 
Nov.  12. 
Dec.  21. 


1905. 


Jan.  27. 
Mar.  15. 
May  8. . 
June7.. 
Aug.  1 . . 
Sept.  25. 
Dec.  11. 


1906. 


104  1 


104  6 

102  10 

96  9 

en 

90  S 

90  11 

91  4 

92  2 
98  9 
%  9 
96  7 


97  0 
95  3 
83   4 

a    \ 

82  11 
85  11 
8810 


I 


43.  O.  F.  Chamberlain,  2  miles 
SW.  of  Covins. 


Date  of  measurement. 


1904. 

Oct.  8 

Nov.  17 

Dec.  14 

1906. 

Jan.  12 

Feb.  20 

Mar.  11 

Aor.  15 

May  17 

July  21 

-\ug.  16 

Sept.  21 

Nov.  12 

Dec.  21 

1906. 

Mar.  15 

May9 

June  27 

Sept.  25 

Dec.  11 


Depth  to 
Wwter. 


44.  H.  Heinze,  Puentc. 


Ft.  in. 

119 

0 

119 

6 

120 

9 

120  11 

i:» 

9 

120 

1 

118 

1 

117 

9 

112 

6 

111 

6 

111 

6 

112 

6 

112  11 

113 

7 

109 

6 

105 

3) 

104 

4l 

106 

1 

Date  of  measurement. 


1904. 

Oct.  8 

Nov.  17 

Dec.  14 

1905. 

Feb.  21 

Mar.  11 

Apr.  15 , 

June  22 

July  21 

Aug.  16 , 

Sept.  20 

Dec.  21 

1906. 

Mar.  15 

May  9 

June  27 

Sept.  25 


Depth  to 
water. 


Ft.  in. 
30   0 

29  10 

30  0 


29  2 

28  4 

25  7 

28  6 

27  2 

27  11 

28  3 
28  4) 


23    9 
25    6 


23 
26 


l\ 


45.  WilUam  Rowland,  \  mileS. 
of  Rowland. 


Date  of  measurement.  ]  ^l^}^ 


Oct.  8. 
Nov.  17. 
Dec.  14. 


1904. 


Jan.  12. 
Feb.  21. 
Apr.  15. 
June  22. 
July  21.. 
Aug.  16. 
Sept.  20. 
Nov.  12. 
Dec.  21. 


1905. 


Jan.  27. 
May  9.. 
June  27. 
Aug.  2.. 
Sept.  25. 
Dec.  11. 


1906. 


Ft.i^ 

27  0 

26  10 

25  7 

24  « 

23   1 

22  8 

23  9 

24   8 

24  19 

26  0 

24   5 

23  i 

23  .> 

22  11! 

27  7 

25  4 

27  0 

23  & 
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Tables  showing  variationa  of  water  in  wells  in  southern  California — Continued. 


46.  B.  Yorba,  IJ  miles  E.  of 
Rowland. 


47.  F.  Bowers,  Lemon. 


Date  of  measurement. 


1904. 

Oct.  8 

Nov.  17 

Dec.  14 

1905. 

Jan.  12 

Feb.  20 

Mar.  11 

Apr.  15 

June  22 

July  21 

May20 

Nov.  12 

Dec.  21 

1906. 

Jan.  27 

Mar.  15 

May9 

June  27 

Aug.  2 

Sept.  26 


Depth  to 
water. 


Ft.  in. 
35  6 
35  lOi 
33  5 


30  8 

29  9 

30  10 

31  0 

32  II 

33  2 
33  11 
33  0 
31  5 


Date  of  measurement. 


Depth  to 
water. 


48.  S.  R.  Hicks,  }  mUe  W.  of 
Spadra. 


Date  of  measurement. 


31 
28 
31 
30 


7 

24 

6 

8 


31  11 

32  11 


1904. 

Oct.  8 

Nov.  16 

Dec.  14 , 

1905. 

Jan.  12 

Feb.  20 

Mar.  11 

Apr.  15 

June  22 

July  21 

Aug.  16 

Sept.  20 

Nov.  12 

Dec.  21 , 

1906. 

Jan.  27 

Mar.  15 

May  9 

June  27 

Aug.  2 

Sept.  25 


Ft. 

in. 

27  10    i| 

25 

4 

25 

5i 

24 

4 

23  10     1 

23 

6 

20 

5J 

23 

5 

24 

0 

25  10    1 

25 

4 

23 

4 

22 

0 

21 

6 

21 

4 

21  10    1 

24 

8\ 

25 

8 

25 

44 

1904. 

Oct.  8 

Nov.  17 

Dec.  14 

1905. 

Jan.  12 

Feb.  21 

Mar.  11 

June  22 

July  21 

Aug.  16 

Sept.  20 

Nov.  12 

Dec.  21 

1906. 

Mar.l5 , 

May9 

June  27 , 

Aug.  2 , 

Sept.  25 

Dec.  11 


Depth  to 
water. 


Ft.  in, 
33  8 
82  9 
32  9 


32  0 

31  84 

31  fil 

32  7 

34  2 

35  2 

36  6 
36  2 
36  7 


35  5 

34  8 

34  8 

38  7i 
40  2 

39  3 


49. 


Sidney  Deacon,  2  miles  W.  of  '  50.  Wm.  Ferry,  U  miles  SW.  of  ,  51.  Azusa   Irri£»ting  Co.,  San 
San  Dimas.  \  San  Dimas.  i  Dimas  Wash. 


Date  of  nlfeasurement.    ^.fP^?.**'    Date  of  measurement.   ^®?!?.^^ 


Oct.  7.. 
Nov.  16. 
Dec.  13. 


1904. 


water. 


Ft.  in. 
124    3 
124    0 
124    0 


Jan.  11. 
Feb.  20. 
Mar.  10. 

Apr.  14. 
May  17. 
June  22. 
July  21. 
Aug.  16. 
Sept.  21 
Nov.  11. 


1905. 


123 
123 
127 
125 
124 
125 
125 
125 
125 
126 


6 
5 
0 
0 
8 

14 

5 

5 

7 

0 


X/Ckl>OUJ  iiicaouxotucub. 

water. 

1904. 

Oct.  7 

Ft.  in. 
199    8 

Nov.  16 

199  10 

Dec.  13 

199  104 

199  94 
199    8 

1905. 
Jan.  11 

Feb.  21 

Date  of  measurement. 


Jan.  27. 
Mar.  15. 
May  8.. 
June  27. 


1906. 


124  6 

124  3 

125  2 
124  6 


Mar.  10. 
Apr.  14. 
June  22. 
July  23.. 
Aug.  16. 
Sept.  21. 
Nov.  11. 
Dec.  20.. 


1906. 


Jan.  27. . 
Mar.  15. 
May  8... 
June  26. 
Aug.  2.. 
Sept.  24. 


199  84 

200  4 
200  44 
200  6 
200  7 

200  7 

201  0 
201  0 


201  3 

201  3 

201  2 

201  54 

201  9 

201  74 


Oct.  7.. 
Nov.  16. 
Dec.  13. 


1904. 


Jan.  11.. 
Feb.  20. 
Mar.  11 . 
Apr.  14. 
May  17.. 
June  22. 
July  20.. 
Aug.  16. 
Sept.  21. 
Nov.  11. 
Dec.  20.. 


1905. 


Depth  to 
water. 


Ft.  in. 
97    2 

97  8 

98  11 


99  1 
98  4 
97  4 
95'6 
94    3 


94 
95 
96 
97 


1 
4 
4 
4 


Jan.  27. 
Mar.  15. 
May  8... 
June  26. 
Aug.  1.. 
Sept.  24. 
Deo.  10.. 


1906. 


98  6 

99  0 


97  10 

97  24 
93    2 

91  14 

92  4 

98  74 
100  11 
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Table*  shomng  vanaiiom  of  water  in  welU  in  iouthem  California — Continued. 


S2.  Emil  Firth,  San  Dlmu  Wash. 


53.  Charles  AUey,  1  mile  N\V.  of 
Lordsburg. 


Sept.  7. 
Oct.  7.. 
Not.  16. 
Dec.  13. 


1904. 


Jan.  11. 
Feb.  ao. 
Mar.  11. 
Apr.  14. 
llayl?. 
June  22. 
July  23. 
Aug.  16. 
Sept.  21 
Nov.  11. 
Dec.  20. 


190S. 


54.  Mr.  MasseT.  }  mOe  NE.  of 
Lordaburg. 


Dateof  meaiuxement.    ^S2r!*^  '  Date  of  measurement. '  ^^Jj^r.^°'  Date  of  measurement.  ^^^ 


Jan.  37. 
Mar.  15. 

Mays.. 
June  26. 
Sept.  24. 
Dec.  10. 


1006. 


Ft  in. 

110  6i 

111  7 
113  2 
113  11 


114  8} 
113  11 
113  7 
106  10 
104  0 

104  4 

105  6 

105  10 

106  74 
106  l| 
108  1 


I 


Oct.  7. 
Nov.  16. 
Dec.  13. 


1904. 


Ft,  in.  ' 

145  4  .  Oct.  7.. 

146  10  I  Nov.  16. 
146  10  Dec.  13. 


19M. 


Jan.  11. 
Feb.  20. 
Mar.  10. 
Apr.  14. 
June  22. 
July  20.. 
I  Aug.  16. 
Sept.  21. 
Nov.  11. 
Dec.  20.. 


1905. 


107 
106 


64 
2 


87  10 
92  11 
07    4} 
96  11 


I  Jan.  27. 

Mar.  15. 

May  8 . . 
I  June  26. 

Aug.  1.. 
'  Sept.  24. 

Dec.  10.. 


1906. 


146  9 

147  5 
147  6 
147  7 
146  8 
150  8 
150  i 
150  11 
152  7 
152  0 


151 
140 
140    6 
140 

153  1 

154  4 
154    7 


1905. 


Jan.  11.. 
Feb.  20. 
Mar.  11 . 
Apr.  14. 
yC&y  17.. 
June  22. 
July  20.. 
.\ug.  16. 
Sept.  21. 
Nov.  11. 
Dec.  20.. 


1906. 


Jan.  27.. 
I  Mar.  15. 

Mays... 
June  26. 
Aug.  1 . . 
Sept.  24. 
Dec.  10.. 


W.1 

Is. 

207 

2^ 

199 

1 

199 

3 

199  11 

19»10i 

199 

9 

200 

0 

199  11 

199 

4 

200 

2 

199 

9 

230 

0 

202  10 

200  U 

aoi 

1 

200 

196 

4J 

197 

6 

196 

5* 

196 

7^ 

197    31 


65.  Ontario  WaJJ^^Ca,  1  mile  N.  i|       ^^  ^  3,^,^^  daremont. 


Date  of  measurement. 


Nov.  16. 
Dec.  13. 


1904. 


Jan.  11. 
Feb.  20. 
Mar.  10. 
Apr.  14. 
May  17. 
June  22. 
July  20. 
Aug.  16. 
Sept.  21 
Nov.  11. 
Dee.  20. 


1005. 


^IPi?)^  ■  Date  of  measurement.   ^P!?.^  :  Date  of  measurement.  I  ^S,*^ 


water 


57.  San  Antonio  Water  Co.,  § 
mile  SW.  of  Claremont. 


water. 


Ft.  in. 
62    1 
61  10 


Oct.  8. 
Nov.  16. 
Dec.  13.. 


1904. 


Ft.  in. 
97    4 

97  6 

98  1| 


Oct.  6. 
Nov.  16. 
Dec.  13. 


190i. 


62    2     I  1005. 

62    1    ■'  Jan.  11. 
61  10)  II  Feb.  20. 


1905. 


50 

4 

59 

n 

57 

5 

67 

0 

50 

7 

Jan.  28. 
Mar.  14. 
Mays.. 
June  26. 
Aug.  1.. 
Sept.  24. 
Dec.  10. 


1906. 


58    6 
58    4) 
57    3 


56  9) 

53  2h 

54  4 

53  3\ 

54  1 
53  3i 
M  10 


Mar.  10. 
Apr.  14. 
May  17.. 
June  22. 
July  20.. 
Aug.  16. 
Sept.  21. 
Dec.  20.. 


97 

0 

92 

5 

91 

2 

89 

0 

88  10 

92 

0 

97 

4 

08 

7 

99 

0 

03 

8 

Jan.  27. 
Mar.  14. 

Mays... 
June  26. 
Aug.  1.. 
Sept.  24. 
Dec.  10.. 


1006. 


07  0) 

84  10 

82  4 

81  2 

76  3 

65  5 

40  0 


Jan.  11.. 
Feb.  20. 
Mar.  10. 
Apr.  14. 
May  17.. 
June  22. 
July  20.. 
.\ug.  16. 
Sept.  21. 
Nov.  11. 
Dec.  20.. 


water- 

FL  in. 

158  5 

156  2 

155  0 

153  1) 

1 
9 


1 


151 
150 
148 
147 
14S  7 
150  10 
150  h 
152  &i 
IS  1 
149  1 


Jan.  26. 
Mar.  14. 
May  8.. . 
Aug.  1.. 
Sept.  24. 
Dec.  10.. 


1906. 


149 
144 
141 
146 
149 
149 


3 
•■> 

S 

s 
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Tables  showing  variations  of  water  in  wells  in  southern  California — Continued. 


58.  Dr.  A.  R.  Reed,  1}  miles  NE. 
of  Pomona. 


Date  of  measurement. 


Sept.  7. 
Oct.  6.. 
Nov.  16. 
Dec.  13. 


1904. 


Jan.  11. 
Feb.  20. 
Mar.  10. 
A  or.  14. 
May  17. 
June  22. 
July  20. 
Aug.  16. 
Sept.  21. 
Nov.  11. 
Dec.  20. 


1905. 


Depth  to 
water. 


50.  B.  LInastruth,  Pomona. 


60.  J.  J.  White,  Pomona. 


Ft.  in. 

75  2 

75  4J 

74  6 

74  3 


68  10) 
66    1 


Jan.  26. 
Mar.  14. 
May  8.. 
June  26. 
Aug.  1.. 
Sept.  24. 
Dec  10. 


1906. 


65  11 

63  11 

62  11 

66    8 

70  10 

71  11 

73    5 

70    4i 

67    0 

64  9 
62  10 
62  5 


64 
67 
67 
64 


5 
0 


Date  of  measurement. 


1904 
Dec.  14 

1905 

Jan.  12 

Feb.  21 

Apr.  15 

MAyl7 

June  22 

July  21 

Sept.  20 

Nov.  12 

Dec.  21 

1906 

Mar.  15 

June  27 

Aug.  2 

Sept.  25 

Dec.  11 


Depth  to 
water. 


Ft.  in. 
90  6i 


90  9 

91  1 
91  5 

91  6i 

92  0 

92  lOi 

93  6 
93  4 
03  6 


92  6 

93  6 

95  6 

96  0 
05  2 


Date  of  measurement. 


1904. 

Oct.  6 

Nov.  16 , 

Dec.  13 , 

1905. 

Jan.  11 , 

Feb.  20 

Mar.  10 

Apr.  14 , 

MAy  17 , 

June  22 , 

Aug.  16 , 

Sept.  20 

Nov.  11 , 

Dec.  20 

1906. 

Jan.  26 

Mar.  14 

Mays 

Aug.  1 

Sept.  24 

Dec.  10 


Depth  to 
water. 


Ft.  in. 
58  9i 
60  3 
60  6i 


60  10 

61  U 
61  4} 

60  8 

60  11 

61  1 
61  6 

61  10 

62  4 
62  5 


62  3i 

63  1 
63  \\ 

63  5 

64  4i 
64  11 


61.  Mrs.  Tieg,  1}  miles  SE.  of 
Pomona. 

62.  R.  Riemers,  2)  miles  SE.  of 
Pomona. 

63.  C.  P.  Brown,  2\  miles  SE.  of 
Pomona. 

Date  of  measurement. 

Depth  to 
water. 

1 

,  Date  of  measurement. 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
water. 

1904. 
Sept.  8 

Ft.  in. 
89    0 
88  10 
88  lOi 
88  10 

88  10 

89  0 

89  0 
88    0 

88  11 

90  1) 
90    5 
90    8) 
90    5 
90    6 

89  6 

90  6 
89    7 
92    2 
92    2 

1904. 
Sept.  8 

Ft.  in. 
34    0 
36    6i 
34  10 
34  10 

34    ^ 

34  l\ 
32  10 

32  7 

33  6 

35  4 
35    0 
35    6 
35    S 

35  7i 

36  8) 
35    8 

33  2\ 

34  4| 

35  5 

36  2A 
36    2| 

1904. 
Sept.  7 

Ft.  in. 
S   9 

Oct.  6 

Oct.  6 

Oct.  6 

6    6i 
3  10 

Nov.  16 

Nov.  16 

Nov.  16 

I>ec.  13 

Dec.  13 

Dec  13 

3    3 

1906. 
Tan- 11    - 

1905. 
Jan.  11 

1905. 
Jan.  11 

2    5 

Feb.  20 

Feb.  20 

Feb.  20 

2    0 

Mar.  10 

Apr.  14 

Mar.  10 

2     h 
1    5 

Apr.  14 

May  17 

Apr.  14 

June  22 : 

June  22 

Mavn 

2    0 

July  20 

July  20 

June  72 

7    5 

Aue.  16 

Aug.  16 

July  20 

12  10 

Sept.  20 

Sept.  20 

Aug.  16 

12    2 

Nov.  11 

Nov.  11 

Sept.  20 

11  104 

Dec.  20 

Dec.  20 

Nov.  11 

1906. 
Jan.  26 

Dec.  20 

1906. 
Jan.  26 

1906. 

Jan.  26..^ 

Mar.  14 

Mar.  14 

Mar.  14 

4    3i 
3  10 

May8 

Mays 

Aug.  I 

June  26 

Mays 

4  4 

13  10 

Sept.  24 

.\ug.  1 

Jufie  26. . . . 

Sept.  24 

Aug.  1 

15    8 

Dec.  10 

Sept.  24 

13    6 

Dec.  10 

4  10 
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TahU$  thowing  variationa  ofwaUr  in  welU  in  $oiUhem  California — Continued. 


61  Mr.  Haley.  \  mile  W.  of  San      65.  C.  W.  Rogers,  1  mile  E.  of 
BemardlDO.  Colton. 


Date  of  measurement. 


July  6. 
Aug.  4. 
Sept.  1 
Oct.  3. 
Nov.  1. 
Dec.  1. 


1904. 


■^SSr!"    D.U,ofm«»«n»nt.  I^Pg,*- 


Jan.  I. 
Feb.  1. 
Mar.  1. 
Apr.  1. 
Mayl. 
June  1. 
Julyl. 
Oct.  1. 
Nov.  1 
Dec.  1. 


1905. 


Jan.  1.. 
Feb.  1. 
Mar.  1. 
Apr.  1. 
May  1. 
June  1 . 
Julyl. 
Oct,  22. 


1906. 


Ft 

36.6 

38.18 

37.23 

37.10 

38.9 

39.83 


37.15 

33.0 

30.55 

29.78 

30.1 

37.6 

30.0 

40.5 

36.8 

33.7 


33.7 

33.0 

32.0 

31.38 

36.57 

35.7 

38.4 

30.4 


Julyl. 
Aug.  4. 
Sept.  1. 
Oct.  3. 
Nov.  1. 
Dec  1. 


1901 


Jan. 

Feb, 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct 

Nov. 


1905. 


1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 


I 


Jan.  1 . , 
Feb.  1. 
Mar.  1. 
Apr.  1. 
Mayl. 
June  1. 
July  1 . 
Oct.  22. 


1906. 


Ft. 

15.7 

1&03 

19l70 

20.96 

20.17 

21.82 


17.48 

12.45 

7.57 

5.4 

5.6 

a4 

9.3 
12.75 
15.9 
18.45 
18.28 


1134 

12.58 
8.35 
5.40 
6.00 
5.9 
6.85 

17.2 


66.  Riverside  Water  Co.,  2  miles 
E.  of  Colton. 

Yield  in 
Date  of  measurement,  i  miner's 


Aug.  I. 
Sept.  1. 
Oct.  3. 
Nov.  1 . 
Dec.1. 


1901 


Jan.  1. 
Feb.  1. 
Mar.  1. 
Apr.  1. 
Mayl. 
Junel. 
Julyl. 
Aug.  1. 
Sept.  1. 
Oct.  1. 
Nov.  1, 
Dec.1. 


1905. 


Jan.  1 . . 
Feb.  1. 
Mar.  1. 
Apr.  1. 
Mayl.. 
June  1. 
Julyl. 
Oct.  22. 


1906. 


3.  US 
14 
5.16 
14 

5.16 


5.16 
Capped. 
Capped- 
Capped. 

5.16 
5-16 
7.5 
3.16 
3.7 
112 
132 
Capped. 


Capped. 
Capped. 
Capped. 
Capped. 
Capped. 
Capped 
Capped 

l.'wi 


67.  Riverside  Water  Co. ,  Third  and 
Waterman  sts.,  San  Bernardino. 

68.  N.  B.  Hinkley  estate,  1  mile 
W.  of  Bryn  Mawr. 

09.  Riverside  County,  2^  mik^ 
S.  of  Alessandro. 

Date  of  measurement. 

Yield  in 
miner's 
Indies. 

; 

Date  of  measurement. 

1 

Depth  to 
water. 

Date  of  measurement. 

Depth  to 
water. 

1904. 

Aug.  1 *. 121.5 

Sept.  1 121.6 

Oct.  3                               .'        112.5 

1904. 
Julyl 

Ft 
85.9 
82.7 
815 

sao 

80.6 
80.8 

81.0 

1904. 

Oct.  18 

Nov.  18 

Ft.  is. 
52    4] 

Aug.  4 

51  10 

Sept.  1 

Dec.  15 

.^1    7» 

Nov.  1 110.0 

1  Oct.  3 

Dec.1 t        116.3 

Nov.  1 

1905. 

I 

Dec  1 

Jan.  13 '        SI    V 

1905. 
Jan.  1 

117.0 
Capped. 
Capped. 

1905. 
Jan.  1 

Fob.  22 

Mar.  24 

50    3 

49    6 

m  ? 

Feb.  I 

Apr.  19 

Mar.  1 

teb.  1 

80.8 

Mayl9 49   1 

Apr.  1 

May  1 

Capped. 
Capped. 

Mar.l '       8a7 

Apr.  1 79.0 

July  22 50   i 

Aug.  18 20   S 

June  1... 

117.0 
11&4 
116.7 
111.6 
115.1 

Capped. 

Capped. 

Capped. 

Capped. 

Capped. 

Capped. 

Cspped. 

Capped. 
149.5 
1010 

Mayl 

78.5 

Sept.  22 50  11 

Jul'/ 1 

June  1 

78.0 

78.4 

78.7 

79.2 

79.35 

81.0 

79.5 

79.4 

78.5 

77.89 

77.27 

7166 

714 

712 

75.7 

Nov.9 '        51     i 

AUK.  1 

Julyl 

Sept.  1 

Aug.  I 

1906. 

Oct.  1 

Sept.  1 

May  11 

51    94 

Nov.  1 

Oct.  1 

June  29 

52   4 

Doc  1 

Nov.  1 

Aug.  3 

52   9 

Deo.  1 

Sept.  26 

53    » 

1906. 
Jan.  1 ...... .      T  -  - 

1906. 
Jan.  1 

Feb.  1 

Mar.  1 

Feb.  1 

Apr.  1 

Mar.  1 

May  1 

Apr.  1 

June  1 

Mayl 

July  1 

June  1. .  -  - ,  .-,,,-,.-- 

Oct.  22 

Julyl 

Oct.  22 
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Tables  thotring  variaiums  of  water  in  well$  in  $<nUhem  California — Continued. 


70.  4  miles  N£.  of  Perris. 


Date  of  nieasarement. 


Perris. 


Dec  16, 


1904. 


^?!!?  **^    Date  of  measurement. 


water. 


Jan.  14. 
Feb.  22. 
Sept.  22. 
Nov.  9.. 
Dec.  23. 


1905. 


Jan.  30. . 
Mar.  16. 
May  11. 
AuR.  3.. 
Sept.  26. 
Dec.  20. 


1906. 


Ft.  in, 
32    5 


32  0 

31  6 

28  .5 

29  0 
20  4 


29  4 
29  3 
29    7 

29  11 
30 

30  2| 


1904. 
Dec  15 

1905. 

Jan.  13 

Feb.  22 

Mar.  26 

Apr.  19 

May  19 

Jane  20 

July  22 

Aug.  19 

Sept.  22 

Nov.  9 

Dec.  23 , 

1906. 

Mar.  16 

May  11 

June  29 

Aug.  3 

Sept.  26 

Dec.  20 


lesN. 

Of 

Depth  to 

water. 

Ff. 

in. 

63 

H 

63 

4J 

63 

0 

62 

6 

62 

3i 

63 

0 

62 

0 

62 

2 

62 

2 

62 

3 

62 

5 

62 

5 

62 

4 

62 

5 

62 

5 

63 

2 

63 

4 

63 

44 

72.  Crawford  Carter,  Perris. 


Date  of  measurement,  i  ^^^ter*^ 


Oct.  18. 
Nov.  18, 
Dec.  15. 


1904. 


Jan.  13. 
Feb.  22. 
Mar.  26. 
Apr.  18. 
May  19. 
June  20. 
July  23. 
Sept.  22. 
Nov.  9.. 
Dec.  22. 


1905. 


Jan.  29. 
Mar.  16 . 
June  28. 
Aug.  3. . 
Sept.  26. 
Dec.  20. 


1906. 


FL  in. 
33  4 
33  3 
33    4 


32  6 
31  9i 
30  10 
30  7 
30  2i 
30  1 
30  4 
30    6 

30  11 

31  4^ 


31  8 

31  8 

31  2i 

31  9 

32  4i 
32  3 


73.  Mrs.  L.  R.  Harford,  3)  miles 
E.  of  Perris. 


Date  of  measurement,  ^^ter.*^ 


May. 


July... 
Oct.  25. 
Dec.  15. 


1901. 
1902. 


Ft.  in. 
28  11 


74.   E.  E.  Waters,  Ethanac. 


Feb.  28. 
Apr.  11. 
May  14. 
Sept.  15. 


1903. 


40 

2 

41 

7 

42 

« 

38 

7 

37 

6 

38 

2 

43 

4 

Date  of  measurement. 


Depth  to 
water. 


Jan.  31 . . 
Feb.  28. 
Mar.  3. . 
Mar.  29. 
May  1 . . 
July  3. . 
Sept.  15. 


1904. 


43  4 

41  lU 

41  9 
40  11 

42  10 

44  10 

45  5 


Sept.  23. 
DwC.  22. 


1905. 


Jan.  20. 
Mar.  16. 
May  12. 
Jane  28. 
Aug.  4.. 
Sept.  27. 
Deo.  21. 


1906. 


44 

9 

43 

0 

42 

3 

42 

2 

40 
38 

^ 

41 

7 

42 
43 

S 

1904.  Ft.  in. 

Jan20 44    2 

Feb.27 41    4 

Mar.27 40    5^ 

Mar.  27 43    4 

May27 ,  41    7i 

July  2 1  46    0 

1905. 

Feb.20 44    8 

Apr.5 43    IJ 

June  18 46    5{ 

Aug.5 46  11 

Sept.  1 47    6 

Oct.  1 47  10 

Nov.6 48    2 

Dec.  22 44    8 

1906. 

Jan.  29 42  10 

Feb.4 42    4 

Mar.  16 42    8 

Mayl2 41    2 

June28 44  lOJ 

Aug.  4 45    0 

Sept.27 47    64 

Deo.21 !  46    3 


75.  Temescal    Water    Co.,    IJ 
miles  W.  of  Ethanac. 


Date  of  measurement. 


Oct.  18. 
Nov.  18. 
Dec.  15. 


1904. 


Depth  to 
water. 


Jan.  13. 
Feb.  22. 
Mar.  26. 
June  20. 
July  23. 
Aug.  19. 
Sept.  23. 
Nov.  10. 
Dec.  22. 


1905. 


Jan.  29. 
Mar.  16. 
May  12. 
June  28. 
Aug.  4.. 
Sept.  27. 
Dec.  21. 


1906. 


Ft.\ 

in. 

29  10 

30 

4 

30 

7 

30    31 
26  10( 

25  10 

28 

0 

28 

9. 

29 

6 

29 

8 

30 

3 

29 

8 

29 

7* 

28 

H 

27 

9 

27 

9 

28 

7 

30 

1 

30 

2 

^ 
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TabUi  ihowing  variationB  of  water  in  well^  tn  iotUhem  California — Continued. 


7Q.  Doctor  Ree«e,  2^  milei  S.  of     77.  Wiltlam  Nevi-port,  4^  miles     7S.  WiLliam  Newport,    Menifee 
Ferris.  S.  of  Perns.  Vall»-v. 


Date  of  mwisim-riiMit.  I  ^P^j?;®    Date  of  raeaaurement.   ^.jJJr^    Date  of  ineAmirement.   ^^J^^^' 


1904.  Ft.  in. 

Oct.  18 21  10 

Nov.  18 10    0 

Dw.  15 18    Oi 

1005. 

Jan.  13 18    5 

Fel..22 10    0 

lfar.26 0    7* 

May  10 11  11 

June  20 13    4 

July23 13    3 

Aug.  19 13    4 

Sept.  23 15    6 

Nov.  10 15    8 

Dec.  22 15  lOJ 

1900. 

Jan.  29 15    9 

Mar.16 15    7 

Mayl2 15   2 

June  28 16    5 

Sept.  27 1«    2J 


Oct.  18. 
Nov.  18. 
Deo.  15. 


1904. 


Ft.  in. 

Z7    3  Oct.  18. 

37  10  I    Nov.  18. 

38  3  '    Dec.  15. 


1904. 


Jan. 

Feb. 

Mar. 

Apr. 

May 

Jane 

July 

Aug. 

Sept. 

Nov. 

Dec. 


13. 
22. 
26. 
18. 
19. 
20. 
23. 
19. 
23. 
10. 
22. 


1905. 


38 
38 
37 
36 
36 
36 
37 
38 
38 
39 
39 


190(i. 

Jan.  29 38 

Mar.  16 38 

May  12 37 

June  28 36 

Aug.  4 37 

Sept.  27 38 

Dec.  21 38 


8 
0 

k 

0 

2 

7J 

5 

4 


6 

? 

0 
0 
5i 


Jan.  13. 
Feb.  22. 
Mar.  2(). 
Apr.  18. 
May  19. 
June  20. 
July  23- 
Aug.  19. 
Sept.  23. 
Nov.  9.. 
Dec.  22. 


1905. 


Jan.  29. 
Mar.  16. 
May  12. 
June  28. 
Aug.  4.. 
Sept.  27. 
Dec.  21 . 


1906. 


Fr 

19. 

& 

•■» 

".» 

•>J 

-■y 

< 

27 

^ 

24 

k 

21 

7i 

21 

Q 

21 

I 

21 

9 

'Yi 

b 

22 

2 

21 

a 

21 

11 

22  11 

22  i: 

21 

9 

19  10'^ 

19 

IW 

21 

0 

21 

1 

21 

10 

79.  H.  H.  Llndenberger,  4  miles   l  oq  u  m  Patterson  Winchester      ^^-  ^"-   ^*^'^    ^-    talker.    3 
8W.  of  Winchester.  '  **■  "•  ***  *^atW"on'  wmcnestcr.  ^^y^g  g^y ^  ^j  liemet. 


Date  of  meaaurement.   ^Pj?,^^    Date  of  measurement.  Pi?J?.^^    Date  of  measurement,   ^^l^} 


water. 


water. 


Feb.  22. 
Mar.  25. 

Apr.  18. 
May  19. 
July  23. 
Sept.  23. 
Nov.  10. 
Dec.  22. 


1905. 


Jan.  29. 
Mar.  16. 
May  12. 
June  28. 
Sept.  27. 
Dec.  21 . 


190ti 


Ft.  in. 

23 

4 

22 

5 

20 

3 

19 

0 

19 

0 

18 

7 

18 

6 

18 

3J 

18 

0 

18 

3 

16 

9 

16 

9 

16 

114 

16  10 

'  Oct.  18. 
Nov.  18. 


1904. 


Dec.  15. 


Jan.  13. 

Feb.  22. 

.Vpr.  18. 

May  19. 

July  23. 

.Vug.  19. 

St>pt.  23. 
I  Nov.  9.. 
■  I)w.  22. 


1905. 


Jan.  29. 
May  12. 
Aug.  4.. 
Sept.  27. 
Dec.  21. 


1906. 


Ft. 

in. 

24 

3 

23 

5 

22 

6 

22 

3i 

21 

5 

20 

2 

20 

2 

19 

< 

19 

8 

19  10 

20 

I 

20 

4 

19 

3 

20 

0 

19  Hi 

20 

1 

20 

2i 

Mar. 
Apr. 
May 

I  June 
I  July 

Aug. 

Sept. 
I  Nov. 
,  Dec. 


25. 
18. 
19. 
20. 
23. 
19. 
23. 
10. 
22. 


1905. 


water. 


Ft.  in. 


Jan.  30. 
Mar.  16. 
May  12. 
June  28. 
Aug.  4.. 
Sept.  27. 
Dec.  21. 


1906. 


14 

6 

10 

t» 

10  10 

10 

6 

10 

r. 

10 

7'- 

11 

1 

10  11 

11 

i! 

lU 

.** 

10 

1 

10 

4 

9 

1 

10 

4 

10 

1 

10 

t 
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Tables  showing  variations  of  water  in  wells  in  southern  California — Continued. 


82.  J.  E.  Oarrigan,  1  mile  W.  of 
Uemet. 

83.  Mrs.  Ruby  Hewitt.  \  mile  E. 
of  Bowers. 

84.  J.  Carmlcbael,  Bowers. 

Date  of  measurement. 

Deptb  to 
water. 

Date  of  measurement. 

Deptb  to 
water.    , 

1 

Date  of  measurement. 

Depth  to 
water. 

1904. 
Dec.  16 

Ft.  in. 
33    3 

33    5 
33    3 
33    li 
33    1 
33    0 
33    2 

33  1 

34  0 
33    6 
33    0 

32    9 
32    5 
32  lOi 
32    6 
32    9 
32    7\ 
32    6$ 

1904. 
Oct.  19 

Ft.  in. 
11    5 

11  9 

12  2 

12    4 
10    1 
6    5    i 

2    1    1 
(a) 

1904. 
Oct.  19.. 

Ft.  in. 
7    74 
7  lOl 

Nov.  19 

,  Nov.  19 

1905. 

Dec.  16 

Dec.  16 

8    0 

Jan.  14 

1905. 
Jan.  14 

1                 1905. 

1  Jan.  14 

Feb.  23 

Mar.  25 

8    1 

Apr.  18 

Feb.  23 

Feb.  22 

6    8 

liay  18 

Mar.  26 

Mar.28 

4    3 

J  une  20 

Apr.  19 

Apr.  18 

2    4 

July23 

May  19 

May  19 

Flowing. 

A  us.  19 

June  20 

(«) 

June  21 

Flowing. 

Sept.  23 

July  22 

5    7    1 
1    8 

July  22 

Flowing. 

Nov.  10 

AuiJ.  18 

Aug.  18 

Sept.  22 

.q    2 

Sept.  22 

2    6 

1906. 

Nov.  10 4    7* 

Dec.22 1       6    7j 

1006.                 '                  \ 

Nov.  10 

2    9 

Jan.  30. . .           

Dec.22 

3    1 

Mar.  17 

1906. 
Jan.  30 

May  12 

June  29 

Jan.  30 

6    6 

2    9 

AUE.  4 

Mar.  17 

5    6 

(ft) 
Flowing. 

Flowing. 

Mar.  17 

2    8 

Sept.  27 

May  11 

1  May  11 

Flowing. 

Dec.  20 

June  29 

Aug.  3 

Flowing. 

Auk.  3 

Sept.  26 

Flowing. 

Sept.  26 

1  Dec.  20 

Flowing. 

1 

85.  K.  D.  Harger,  Lakevlew. 


Date  of  measurement. 


1904 

Nov.  19 

Dec.  16 

1905 

Feb.  22 

Mar.  26 

Apr.  19 


^f^i-  !  Date  Of  measu^ment.  ^f^^ 


Ft.  in. 
30    1 
29  10    I 


29    5 
29    2i 
29    0 


1905.  '  Ft.  in. 

May  19 ,  28  11 

June21 1  28  10 

July22 28  11 

Aug.  18 29    1 

Sept.  22 i  29    3 

Nov.9 -• 29    5 

Dec.  23 29    7 


Depth  to 
water. 


1906. 

Jan.  30 

May  11 

June  29 

Aug.  3 , 

Sept.  26 

Dec.  20 


Ft.  in, 
29    6 


29 
29 
29 
29 
29    8 


a  Flowing  good  stream. 


b  Flowing  5  miner's  inches. 


e  Flowing  7  miner's  Inches. 


INDEX. 


A.  Page. 

Acknowledgments  &nd  cooperation 22 

Acre-foot,  definition  of 10 

Alesaandro,  Cal.,  wells  near,  flactuation  in. .  202 
American  River  near~ 
Fairoaks,  Cal.: 

description 146 

dischaige 146 

discharge,  monthly 147 

gage  heights 146-147 

rating  table 147 

American  River  basin: 

description 145-146 

Anahefan.  Cal..  wells  near,  flactuation  in. . .  198 
Arrowhead  Sprincrs.  Cal. 
East  Twin  Creek  near: 

description 85 

discharge 85 

Waterman  Canyon  (West  Twin  Creek) 
near: 

description 86 

discharge 85 

Arroyo  Beco  near- 
Pasadena,  Cal.: 

description 89 

discharge 80 

Soledad.  Cal.: 

description 98 

discharge 98 

discharge,  monthly 100 

gage  heights 99 

rating  table .'  99 

Lone  Pine,  Cal.: 

description 50 

discharge 50 

discharge,  monthly 50 

Azaaa,  Cal. 

San  Gabriel  River  and  canals  near: 

description 86-87 

discharge 87 

dischaige,  daily 88 

discharge,  monthly 88 

gageheights 87 

B. 

BaUqr  Creek  naai^ 
Prattvilla,  CaLi 

description 136 

dlocfaAigB 1S6 

Station,  CaL 
SMSDunento  Blv«r  at: 

denilptkm    


Page. 
Bakersfield,  CaL 
Kern  River  near: 

description 150 

discharge 151 

discharge,  monthly 151 

Bear  River  above  and  near— 
Wheatland,  Cal.: 

description 144 

discharge 144 

dischazgs,  monthly 145 

gage  hel^  t  s 1 44 

rating  table 145 

Bear  River  basin: 

deacrtptlon 143-144 

Beckwith,  Cal. 

Feather  River,  Middle  Fork,  near: 

discharge 138 

QrizrJy  Creek  near: 

description 121-122 

discharge 122 

discharge,  monthly 123 

gage  heights 122 

rating  table 123 

Bernardo  River  basin: 

description 71 

Berry  Creek  near- 
Berry  Creek  post-office,  Cal. : 

description 136 

discharge 136 

Bldwell  bar- 
Feather  River  near: 

discharge 136 

Bleber,  Cal. 

Pit  River  near: 

description 104 

discharge 104 

discharge,  monthly 105 

gage  heights 105 

rating  table 106 

Big  Bend,  Cal. 

North  Fork  of  Feather  River  near: 

description 133-U4 

discharge 134 

gage  heights 184-186 

Big  Meadow,  Cal. 

Hamilton  Branch  ol  North  Fork  of 
Feather  Rlvar  at: 

dlaobai^B Uf 

BlgPtDSpCaL 

Big  Pine  Creek  near: 

description 44 

di0ohaj«B 44 
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Bif  BpilQgt  naM^  Page. 

PimttTllle,  CaL: 

description 136 

dlfduife 136 

Blnh  Creak  near-* 
TlmnuihAy  CaL: 

description 44 

diaohaige 44 

gngeheighU 44 

Blihop»  DO. 

BUhop  Creek  near: 

description 42 

discharge 42 

discharge,  monthly 43 

gage  heights 43 

rating  uble 43 

Black  Rock  Springs  near>- 
Independence,  Cal.: 

description fiO 

discbarge 59 

Bowen,  Cal.,  wells  near,  flnetuatlon  in 206 

Browneli.  Cal. 

Cottonwood  Creek  near: 

description 186 

disohaige 186 

Willow  Creek  near: 

description 187 

dischaige 187 

Bryn  llawr,  Cal.,  wells  near,  fluctuation  In.      202 
Butt  Creek  at  and  near- 
Butte  Vaik»y,  Cal.: 

description 132 

discbarge 132 

gage  heights 133-133 

Prattvllle,  Cai.: 

description /.      136 

discharge 136 

Batte  VaUey,  Cal. 
Butt  Creek  at: 

description 132 

discharge 132 

heights 133-133 


C. 

OaUe  Canyon  Creek  near— 
Olen  Helen,  Cal.: 

description 84 

discha  rge 84 

Gable  station,  figures  showing 17, 166 

Cache  Creek  at  and  near- 
Lower  Lake,  Cal.: 

description 110 

discharge 110 

discharge,  monthly Ill 

gagshelghts 110 

laUngtobie in 

Yolo,CaL: 

description HI 

discharge 112 

discharge,  monthly 113 

gageheights 112 

rating  table 113 

Cache  Creek  b  ain: 

dsaoripdoa lO^-lU 


CaJonCiadEnear-  Page. 

Keenbrook,  Cal.: 

description 84 

discliaige (A 

Calabasas,  Cat 

llalibu  Creek  near: 

description 9i 

discharge 91 

discharge,  monthly 9B 

gageheights 91 

Triunfo  Creek  near: 

description SB 

discharge 92 

discharge,  monthly 92 

Calliomla,  ralniallin 190 

CaUiomla,  Gulf  of,  filling  up  of 3D^i 

Cherry  Creek,  North  Fork,  near- 
Crystal,  Oreg.: 

description IS6 

discharge 186 

Chlno  Creek  near— 
IUncon,Cal.: 

description 85 

dlsdiaige &5 

Chester,  Cal. 

Warner  Creek  near: 

deocription 139 

discharge 139 

WUlow  Creek  near: 

description no 

discharge i-io 

Chester  Branch.  See  Feather  River.  Chester 
Branch. 

Cienega,  Cal.,  wells  near,  fluctuation  in I93 

Claremont,  Cal.,  wells  near,  fluctuation  in. .     200 
Clear  Creek  near: 
Pratt  Yiile,  CaL: 

description 136 

discharge 135 

aear  Lake,  Cal. 
Lost  River  near: 

description isi 

discharge 181 

discharge,  monthly 1S2 

gage  heighta 181 

rating  table 182 

Clements,  Cal. 

If  okelumne  River  near: 

description 1T3 

discharge 174 

discharge,  monthly 175 

gage  heights 174 

rating  table 175 

Colorado  River,  silt  deposited  by 30^ 

Colorado  River  at  and  near— 
HardyviUe,  Aria.: 

description 23 

discharge 23 

discharge,  daily 25 

dischaige,  monthly 36 

gageheights 21 

.  Heading  No.  3  of  Imperial  Canal: 

description 3» 

discharge - a. 

1 ■■•.•.»■•«••••• •••»••«  •     M 


INDEX. 
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Colorado  Rirer  at  and  near— Continued.     Page, 
Yoma,  Ariz.: 

description 26 

diachaige 26-27 

dlschaige,  dally 28 

diachaige,  monthly 29 

gage  heights 27-28 

Colton,  Cal.,  wells  near,  fluctuation  in 202 

Computation,  methods  of lft-22 

Cooperation  and  acknowledgments 22 

Cottonwood  Creek  (of  Klamath  River)  near— 
Brownell,  Cal.: 

description 186 

discharge 186 

Cottonwood  Creek  (of  Owens  River)  near- 
Lone  Pine,  Cal. : 

description 9d 

dischaige 59 

Olancha,  Cal.: 

description 57-68 

dischaige 58 

dischaige,  monthly 58 

gage  heights 58 

Cottonwood  Creek  (of  San  Diego  Bay)  near 
Jamul,  Cal.: 

description e2-^ 

discharge 64 

discharge,  monthly 64 

Covina,  Cal.,  wells  near,  fluctuation  in 198 

Crescent  Mills,  Cal. 
Indian  Creek  near: 

description 121^124 

dischaige 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 125 

Crooked  Creek  near— 

Klamath  Agency,  Oreg.: 

description 186 

dischaige 186 

Crystal,  Oreg. 

North  Fork  of  Cherry  Creek  near: 

description , 186 

dischaige 186 

Current  meters,  classes  of 16 

methods  of  using 16-17 

plate  showing 16 

Current-meter  station,  view  of 16 

Curves  (area,  discharge,  and  velocity) ,  figure 

showing 17 

I). 

Definitions  of  terms  used 9-10 

Descanso,  Cal. 

Sweetwater  River  near; 

description 66-67 

discharge 67 

discharge,  monthly 68 

gage  heights 67-68 

Devil  Canyon  near— 
Irvington,  Cal.: 

description 85 

dischaige 85 

Di8diaige,xnea6urement  and  computation  of  19-22 

8591— IRR  213--07— -14 


Division  Creek  near—  Page . 

Independence,  Cal.: 

description 48 

discharge 49 

discharge,  monthly 49 

gage  heights. . . : 49 

Dons  Creek  near- 
Doris,  Cal.: 

description 186 

diachaige 186 

Dotta  Spring  near— 
Pratt viUe,  Cal.: 

discharge 136 

Drainage  basins,  list  of 8-9 


E. 


East  Twin  Creek  near- 
Arrowhead  Springs,  Cal.: 

description 85 

diachaige 86 

Eightmlle  Creek  near- 
Independence,  Cal.: 

description 60 

dischaige 50 

discharge,  monthly 50 

El  Monte,  Cal.,  wells  near,  fluctuation  in 196 

Enterprise,  Cal. 

South  Fork  of  Feather  River  near: 

discharge 139 

Equivalents,  table  of 12-13 

Escondldo,  Cal. 

Santa  Ysabel  Creek  near: 

description 71-72 

discharge 72 

diachaige,  monthly 73 

gage  heights 73 

Ethanac,  Cal.,  wells  near,  fluctuation  in 203 


F. 


Farmers  canai,  near— 
Yuma,  Ariz.: 

description 29 

discharge 29 

Feather  River  at  and  near 
BidweU  Bar: 

dischaige 136 

Orovllle,  CaL: 

description 120 

discharge 120 

dischaige,  monthly 121 

gage  heights 120 

rathig  table 121 

Feather  River  basin: 

description. .  ^ 118-119 

Feather  River,   Chester  Branch  of  North 
Fork,  near— 
Pratt vUle,  Cal.: 

discharge 136 

Feather  River,  Hamilton  Branch  of  North 
Fork,  at  and  near- 
Big  Meadow,  Cal . :  ^ 

discharge .' 137 
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FMtber  River,  Hamnton  B»Dch  of  North 
Fork,  at  and  near— Continued. 
PTattvU]e,CaL: 

dMcrlptloQ 130 

diidiaige 130,137 

gi«ehe|ghu 131 

FMther  River,  Middle  Fork,  near 
Beckwith,  Cal.: 

diechaige 138 

Feather  River,  North  Fork 
near  Big  Bend,  Cal.: 

de«!TipUon 133-134 

dlachaige 134 

^■«ehelghte 134-135 

above  Piattville,  Cal. : 

de«!TiptioD 128 

dlachaige 129 

gagehelgfata 129-130 

below  PrattvUle,  Cal.: 

deaoriptlon 125-126 

dlaohaiKe 126 

diadiaige,  monthly 128 

gagehelghta 127 

ratlngUbto 128 

near  Pratt vUle,  Cal.: 

dlachaige 138 

near  Tyler,  Cal.: 

dlachaige 138 

near  Warner  Creek  mouth : 

dladiaige 138 

Feather  River,  Pntttville  Branch  of  North 
Fork,  at— 
PrattvUIe,Cal.: 

dlachaige 138 

Feather  River,  South  Fork,  near— 
Enteipriae,  Cal.: 

dlachaige 139 

Flah  Springe  near— 
Tinemaha,Cal.: 

deacriptlon 60 

dlachaige 60 

Floata,  uae  of,  tn  meaauring  dlachaige 15-16 

Floumoy  ditch  near— 
Oenesee,  Cal.: 

deucription 136 

discharge 136 

Fluctuations  In  wells,  data  on lMfv-aD5 

Fort  Creek  near- 
Fort  Klamath,  Oreg.: 

description 186 

diacharge 186 

Fort  Klamath,  Oreg. 
Fort  Creek  near: 

description 186 

diacharge 186 

Bevenmile  Creek  near: 

deacriptiou 187 

discbarge 187 

Wood  River  near: 

description 187 

diacharge 187 

Fnito,  Cal. 

Stony  Creek  basin: 

description 108 

discharge 108 

discharge,  monthly 109 


Frato,  CaL— Continued. 

Stony  Creek  baain— Continued. 

gagehelghta lir 

rating  table 10& 

G. 

Oaglng  atationa,  equipment  of i^ 

location  of,  plate  ahowing (^ 

Oardenla,  Cal.,  wella  near,  fluctuation  hi . . .      192 
Genesee,  Cal. 

Floumoy  ditch  near: 

description I3b 

diacharge 136 

lioaaelkua  ditch  near: 

deacription IT 

diacharge 137 

Indian  Creek  near: 

discharge 137 

Little  Grixzly  Creek  near: 

description i> 

dlachaige l» 

Hed  Clover  Creek  near: 

description i» 

diacharge i.** 

Squaw  Queen  Creek  near: 

description i* 

discharge 13n 

Ward  Creek  near: 

deacription iic* 

discharge i.& 

Georges  Creek  near- 
Independence,  Cal.: 

description 55.  UD 

dlachaige 55,  S 

discharge,  monthly S 

Glen  Helen,  Cal. 

Cable  Canyon  Creek  near: 

description , M 

dischaige II 

Goodale  Creek  near— 

Tibbeta,  Cal.: 

deacription c 

dladiaige € 

diacharge,  monthly ♦« 

gagehelghta r 

Great  Baain  drainage: 

general  features a 

Greenville,  Cal. 

Wolf  Creek  near: 

description 4 

discharge ]% 

Gregory,  Cal. 

MoCloud  River  near: 

deacription >- 

diacharge i*^ 

discharge,  monthly k" 

gage  heights i  • 

rating  table k" 

Sacramento  River  at: 

description ]'- 

Grizaly  Creek  neai^ 

Beckwith,  Cal.: 

description IH-IS 

diacharge :£ 

discharge,  monthly is 


i 
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Page. 
Grizzly  Creek  near— Ck>ntlnaed. 
Beckwith,  Cal.— Continued. 

gage  heights , 122 

rating  table 123 

Grotrnd  water,  fluctuations  In 1K&*205 

Guenoc,  Cal. 

Puta  Creek  near: 

description 114 

discharge 114 

discharge,  monthly 115 

gage  heights lli-115 

rating  table 115 

Gulf  of  Calif  omia,  fillhigupof 30-31 

H. 

Hamilton   Branch.     Stt   Feather   River, 

Hamilton  Branch. 
Hardyville,  Ariz. 
Colorado  River  at: 

description 23 

discharge 23 

discharge,  daily 25 

discharge,  monttily »*» 

gage  heights 24 

Hemet,  Cai.,  wells  near,  fluctuation  in 204-2r)5 

Hosselkus  ditch  near— 
Genesee,  Cal.: 

description 137 

discharge 137 

Hot  Springs  Valley. 

Hot  Springs  VaUey  Creek  at: 

description 137 

discharge 137 

Khig  Creek  at: 

description 137 

discharge 137 

Howard  Summit,  Cal.,  wells  near,  fluctua- 
tion in 192,193 

Hydrographic  surveys,   organization    and 

scope  of 8 

I. 

Ice-covered  streams,  methods  of  measuring 

flow  of 10 

Imperial  canal,  flood  on 32 

Independence,  Cal. 

Black  Rock  Springs  near: 

description 50 

discharge 59 

Division  Creek  near: 

description 48 

discharge 49 

discharge,  monthly 49 

gage  heights 49 

Eightmile  Creek  near: 

description 50 

discharge 50 

discharge,  monthly 50 

Georges  Creek  near: 

description 55, 60 

discharge 55,C0 

discharge,  monthly 55 

Independence  Creek  near: 

description 52,60 

discharge 62, 60 

discharge,  monthly 53 

gage  heights 53 


Page. 
Independence,  Cal.— Continued. 

Moffett  Creek  near: 

description 54 

discharge 54 

dischaige,  monthly 54 

Oak  Creek  near: 

description 51 

dischaige 51 

discharge,  monthly 52 

gage  heights 51 

North  Fork  of  Oak  Creek  near: 

description CO 

discharge 00 

Shepherds  Creek  near: 

description 53, 61 

dischaige S3, 61 

dischaige,  monthly 54 

South  Fork  of  Oak  Creek  near: 

description 60 

dischaige 60' 

Thebaut  Creek  near: 

description HI 

discharge 61 

Indian  Creek  near- 
Crescent  Mills,  Cal. : 

description 12^-124 

discharge 124 

discharge,  monthly 126 

gage  heights 124 

rating  table 126 

Genesee,  Cal.: 

dischaige 137 

mouth: 

discharge 137 

Irvington,  Cal. 

Devil  Canyon  near: 

description 86 

discharge 85 

Ivy,  Cal.,  wells  near,  fluctuation  in 193, 194 

J. 
Jamul,  Cal. 

Cottonwood  Creek  near: 

description 62, 63 

discharge 64 

discharge,  monthly 64 

Pine  Valley  Creek  near: 

description 64-66 

discharge 66 

discliarge,  monthly 66 

gage  heights 66 


K. 


Kaweah  River  below— 
Three  Rivers,  Cal.: 

description 154-155 

dischaige 166 

dischaige,  monthly 166 

gage  heights 166 

rating  table 166 

Kaweah  River  basin: 

description 164 

Keenbrook,  Cai. 
Cajon  Creek  near: 

description 84 

dischaige 84 
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Keno.  Onig. 

KUmath  River  at: 

description 178 

diachaigf* 178 

discharigpe,  monthly 179 

gage  heights 179 

rating  tabJc 179 

precipitation 188 

evaporation 188 

Kem  River  near- 
Rakersfleld,  Cal.: 

description ISO 

discharge 151 

discharge,  monthly 151 

Kern  River  haain: 

description 149-150 

King  Creek  at - 

Hot  Springs  Valley.  Cal.: 

description 137 

discharge 137 

Kings  River: 

cable  station  on.  view  of i.w 

near  Sanger,  Cal.: 

description 157 

discbarge 157 

discharge,  monthly 159 

gage  heights 158 

rating  tables 158 

Kings  River  basin: 

description I5i»-157 

Klamath  Agency.  Oreg. 
Crooked  Creek  near: 

description IWi 

discharge 186 

Spring  Creek  near: 

description 1K7 

discharge 187 

Williamson  River  ne«r: 

description l^7 

dls(*harge 187 

Klamath  Falls,  Oreg. 
Link  River  at: 

description 17f» 

discharge 176 

discharge,  monthly '. ..  177 

gage  heiphtH 176-177 

rating  table 177 

rpjKT  Klamath  Lake  near: 

doscripti<m 177-17S 

gago  heights 178 

Klamath  River  at  - 
Keno.  Oreg. 

description 17H 

(li«*t'harge 178 

diH-hargo,  monthly 179 

gago  luMghts 179 

rating  table 1  '9 

Klamath  Kivor  basin: 

description 17.V176 

Knights  Ferr>',  Cal. 
Stanislaus  River  at: 

description 170 

disc'hMrge 170 

(liwhargo,  monthly 171 

gngo  luMght.'' 171 

rating  table 171 


Pwe. 
Knights  Ferry,  GaL— Continned. 

Stanislaus  Water  Company's  ditch  at : 

description I72 

discharge 172 

gage  heighu 172 

rating  table 173 

L. 

Lagrange,  Cal. 

Modesto  canal  at : 

description itiG-lf^: 

discharge 167 

gage  heights le: 

rating  table lfi» 

Tuolumne  River  at : 

description 165 

discharge i« 

discharge,  monthly :•*. 

gage  heights jrv^ 

rating  table ififi 

Turlock  canal  at: 

description i«a 

discharge 'ft* 

gage  heights 16>h1»'* 

rating  table I'i'* 

Lakeside,  Cal. 

.San  Diego  River  near: 

description Ov-» 

discharge "i 

discharge,  monthly : 

gage  heights :• 

Lakeview,  Cal.,  wells  near,  fluctuation  in. . .      *' 

I^mon,  Cal.,  wells  near,  fluctuation  In . .  l** 

Link  River  at— 

Klamath  Falls,  oreg. : 

description 

discharge 'T« 

discharge,  monthly ir 

gage  heights 176-ir 

rating  table TT 

Little  Grizzly  Creek  near— 
Genesee,  Cal.: 

description ,  •>> 

discharge ;* 

Lompoc,  Cal. : 

Santa  Ynez  River  near 

dischaiige • 

Lone  Pine,  Cal. 
Ash  Creek  near: 

description 

discharge 

discharge,  monthly "d 

Cottonwood  Creek  near: 

description r^ 

discharge ,^ 

l^ne  Pine  Creek  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

Tuttle  Creek  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

Lordsburg,  Cat.,  wells  near,  fluctuation  in 


i« 


INDEX. 
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LoreUa,  Oreg. 

Miller  Creek  near: 

deacription 184 

dischai^ 185 

discharge,  monthly 186 

gage  heights 185 

rating  table 185 

Los  Angeles,  Cal.,  wells  near,  flurtuation  in..  193 

Los  Angeles  River,  at— 
Los  Angeles,  Cal. : 

description 80 

discharge 89 

Los  Angeles  River  basin: 

description 8«-89 

diversions 9(i 

Lost  River  near- 
Clear  Lake,  Cal. : 

description 181 

dischai^ 181 

discharge,  monthly IHa 

gage  heights 181 

rating  teble 182 

Merrill,  Oreg. : 

description 182 

discharge 182 

discharge,  monthly 184 

gage  heights 183 

rating  tables 183 

Lower  Lake,  Cal. 
Cache  Creek  at: 

description HO 

discharge 1 10 

discharge,  monthly HI 

gage  heights 110 

rating  table Ill 

Ludy  canal  near— 
Yuma,  Ariz. : 

description 29 

discharge 29 

Lytle  Creek  near— 
Rialto,  Cal. : 

deacription 8,') 

discharge : 8.5 

M. 

McCloud  River  near— 

Or^bry,  Cal.: 

description 1(H3 

discharge 100 

discharge,  monthly 107 

gage  heights 106 

rating  table 107 

Malibu  Creek  near— 

Calabasas,  Cal.: 

description 91 

discharge 91 

discharge,  monthly 92 

gage  heights 91 

Malibu  Creek  basin: 

description oo 

Matilija  Creek  near— 

Matilija,  Cal.: 

description 93 

discharge ?« 

Matilija  Crock,  North  Fork,  noar- 

Matilija,  Cal.: 

description 93 

discharge 93 


Pa«G. 
Mendenhall,    W.    C,    on    fluctuation    of 

ground  water 189-205 

Menifee  Valley,  Cal.,  wells  near,  fluctuation 

In 204 

Mentone,  Cal. 

Santa  Ana  River  near: 

description 79 

dischaige 80 

discfaaige,  daily 81 

dischaige,  monthly 81 

gage  heights 81 

Meroed  Falls,  Cal. 

Meroed  River  above: 

description 160 

dischaige 160 

discharge,  monthly 162 

gage  heights 160-161 

rating  tables 162 

Meroed  River  In— 

Yosemlte  Valley,  California: 

description 162 

discharge 162 

gage  heights 162 

Meroed  River  basin: 

description 159 

Merrill,  Oreg. 

Lost  River  near: 

description 182 

discharge 182 

dischaige,  monthly 184 

gage  heights 183 

rating  tables 183 

Tule  Lake  near: 

description 184 

gage  heights. 184 

Miller  Creek  near—  • 

Lorella,  Oreg.: 

description 184 

dischaige 185 

discharge,  monthly 186 

gage  heights 185 

rating  table 185 

Miner's  inch,  definition  of lo 

Modesto  canal  at— 
Lagrange,  Cal.: 

description 1 66- 1 67 

discharge 167 

gage  heights 167 

rating  table 168 

Moflett  Crock  near- 
Independence.  Cal.: 

description 54 

discharge 54 

discharge,  monthly 54 

Mohave  River  at— 
Vlctorville,  Cal.: 

description 61 

discharge 62 

Mohave  River  basin: 

description". 61 

Mokelumne  River  near— 
Cloraents,  Cal.: 

description 173 

discharge ; 1 74 

discharge,  monthly 175 

gage  heights 174 

rating  table 175 
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MokBlmiuw  RlTer  baain:  Pa«e. 

dMCriptlon 173 

MoiMt«»  Cal. ,  weUf  neart  fluctuation  in 102 

Multiple-point  method  of  meaeurlng  dis- 

ohAiye,  description  of 11-12 

N. 

Nefl,  J.  B.,  wdlmeMtxrementB by 189 

New  Liverpool  Salt  Co..  gaipp  heights  kept 

Nordhoff,  Cel. 

San  Antonio  Cieek  near: 

description 93 

dlschaige 98 

North  Arm  Crmk  near- 
Taylors  ville,  Cal.: 

description 138 

discha  i^e 138 

Norwalk,  Cal.,  nelis  near,  fluctuation  in  . . .      196 

O. 
Oak  Crock  near— 

Independence,  Cal.: 

description 51 

discharge 51 

liisrhaige,  monthly 52 

gage  heights .51 

Oak  Creek.  North  Fork,  n«*ar 
Independence,  Cal.: 

description QO 

discharge SO 

Oak  Crock.  South  Fork,  near- 
Independence,  Cal.: 

description 00 

discharge dO 

Odessa,  Oivg. 

Rock  Creek  near: 

description 187 

discharge 187 

OUnrha,  Cal. 

Cottonwood  Creek  near: 

description 57-58 

discharge 58 

discharge,  monthly 58 

gage  heights 58 

Oroville.  Cal. 

FeAther  River  at: 

description 120 

discharge 120 

discharge,  monthly 121 

gage  heights 120 

rating  table 121 

Owens  River  near- 
Citrus,  Cal.: 

description 37 

discbarge 38 

Round  Valley,  Cal.: 

descrlpt  ion 35 

discha  rge 36 

discharge,  monthly 37 

gage  heights ?. 36 

rating  table 36 

Tinemaha.  CaJ.: 

description 37 

discharge 38 


Owens  River  near—Continued.  Page. 

Tinemaha,  CaL— Continued. 

discharge,  monthly % 

gagehelghts a 

rating  table » 

Owens  River  basin: 

description jk35 

P. 
PaU,CaL 

San  Luis  Rey  River  near: 

description 74 

discharge 75 

discharge,  monthly 7t! 

gage  heights 75 

Palms,  Cal.,  wells  near,  fluctuation  in 194 

Pasadena,  Cal. 

Arroyo  Seoo,  Cal.: 

deecription <« 

discharge » 

wells  near,  fluctuation  in 195 

Perris,  Cal.,  wells  near,  fluctuation  in 203,3M 

Pine  Creek  near- 
Round  Valley,  Cal.: 

description 4(M1 

discharge 41 

difldiarge,  monthly 12 

gagehelghU 41 

rating  table 42 

Pine  Valley  Creek  near— 

Jamul,  Cal.: 

description fri-65 

discharge 65 

discharge,  monthly tt 

gage.heights iv 

Pit  River  at  and  near- 

Bleber,  Cal.: 

description m 

discharge iw 

discharge,  monthly 105 

gage  heights i(S 

rating  table lO' 

Pit  River  basin: 

description laww 

Pomona,  Cal.,  wells  near,  fluctuat  ion  in 3r>l 

Portersvllle,  Cal. 

Tule  River  near: 

deecription ij: 

discharge li: 

discharge,  monthly 153 

gage  h^hts 152-153 

rating  table iss 

Prattville,  Cal. 

Bailey  Creek  near: 

description IJT- 

discharge 15 

Big  Springs  near: 

description IS 

discharge 13S 

Butt  Creek  near: 

description 136 

discharge 1>- 

Chester    Branch   of    North    Fork    of 
Feather  River  near: 

dischazge I3t 
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PntttTllle,  CbL— Continued.  Page. 

Clear  Creek  near: 

description 136 

dlacharge 136 

Dotta  Spring  near: 

discharge 136 

evaporation  at 140 

Hunilton   Brandi  of  North   Fork  of 
Feather  River  near: 

description 130 

discharge 130, 137 

gage  heights 131 

North  Fork  of  Feather  River  above: 

description 128 

discharge 129 

gage  heights 129-130 

North  Fork  of  Feather  River  below: 

description 125-12<i 

discharge 12<i 

discharge,  monthlj' 128 

gage  heights 127 

rating  table  128 

North  Fork  of  Feather  River  near: 

discharge 138 

I*rattville    Branch  of  North   Fork  of 
Feather  River  at: 

discharge 138 

Rock  Creek  near: 

description 13l» 

discharge 139 

Price  current  meter,  view  of 16 

Pueute,  Cal.,  wells  near,  fluctuation  in 108 

Puta  Creek  at  and  near— 

Quenoc,  Cal. : 

description 114 

discharge 114 

discharge,  monthly 115 

gage  heights 114-115 

rating  table 115 

Winters,  Cal.: 

description 116 

discharge 116 

discharge,  daily 117 

discharge,  monthly 116 

gage  heights 117 

Puta  Creek  basin: 

description 113-114 

Q. 
Quincy,  Cal. 

Spanish  Creek  near: 

description 139 

discharge 139 

R. 

Rating  tables,  construction  of 19-21 

Red  Bluff,  Cal. 

Sacramento  River  near: 

description 101 

discharge 101 

discharge,  monthly 102 

gage  heights 102 

rating  table 102 

Red  Clover  Creek  near— 
Genesee,  Cal. : 

description 139  , 

discharge 139 

Red  Mountain,  cable  station  near,  view  of .  156 


Rialto,  Cal.  r»i.?o. 

Lytle  Creek  near: 

description 85 

discliaige 85 

Rincon,  Cal. 

Chino  Creek  near: 

description 86 

discharge 86 

Santa  Ana  River  near: 

description 85 

discharge 86 

Riverside  Trust  Co..  well  measurements  by.  189 
Rock  Creek  near- 
Odessa,  Oreg.: 

description 187 

discharge 187 

Prattvllle,  Cal.: 

description 139 

discharge 139 

Round  Valley,  Cal. : 

description 39 

discharge 39 

discharge,  monthly 40 

gage  heights 39-40 

rating  table 40 

Round  Valley,  Cal. 

Pine  Creek  near: 

description 4(M1 

discharge 41 

disctiarge,  monthly 42 

gage  heights 41 

rating  tables 42 

Owens  River  near: 

description 35 

discharge 36 

dischaige,  monthly 37 

gage  heights 36 

rating  table 36 

Rock  Creek  near: 

description 39 

discharge 39 

discharge,  monthly 40 

gage  heights 39-40 

rating  table 40 

Rowland,  Cal.,  wells  near,  fluctuation  in. .  196,199 

Run-off,  computation  of 19-22 

definition  of 10 


a 


Sacramento  River  at  and  near— 
Gregory  (Baird  Station),  Cal.: 

description 103 

Red  Bluff,  Cal.: 

description 101 

discharge 101 

discharge,  monthly 102 

gage  heights 102 

rating  table 102 

Sacramento  River  basin: 

description 100- loi 

Salinas  River  basin: 

description 97-98 

Salton  Sea,  description  of 30-  .*« 

evaporation  from 31 

floods  In 31-32 

gage  heights  in 33-34 
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San  Antonio  Creek  n««r  -  Page. 

Nordhoff .  Cal. : 

deicrlption 93 

diaebarge 93 

.Han  Bernardino,  Cal.,  welU  n«ar.  fluctua- 
tion In 202 

flan  Diego  Bajr  baain : 

description 62 

Han  Diego  River  near 
Ukeaide.Cal.: 

description «H-fi3 

discharge 70 

discharge,  monthly 71 

gage  heights 70 

San  Dimas,  Cal..  wellii  near,  fluctuation  in..      199 
San  Dimas  Wash.  Cal..  wells  near,  fluctua- 
tion in 199,300 

Han  Francisco  Bay  drainage: 

generul  (eatuies 100 

Han  Oahriel,  (^al.,  wells  near,  fluctuation  In.      195 
San  Gabriel  River  and  canals  near 
Axusa,  Cal.: 

description Hft-S7 

dischaifpp S7 

discharKe*  dally «8 

diwharge,  monthly 88 

gage  heights 87 

San  Gabriel  River  basin: 

<lescription RVMe 

San  Joaquin  River  at 
Ilemdon,  Cal.: 

description 148 

gage  heights 149 

rolasky,  Cal.: 

discharge* 1*9 

Han  Joaquin  River  basin: 

description 148 

Hiin  Luis  Rcy  River  near 
I'nltt.  Cui.: 

description 74 

discharge 75 

discharge,  monthly 76 

giige  heights 75 

San  Luis  Rey  River  ba.sin 

description 73-74 

SiinKcr,  Cdl. 

Kings  River  near: 

description 157 

dlseliarge 157 

discliurge,  monthI> 159 

gage  heights 158 

rating  tai)les  ..  15?* 

Sanla  Ann  River  near 
Mentone,  Cal.: 

dejicription 79  , 

discharge 80  , 

discharge,  daily 81   ■ 

discharge,  monthly 81 

gage  heights 80 

Rincon,  Cal.: 

descri  ption - .  - .        85 

discharge 85 

Santa  Ana  River  basin: 

description 78-79 

.s(v  page  uieasuremeuts 81-84  . 


Santa  Barbara,  Cal.  Page. 

Santa  Ynee  River  near: 

description \H 

dlschaige 94 

discharge,  monthly 95 

gage  heights y.> 

rating  table ^ft 

Hanta  Fe  Springs.  Cal..  wells  near,  fluctua- 
tion in 197 

Santa  Margarita  Hiver  basin: 

description 7r» 

HanU  Maria,  Cal. 

Santa  Maria  River  near: 

description 97 

discharge 97 

Hanta  Maria  River  basin: 

description. 96-97 

Santa  Ynez  River  near— 
Lompoc,  Cal.: 

discharge 96 

Santa  Barbara,  Cal.: 

description 94 

discharge 94 

discharge,  monthly 96 

gage  heights 9o 

rating  table 95 

Santa  Ynez  River  basin: 

description 9iV-94 

Santa  Ysabel  Creek  near— 
Escondido,  Cal.: 

description 71-72 

discharge 72 

discharge,  monthly 73 

gage  heights 73 

Savannah.  Cal.,  wells  near,  fluctuation  in...       196 
Sevenmlle  Creek  near-  - 
Fort  Klamath,  Oreg.: 

description - 1S7 

discharge 1K7 

Shepherds  Creek  near- 
Independence.  Cal.: 

description 53,61 

discharge 53,61 

dischai^.  monthly 54 

Sherman.  Cal.,  wells  near,  fluctuation  in. .  194, 195 
Silverlake,  Oreg. 
Sycan  River  near: 

description lA 

discharge 190 

discharge,  daily ISO 

dischaige,  monthly ls» 

Single-point    method    of    measuring    di»- 

chai^.  description  of 81 

Slope  method  of  measuring  discharge.  d€»- 

scription  of 13-14 

Slauson,  Cal.,  wells  near,  fluctuation  in. . .  191, 193 
Smartville,  Cal. 

Yuba  River  near: 

description. 141 

discharge ..      IC 

discharge,  daily 143 

discharge,  monthly 143 

gage  heights 142 

Soledad,  Cal. 

Arroyo  Seco  near: 

description »» 

discharge 9^ 
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Soledad.  Cal.— Continued.  Page. 

Arroyo  Seco  near— Continued. 

dlscbaige,  monthly 100 

gage  heights 99 

rating  table 99 

Southern  Pacific  Ocean  drainage: 

general  features 62 

Spadra.  Cal..  wells  near,  fluctuation  in 199 

Spanish  Creek  near— 
Quincy.  Cal.: 

description 139 

discharge 139 

Spring  Creek  near— 

Klamath  Agency,  Oreg.: 

description 187 

discharge 1K7 

Squaw  Queen  Creek  near— 
Genesee,  Cal. : 

description i 139 

discharge 139 

Stanislaus  River  at— 
Knights  Ferry,  Cal.: 

description 170 

discharge 170 

discharge,  monthly 171 

gage  heights 171 

rating  table 171 

Stanislaus  River  basin : 

description Ui9-170 

Stanislaus  Water  Company's  ditch  at— 
Knights  Ferry,  Cal. : 

description 172 

discharge 172 

gage  heights 172 

rating  table 173 

Stony  Creek  near- 
Little  Stony  Creek: 

discharge 109 

Fruto,  Cal.: 

description 108 

discharge 108 

discbarge,  monthly 109 

gage  heights 108 

rating  table 109 

Stony  Creek  basin: 

description 107 

Stream  flow,  measurement  and  computa- 
tion of 13-22 

papers  on,  list  of 9 

Surface  water  supply,  papers  on,  list  of 8-9 

Sunny  Slope,  Cal.,  wells  near,  fluctuation  in.      195 
Sunnyside,  Cal.,  wells  near,  fluctuations  in.      191 
Sweetwater  River  near— 
Descanso,  Cal,: 

description 66-67 

discharge 67 

discharge,  monthly 68 

gage  heights 67-68 

Sycan  River  near— 
Silverlake,  Oreg.: 

description 180 

discharge 180 

discharge,  daily 180 

discharge,  monthly 180 


T.  Page. 

Tables,  explanation  of 10-12 

Taboose  Creek  noar— 

Tibbetts,  CaL: 

description 45-^,61 

discharge 46, 61 

discharge,  monthly 46 

gage  heights 46 

Taylorsville,  Cal. 

North  Arm  Creek  near: 

description 138 

discharge 138 

Temecula  Croek  neai^ 

Temecula,  Cal. : 

description 75-77 

discharge 77 

gage  heights 78 

Tenaya  Creek  in— 

Yosemite  Valley,  California: 

description 163 

discharge 163 

gage  heights 162-163 

Thebaut  Creek  near-  ■ 

Independence,  Cal.: 

description 61 

discharge 61 

Three  Rivers,  Cal. 

Kaweah  River  below: 

description 154-155 

discharge 166 

discharge,  monthly 156 

gage  heights 165 

rating  table 166 

Tibbetts,  Cal. 

Goodale  Creek  near: 

description 47 

discharge 47 

discharge,  monthly 48 

gage  heights 47 

Taboose  Creek  near: 

description 45-46,61 

discharge 46, 61 

discharge,  monthly 46 

gage  heights 46 

Tinemaha,  Cal. 

Birch  Creek  near: 

description 44 

discharge 44 

gage  heights 44 

Fish  Springs  near: 

description 60 

discharge 60 

Owens  River  near: 

description 37 

discharge r . .  38 

discbarge,  monthly 30 

gage  heights 38 

rating  tabic 38 

Tinemaha  Creek  near: 

description 45 

discharge 45 

gage  heights 46 

Triunfo  Creek  near— 

Calabasas,  Cal.: 

description 92 

discharge 92 

discharge,  monthly 92 
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Tute  Lftte  Mar—  Page. 

MerrlU,  Ore|^.: 

detcriptlon 1B4 

gageheigfati 184 

Tale  River  OMr— 
PortenvlHe,  Cal.: 

description isa 

dlicbAige 152 

dlacbaigv,  monthly 153 

gage  faeigfats 152-153 

lutlng  table 153 

Tale  River  baain: 

description 15U152 

Tole  River,  South  Fork,  near- 
Tule  River: 

discharge 164 

Tuolumne  River  at— 
Lagrange,  Cal.: 

description 1«6 

dlschaige 166 

discharge,  monthly 166 

gage  heights 166 

rating  table J66 

Tuolumne  River  basin: 

description 164 

Turiock  canal  at— 
Lagrange.  Cal.: 

description 168 

discharge 168 

gage  heights I6S-160 

rating  table 1« 

Tuttle  Creek  near- 
Lone  Pine,  Cal.: 

description 56-67 

discharge 57 

discharge,  monthly 57 

gage  heights 57 

Tyler,  Cal. 

North  Fork  of  Feather  River  near: 

discharge 138 

U. 

Upper  Klamath  Lake  near- 
Klamath  Falls,  Greg.: 

description 177-178 

gage  heights 178 

V. 

Velocity  methods  of  measuring  discharge. 

description  of 16-19 

Ventura  River  basin: 

description 93 

Vertical-integration  method  of  measuring 

discharge,  description  of 18 

Vlctorvllle,  Cal. 

Mohave  River  at: 

description 61 

dischai^ 62 

Vlneiand,  Cal,  wells  near,  fluctuation  in 198 

W. 

Wading,  measurement  by,  view  of 156 

Ward  Creek  near— 
Genesee,  Cai.: 

description 138 

discharge 139 


Warner  Creek 
Chester,  Cal.: 

description 139 

dlachaige 139 

Water  supply,  aurface,  papers  on.  list  of ^-9 

Wells,  location  of,  map  showing 192 

Waterman  Canyon  Creek  near— 
^Arrowhead  Springs,  Cal.: 

description 85 

dlachaige 85 

Weir  method  of  measuring  dlschaige,  de- 
scription of 14-15 

West  Twin  Creek  near— 
.\rrowhead  Springs,  Cal.: 

deacri  pt  Ion 85 

dlachaige 85 

Wheatland,  Cal. 

Bear  River  above: 

description 144 

discharge 144 

discharge,  monthly 146 

gage  heights 144 

rating  table 145 

Whlttleri^Cal..  wells  near,  fluctuation  in 197 

Williamson  River  near— 
Klamath  Agency,  Oreg.:. 

description 187 

dischaige 187 

Willow  Creek  at  and  near— 
Brownell,  Cal.: 

description 187 

discharge 187 

Willow  Creek  near- 
Chester.  Cal.: 

descri  ption 140 

discharge 140 

Winchester,  Cal.,  wells  near,  fluctuation  in . .      2M 
Winters,  Cal.: 
Puta  Creek  at: 

description 116 

dischaige 116 

discharge,  daily 117 

discharge,  monthly lid 

gage  heights 1X7 

Wolf  Creek  near— 
Green ville.  Cal.: 

description 140 

discharge 140 

Wood  River  near- 
Fort  Klamath,  Oreg.: 

description 1S7 

diach&ige isr 

Y. 
Yolo,  Cal. 

Cache  Creek  near: 

description ill 

discharge ii2 

discharge,  monthly 113 

gage  heigh  ts 112 

rating  table 113 

Yosemite  Valley,  Cal. 
Merced  River  In: 

description 163 

discharge le 

gage  heights is 
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Yoaemite  Valley,  Cal.— Continued.  Page. 

Tenaja  Creek  in: 

description 183 

discbarge .183 

gage  heights 163-184 

Yosemite  Creek  in: 

description 182 

discbarge 162 

gage  heights 163 

Yaba  River,  near- 
Smarts  vllle,  Cal.: 

description 141 

diachaige 142 

discharge,  dally 143 

discharge,  monthly 143 

gage  heights 142 

Yaba  River  basin: 

dewrlption. 140-141 


Yuma,  Ariz.  Page. 

Colorado  River  at: 

description. 28 

discharge 26-27 

discharge,  daily 28 

discharge,  monthly 29 

gage  heights 27-28 

Colorado  Valley  Pumping  and  Irriga- 
tion Company's  canal  at: 
description 2 

Farmers  canal  near: 

description 29 

•   discharge 29 

Ludy  canal  near: 

description 29 

dlscbaige 29 


CUSSmCATIOIJ  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  218.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of  United 
States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United  States, 
folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publication;  the 
others  are  distributed  free.    A  circular  giving  complete  lists  can  be  had  on  application. 

Most  of  the  above  publications  can  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
can  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress  for 
distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  can  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  can  be  consulted 
by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  clafisified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  £,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  1,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investiga- 
tions; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports; 
Q,  Fuels;  R,  Structural  materials. 

Series  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A  report 
is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year.  These 
reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin:  they  are  now 
published  as  water-supply  and  irrigation  papers.  The  following  Is  a  list,  by  years,  of  the  publications 
containing  the  progress  reports  of  stream  measurements  (*  means  out  of  stock).  A  detailed  Index 
of  these  reports  (1888-1903)  is  publislied  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II». 

1889.  Eleventh  Annual  Report,  Part  !!♦ 

1890.  Twelfth  Annual  Report,  Part  II*. 

1891.  Thirteenth  Annual  Report,  Part  III*. 

1892.  Fourteenth  Annual  Report,  Part  II*. 

1893.  Bulletin  No.  131*. 

1894.  Bulletin  No.  131*;  Sixteenth  Annual  Report,  Part  IT*. 

1895.  Bulletin  No.  140*. 

1896.  Water-supply  Paper  No.  11*;  Eighteenth  Annual  Report,  Part  IV*. 

1897.  Water-Supply  Papers  Nos.  16*  and  16*,  Nineteenth  Annual  Report,  Part  IV*. 

1898.  Water-Supply  Papers  Nos.  27*  and  28*;  Twentieth  Annual  Report,  Part  IV*. 

1899.  Water-Supply  Papers  Nos.  36*.  36*,  37*,  38*,  and  89*;  Twenty-first  Annual  Report,  Part  IV*. 

1900.  Water-Supply  Papers  Nos.  47,  48,  49,  50,  51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  Enst  ol  Mississippi  River,  Water-Supply  Papers  Nos.  65*  and  75*. 
West  of  Mississippi  River.  Water-Supply  Papers  Nos.  66  and  75*. 


II  SEBIE8    LIST. 

1902.  EMt  Of  Mtetatppi  RlTer,  WateHtapfdy  PApen  Nob.  82  and  8S. 

West  of  Ulaiaippl  Rtrer,  Water-Supply  Papen  Noe.  84  and  86. 
1908.  East  of  Mlsslaiippl  River,  Water^^pply  Papers  Noe.  97  and  98. 

West  of  Mississippi  River.  Water-Sapply  Papers  Nos.  99  and  100. 
1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125, 126, 127, 128,  and  129. 

West  of  Mississippi  River.  Water-Supply  Papers  Nos.  130. 131. 132, 133, 134,  and  135. 
1906.  East  of  Mlssiasippi  River,  Water-Supply  Papers  Nos.  165*.  IGG*,  167, 168«,  169. 170,  and  17L 

West  of  MisslsBippI  River,  Water-Supply  Papers  Nos.  171, 172*,  173*.  174, 175*.  176. 177,  and  17K 
1906.  East  of  Mississippi  River,  Water-Supply  Papers  Noe.  201,  202.  208,  204,  205,  206,  and  207. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  207.  2DB,  209.  210,  211.  212.  213.  and  214. 

Correspondenoe  should  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
October,  1907. 
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